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How Long Will Your Cars Run 

Before the Owner will have to Spend Money 

For Overhauling ? 





First — let us see what parts are subjected to wear 

(1) GEARS 

(2) BALL AND ROLLER BEARINGS 

(3) SPLIT, ADJUSTABLE BEARINGS 

(4) SOLID, NON-ADJUSTABLE BUSHINGS 

Cluset (1), (2) and (3) are good (or years of | 

service. Having to renew them is almost unheard of j 

in even the lowest price cars. j 

The life of class (4), the Solid Non* Adjustable 
Bushings, is however limited. Wear in these parts can- ! 
not be taken up and even two or three thousandths inch 
weal ( less than the thickness of this page ) destroys their | 
usefulness and demands their renewal. This necessitates | 
the complete tearing down of the machine and it is a big 
|ob for a big man at a big cost — several hundred dollars. 

Alert, far sighted manufacturers -makers of such 
cars as “Packard.” “Simplex,” “Stevens-Duryea,” 
“Marmon,” “Mitchell,” “Kissel,” “Kelly,” “Mach,” 
“Saurer,” “Garford,” etc., see that by using the best 
possible material for these parts they secure practically 
a balanced relation between all four classes of wear 
subjected parts. This eliminates the neceuity of at 1 
least one overhauling, and increases the value of their | 
cars just that much . And this increased value is secured j 

at the mere difference in cost between NON -GRAN 
bronze and merely a “good” bronze. 

NON-GRAN offers a big opportunity to the man* | 

ufacturers who recognize big business in giving a lot | 

for a little. I 

American Bronze Company 

740*780 CARTON BOULEVARD, BERWYN, PENNSYLVANIA 


Way One i> by paying loo much 
for a tire Sixteen makes now sell 
at more than Goodyear prices — 
some at one-lliird more. 

Y et Goodyears lead in Tircdom 
They offer costly features found in no 
other tire Their under-price is due 
to matchless output. And that is due 
to matchless populanly. 

Way Two is by buying tires 


such tires, this one 
trouble ruins one in three. No-Rim- 
Cut tires can t rim-cul That we 
guarantee. 

Way Three is through blow- 
outs due to wrinkled fabric Our 
“On-Air" cure prevents this, but the 
process IS expensive So N o- Rim-Cul 
tires are the only tires which gel it. 
Way Four 

No-Rim- 

wc r educe With All-Wemthei 


this risk 60 per cent. No other 
maker does this 

Way Five is through wasteful 
anti-skids The All-Weather tread 

used on Goodyears alone — is 
tough and double-thick. It is flat 
and smooth, like a plain tread. It 
doesn’t center the strains on small 
parts of the fabric. 

Mark the Reasons 

You know that Goodyears out- 
sell any other tire. You know that 
men are flocking to them, for you 
see them everywhere. 

Mark the five great reasons. Look 
back at your tire troubles and think 
what these things save. 

Then, in fairness, try the 
Good years. 


IS through Learn why 

Goodyear 

Cut tires, VP akron.OHIO dealer wilUup- 

through a pal- wj P;_ p,,*. ^ 

eat met hod. ^ for Good- 

wc reduce With All-Weather Traads or Smooth years 

THE GOODYEAR TIRE & RUBBER CO., Akron, O. 

Toronto, Canada London, England Mexico City, Mexico 


n-Cut Tires 


Here is a small, high- 
grade, high-speed. 
Reflecting Camera 
that will make 
the kind of 
pictures you 
have always 
wanted. 

The Auto Graflex Junior 





With this camera you can make snap shots on 
dark or cloudy days, or even indoors On bright 
days, when the sun is shining, you can make ex- 
posures as short as 1-1000 of a second, if you wish. 
And there ^ ^ uncertainty. When you look m 
the focusing hood you see the image right side up. 
the size it will appear in the finished picture. ^ to 
the instant of exposure. There is neither focusing 
scale nor finder. 

Our 64-page illustrated catalog shows the way 
to better pictures. May we send you a copy ? 

FOLMER & SCHWING DIVISION 

EASTMAN KODAK CO. 

ROCHESTER. N. Y. 



Leslie’s 

Ilhistrated Weekly Newspaper 

M OKI'i than a million eyes see Leslie’s 
pictures every week. 

More than a million eyes get the news 
quickly, entertainingly— from vivid pictures. 
Leslie’s is an /’////j/raW weekly newspaper. 


A t all newsstands 
10 cents 







“Shunroek IV” In Drydoek 
Hw Form Skews That the Chsllenrer Will be Formid- 
eble In Fresh to Stroni Breeses. 

I N spite of her lofty sail-plan, “Shamrock IV," in her 
trials sgalast the ^-meter “Shamrock," proved to be 
too stiff for the best results. She was placed In dry- 
'dock and five tons were removed from her lead bulb. 
It was during this docking that the accompanying 
photographs were taken; and they are the first views 
that give a correct Impression of the challenging yacht's 
tinder-water profile and model. 

It takes but a glance at these two views to see that 
designer Nicholson has aimed at securing the most 
IKiwerful boat that was pusslblb under the limitation of 
« 7S-foot water-line length. In doing this, bo evldentlj 
^ WHS satisfied that the penalty imposed b>' the rule on 
full ends would be more than offset by the premium 
gained through large displacement (which the rule en- 
dourages), and by the great sall-carrylng power which 
goes with the shoal, full-ended, bulb-flu type of hull 
Of the three cup defenders, “Resolute” Is farthest 
removed In model from “Hhamrock IV," and a study of 
the accompanying line-drawing, showing the approxi- 
mate midship sections and water-line planes of the two 
jtaohts, w'lll be of interest 

“Resolute” Is built closely to the ruhs She has ver.v 
fine ends, conforming to the "quarter-beam’’ r**qulre- 
meut She has a deep V-sectiun. with on easy bilge 
and steeti floor, insuring a combination of large dis- 
placement with a form easy to drive. The rule favors 
sbartt-ended boats of moderate beam: encourages dis- 
placement. and penalises salt area. "Resolute" Is n 
Hbari>-eaded, moderate-beam boat, of large dlsplacemeut 
and moderate sail area. Henee. her rating Is low. and 
It b« certain that “Shamrock IV" will have t<i allow 
her, should ahe be tfie chosen defeiuler. a large time 
Allowance, not less, surely, than five or six minutes. 

The new rating rule, however, takes no direct accotint 
•of an element In yacht design, which, in races 8aile<l in 
September over the Sandy Hook course. Is one of the 
most Important of all. We refer to the "wetted sur- 
face." In this respect "Resolute" has coiisldernhlc lUi- 
vantage over both “Vanltte" and ’•Defiance," and will 
have an enormous advantage over "t<hamrock IN' '' 

In a recent editorial we drew attention to the fact 
that. In light winds, when the speed of two competing 
jfachts of the 75-foot class is, say. fl or 7 knots, the skin 


friction is the most important reslslunoe, and the yacht 
with the larger ratio of sail area ti> wettisl siirfiuH' will 
be the faster, other things Iwlng equal. 

It la largely this feature In “Resolute” which causes 
her to pull away from her rivals ns (he wind lightens 
and the B|>eed decreases 

Now, If the mtdahlp section of “Shamrock IV" Is 
compared with that of “Resolute," It will lie seen that 
a tapeilne measurement, touching the hull, around 
“Shamrock IV" will give her several feet more glnU 
than "Resolute.” Similarly, n linear measurement 
around a horizontal section of the two yachts nt the 
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Approximate midship sections and water-line planes 
of "Shamrock IV" and “Resolute.” 


water-line will show that ".Shumrock IV” has the 
greater is-rlmeler. Hence, the wettetl surface of "Sham- 
rock IV" must greatly exceed that of “Resolute" This 
raises the <|uestlon as to whether Ihe excess of will car 
rled by the oliallenger will sufltce to overcome this dif- 
ference, plus the time allowance. In the last series oi 
races for the cup, “Reliance'' had more wetted surface 
than “Shamrock III”; but she had over 10.(KK> winare 
feet of sail as against "Shamrock'.M" 14.(*s», and In llghi 
winds she easily drew awaj from her 


Tlio tiroaii. slioul Issly of “Shamrock IN’." glilng a 
high ccnier of liiioyaiic}, and her heavily iiulbed lead, 
giving a loo center of gruvlt.v, account for her great 
sall-cnrrylng tiipacliy. and In strong winds suflicleut to 
put her down to her lee rail, she should Is* n very fast 
Isjat. Moreover, her umisiiully long fin keel (30 feet 
on the bottom, or 50 iwr cent more I ban the keel of 
“Resolute"), altlioiigli It still further Increases her 
wetted surface, should make her point high Into the 
wind when close-hauled She should be the fuslesl boat 
of the four hi winds of from 12 to 2.’’i knots, particu- 
larly when the wind Is offshore and the sea Is smooth 
I'nder these conditions she should also be fast In 
reueblng 

Hut how often do such winds prevail In .‘<eptemlier 
on the Sandy' Hook course'/ Thev are extremely rare 
The writer, during one of the ‘Shuinroek" series of 
races, went out eleven times to Sandy Hook without 
seeJug two races completetl wllhlii the (Ime limit, so 
light were the winds 

"Shamrock IV" has more than once lioiiton the '2:{- 
meter "Shamrock" a minute n mile In fresh lirw'zes , 
but as the wind lightens, the oldci Ismt seems, so fur, 
to hang on to her rather closely The removal of lead, 
enahtlng the boat to hetd down to her best salting 
lines, appears to have made lie> more llvelv in light 
winds, and she will impiove as tin- Inning ii|i pro- 
gresses 

In any case, there is proinlst- of a veiy inleresllng 
contest next Seplemis'i 

A Water Model of the Electric Arc 

O NE of the essential proi>erttes of the electric arc la 
Ihai, when the current through the arc increaseo, 
the poliMitlal difference between Its terminals decreases. 
At the recent Conversazione of the Rovul Society, Mr. 
W Huddcll exhibited a water model of the electric arc 
which consists of a mushroom valve The pressure 
tending to resent the valve Is so arranged that It dimln- 
Isbes very rapldlv as Ihe valve lifts In this way, when 
Ihe flow of water Is lucrensevl through the valve, the 
difference of pressure betwe<>n Its two sides decreases 
and thus represimts one of the properties of the elec- 
tric uic NVheii a steady flow Is f-slahllshed and a col- 
umn of vvatei having a definite is-riisllc time Is cou- 
iK'ciod In till' valve, oscillations can he set up similar to 
those ohtaimsl with an ehstile an 



V: ,iSBsaa *’Skaad!«ck IV" la drjrdMk arw ttw firat that give a correct ImprcHion of her nnder-water profile and model. 

:il«U|flitly the destgoer kaa figtaed dait the penalty tnpoeed. by the rnl*. an foil ends would he owro tb«a olfwt by the premium geinod through large dlepUi-einpat. uii<l i>y tin- great oall- 
carrying power which gviea with tlio ehoal. full-ended, Imlli an type of hull. 
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T/ic purimur ftf thin Jtiumdl In I" ixoiU a< iniatcli/, 
timply, ttnd W< iinHiiiitti. the intil(l\ iiiiiiiii hx in ncUn- 
Ufic knowU’dije ami imluitiinl ui hnv(.m< nt 


Mr. Brewer Criticises Lansfley 

I N 11 Iclli’i' wlilili ii'cciith ii|iii(*iin>il III till’ Ni'w '^oiK 
Tiiiii'i, .Ml (.'illlllli Ilii'Hci, iM‘ll kiii'wii 111 ItillKI* 

iifi'iniiiiillc.il clu'li's, iim.'i'iici (nis|\ 1 1 the 

wurk iiHi’fiirim'iI li,\ (lii' liili' ^lllllIll‘l I'lci ii'|i"iii I.hukIi','. 

aiul tliii'i l(•lllt^ to tliioM iiildltloii.i I (llMti'dll upon II 
mull ulio 111 UN lllolliiio Milloiod iiuioli iiliiiHi' lint who 
uu II ploiioci III iiciodN nil Mile lApoi inioiit liild foi liU 
MiwoiNoih II sooiiio loiiiiiliilloii of iniiKipIo on whifli 
inmlil siili'h hnlld 

MokI ^iniii liiM'iilloiis HIM' not llll■■ollll('l\ orlu'lnnl ino- 
il!it.'tloii.i ’I'Jioi ,110 oil, It III I lio p,i I liinoo ol till' pntoni 
liiwior, iiio c'lillod iiou 1 oiiil null lolls of old oloinonli, 
[iiodiK liif: now rosnlls" Huiiiiso tlio.i do pioilino now 
rouiilts they iiinv l>o of oiiooli nniKiiiK liiipoi tiiin o. iind 
oiilllU'd (o (lie piotoitlon of (lio pnlonl lows Kvoii ono 
of llio Kioiil loolinli 111 iKliioioinonts ot llio past, thus 
coiisldoiod, Is ciuioiish old .ind jol sinkliiyh now, Iho 
liilllliint mid ondiiiiii^! woik ol lln Mii,{lil liiotUors not 
oxooiitod 

U lion II I’oinos to sliooi iinonihoiioss, |„inulo} onl- 
dlsliincod oion o\poi liiioiitoi' III inliillon wllli llio ono 
oAoipllon of llliiiin Miisliii l''ioin Nowlon lo \owoonili 
luiitlioiniillcliili'^ liiid pioM'ii, iippiiM'iith wllli all tlio 
t'oiioliishi'iioss 111. II iiiiilJioiiiiilioi unos, tlio iillor ah- 
BUidlt\ of ultoiiiptiin; lo ll> iiioolninloiilh \ sinf.ioi 
Int'U'lisos IIS till' sipiiiio, II woinhl 111! louses as llio vol 
uuie 01 enlio. oli\ioiisl\ ii loii sni.ill Inoioiiso In woIkIiI 
or Miluino nioiinl ii liopolossh l.ii^'o in< lease in iiiii.miii; 
ulirfiico Tliiil lOiisoiilnt.' WHS sliooosslnlh used to s|i, idol 
the liopos ol llioso who hellolod III the possihlllly ol 
niinilokiti); llio soni'lii).’ hiiil 

Info this In 1(1, oonipiod h\ iiiniioniHiilm s, who wolo 
rlH .sod with elrelo sipniiois, poipodnil iiiolloii lin 
his'lles, iiiid sliiilliii siionllln niiuhiips, l,iiin:le\ ten 
tiii'od. doloi niliiod III hiinn' soloiililio loiisoiiliiK and 
expoilMienl lo hem wlioio llioro liinl lii'on onh wild 
ruitin; Ills liisl woik WHS to esliilillsli hoiond n doilhl 
Ihut the innlhoniiilh mils woie wionn In niiiliiliiinlin: 
(hill a inoldhlllK l\ huKo snifiioo would ho leipilied 
to film a sniiill weli;h( 'I'o iipsol Iho scleiitlho uxtoins 
of eonliiiios hi hillllHiill; noiel oxperliueiits was m 
Itsolf nil H( liioM'inolil liul he did luileh mole Not 
onh did he doinoiisiialo ooiielnsheh cMKlh what 
Were the (hiinn'loi and iiiii«iiitndo of the fotoos aoHni; 
upon phitio snihues In motion, hid ho e\oiitu,llh sue 
C«*odod In hidIdliiK the lli'l slice, 'ssfiil iiiotor-di hen 
miKlel of 'I Ihinu uiaohlno in tin hisioii ol Ihe woild 
Never iK'fore had (here noon su< h a < out rhiiiieo , never 
with the single e>,. '01111011 of I'enund's ruhhei-niolor 
miHlels. had a luechiinle.il eiait 1 h iineo saalalned llself 
in Iho iilr for so much us a uiinido And .\el Mi lliewor 
fails lo undersliind win so iiineh iilloiillon Is t;hen h\ 
the iiewspuitois lo this uiiin ' 

It Is quite ht'slde Ihe mark lo eomparo the Koneiiit 
e/ilclolK'.v of the Wrl^ihl njiiehliie with that of the I.aim- 
le,V "Aerodrome.'' The sole pin pose of the Ilummonds- 
port tout is to collfluiie an exiiorlmeiit h< .cun hj faiimloy, 
but unfortuiiutel.v teriuinulod heeuiise of udverso news- 
paper erltlciaiii In fiwtlee to hmiKie.i 's moniory. It Is 
littliif; that the uiuchlne Hhould Is- thoroimtih tried 
Mr riirtlas bus nothing to piin hy Iho es|icrlment 
Wlnif wnFftlngilH not Involved. The succoss of Ihe I.nnjt- 
ley maflilue, decided euouKh from the Ktundpolni of the 
patent lawyer, will not help Mr. Curtiss in the ieiiHt, 
HIn la an act of piety, which deaervea comineiidutlon 


SCIENTIFIC AMERICAN 

No one reatlxed more keenly timn r, 4 inKley himaelf the 
llmltutloiiH of hi.s aerodrome We oiion the “luinaley 
Memoir of Mechnulcul Fllulit'' publlithed hy the Mtaith- 
aoiiian liiatltullon and wo read thla; “It wan thought 
that ii iniilrol mechanluiu which should be more aon- 
httlve and nt the sumo time sliould net more imwerfuUy 
(limn the Penuud tall] to preient the npsetdng of I'ne 
(sinllihrlum when (he uiaehlne was Niihjcc(ed to ruthor 
Htrone dlslnrltlng forees, was desirable for nn.t miiehlne 
wlileh was to trunstiorl a linmtin Jieing. and (lierefore 
Iniolved the risk of 11 fntui nceldeut.” Over mid o\er 
mniln It Is e\pressh sdited (hat iJtnglej reKsnliKl tills 
iimchlne only us mi e\|K'ilnieiit. It was a stop from an 
niinmniied to a miiniied niacldiie Had the bk'iH secre- 
tiirv of the Smiths, adaii Institution Imeii slinrisl lo eoii- 
liiini- Ills woik, he would iiiuimstlomild.\ tune eni|>lo.\ed 
otlier eontiolllim miM-lmnlsiii than Ihe dlluHlral iiiigle 
and the uutomiilie tail, iilthouuh mueliliies on Ihe Lang- 
ley inlncllde, iiotahly (he ' I’..kker." have tiowii .siieeess- 
fnlly In Kiirope o\er and over agiilii. 

The iirohlein of eoiitiol eoiistmillt hiuiiited Langley 
Hi'tlei Ihaii mil of his luedis'essois, he reallzeil how 
iill-lm|>oilant It was. Theie was hardly a foini of eon- 
Irol whioh he illd not at least sketch out on jiaix'r 'The 
more fiisiiioiith ris'iiirliig of these," says the Langley 
liieniiar. "were dcMecs for ihamilnti Ihi niiilh of Ihi- 
II i)i//s III lull, and others for shifting the wings 01 tails 
IxMlili, so as lo sliifl the luisilion of the eeiiter of jires- 
sure with ri'speci to the eentei of grnxity. the motive 
power fill oiH'i'.iting Ihe devhv's la'Illg in some eases 
deihed fiom a giioseois' 01 |H>ndnluin, and in others 
small ehs'file nioloi uii|)iiralus eontrolled In a is'iidlllum 
01 a gyioseoiK'” Mi ideally Langley had tlnaight out 
foi lilniself luaetleally even system of eolitrol wbleh 
lias tas'ii tried since Hying heeaine a reality. 

In shigiilai contrast to Mr. Itrewer, the Wright 
hiothers liaie nlwins geneioiish aektiow'ledged their 
imlelitislness to Lmiglei anil Chiimite They at least 
Knew how t)eecs.san was the work of these two great 
ploni'eis hef'ire the maneloiis Wilght tllei eonld soar 

Battleships as Peacemakers 

T in: ihsisi.ai of Congiess to sell the two pre- 
ilreiKimaiglits 'Idaho” mid “Mlsslssipjil” to 
(liece was inlltieiKed to no little extent. It is 
nimoieil, hy the desiie of Piesnieiil Wilson to inert 
will hetweeii tireise and Turkey That the smhleu in- 
< tease In the iiinal strength of (iris',-,' hy the mipilsl- 
lloii of these (wo ships has seinsl to prevent a seriously 
lliientened lem-wnl of I lie Kalkaii hostIMlIes. Is iK'lleied 
In those who ate familiar with the naval and diiilo- 
mat It ctaidltlons so far as (hev nffeit Turkey ami 
tiieeee. Certainly the liinal sltunthai, us rivlteil below, 
Jlistllles this eonelushai 

1 Miring the Italkun war the Oi-is'k navy showed a 
detiiled su|H‘rlor».v iner that of Turkey, hut the sltn- 
iitiiiii \Mis completel.v reiersed, at least as fai ns 
K'g.irils maU’iUt, when Tuikey reeeiitly purchased the 
powerful diendiiought which N nearing eom|iletioti at 
the y.ard of the VI, kers (Inn in Liightiid. This ship, 
the “Rto de .lunetvo.” will. It wits llliistriited in the 
S, ihNTiKic Auuiii A.\ of Min .'list, iiii.'t. Is one of the 
hugest anil most poweiful dieinlmaights yet eon- 
siiiieied With a length of tltio feet, a displacement of 
"7,.l(»ti tons, mid II siHs-d of Hi; knots, she mounts the 
largest IH-lneh buttery In the world, carrying, as .she 
iloi's, no less than fourtis-ii IH-lueli, WM'iililier guns in 
seieii ”-giin turrets In aildltlon to this she has a .see- 
oialiiiy hiiltery of twenty tkliieh, SO-eulllaT gnus Her 
miihi hiittery, la- it olisened, is more jaiwerful hy two 
guns than that of our ''Arkniisua” and "Wyoniliig.” 

Now (lie purchase hy Turkey of this powerful skill 
had lompletely nltensl (he relative standing of tlie 
two iiinies, for with her uxvrwhelmlug gun-power and 
good sjM'cd of 'HH knots, she would have Iweu capable of 
hiiiiiUliig unaided the whole tlreek ttghtiug line. Heure 
It eiiii !«• iiiidersto.Ml that. In the rwent trouble With le- 
gard to eertain Islands that have been ceded io Um«c«, 
Tin hev felt herself to In' In n position to enter Into 
a control ersy, which, should diplomacy faM, would be 
settled In her favor ujion the bb|fa seas. 

(ima-e. In her dilemma, looked around for aoue nwuljy 
meiiiiM of turning the tables upon Turkey and backlog 
III) her dlplouiaey hy u show of superior luival •trench. 
It so hu|i|H'iied that the "Itlo de Jaiictro" waa not (lutle 
xaiipleieil and would not 1 m» nvnllablo for tige by Ttijs 
ke.v for some little time; anil when, ua the Naolt of 
hei search In the hattleship market of the world, 
Crci'ce found that two thoroughly eiiulpped and weHr 
sciisoiHsl hattleships of the United States Navy weM 
iiiidlahle fur sale, the negotiations wow opgoad which 
have tesiilred In the purelaue of the “idobe" giyT tho 
"Mississippi ” 

To those of ua who uiideratuud tho litUoudW celatioiMi 
Iwtweeii battleship strength and 0 natlan’a foreign 
policy. It Is not aurprlalng that tbla sudden rcveraal of 
eonditious should have had the Immediate effect of 
dtssiriatlng the war cloud and leading these two natlona 
to arrnuge a peaeeftil comproinlae. 

And so, onw more, we see a concrete lllustniHon of 


Jtily i 

the truth that a prwonderanck 'M «I^ 

flelent to aecuro the comniand Of tito lOMi, aervok iMt 
IIS a provocative to war, but as n mmoM, and n aKNi 
effw'tlve meana, of preaervlng the ponce. Greece, t# 
hausted by the recent struggle, hnd «o dealro to 
It ; Turkey, eager to recover some Of the pvoatlgO eh® 
Ua.t 'atoly lost, and believing herself to poaseae a pre* 
ponderance of sea-iwwer, would, ho doubt have wel'* 
corned the eoufllet. 

Bettlcahlpa are cheaper than battles; and, an w® 
have shown in our recent series of articles on the prob- 
lem of our own Nniy, there Ls no surer way to pre- 
serve the iieaee than to maintain an adequate naval 
force, siifflelent to discourage any foreign countrif from 
attempting to Interfere with national by a 

ilemoiist ration of naval force. " ’ 

As regards the relative advantages of this t>ilil||ki^ 
they are fairly well balanced between the twp countiSi(ni, 
For tinsHS', the acquisition of the “Idaho” and 
Klssliipl" ineHiis not only a great increase of strength, 
hut the prevention of a war wldch would have cost 
far more than the prhv paid for the ships. As regards 
the riilted (Stiiti-s it means the substitution for two pre- 
(irciidiiought ships of a modcru dreadnought of the 
hugest size and of masimum offensive and defensive 
power How great Is our gain is shown by the follow- 
ing I • 

For the sum derived from the sale of the ‘Tdaho’* 
mid the "Mississippi, " whose aggregate dlsiiloeemout is 
HtMtno tons, we can hulld a aH.IKKhtoii "Pennsylvania," 
which Is a eleiir gain of 0,000 tons of displacement 

For (he eight IH-ineh guns of Ihe two vessels, wo 
siHure twelie l-Llneh grtns— a clear gglii of four 14- 
ini'h iilm’s. 

The total mnssKle energy of the eight 13.1nch guns 
Is ikllktHk) fiHit-tons The total miwale energy of the 
twetie 14-liieh guns Is "ho.OOO fisit-tons — a elear gain 
of IHO.tMK) foot-tons, which Is an Increase hi bitting 
poivei of eoiishlerahly over 100 per cent. 

In place of the IMneli armor on the “Idaho" and 
“.Mississippi," eoierlng the waterline, we hove the 13^- 
Itieh armor on the ''Peniisylvanln''— a gain of Inches 
111 thickness, and 11 gain, ftirthei more, In the quality 
of the armor, due to later metlnxls of treatineiit. 

For the siaan] of 17 knots of the "Idaho" and “Mis- 
slsslppl” we have a sjieed of 21 knots In the ‘Tennsyl- 
imila"--n clear gain of 4 knots. 

I<'inally, and most hupurtaut of all, la the fact that 
in plnee of two of the smaller shlpn of our second Hue 
of Imttle we are able to put Into oiir drat line of battle 
one ot the most jKiwerful and uii-to-date ships ot the 
dreaduoiight class. 


Some Great Marine Dnaatere 

A RE('OHI) of the most serious marine disasters 
Hlnee isfitl shows that the list is headed by the 
sinking of the “Tltanle," when 1,505 iteople were 
lost. This Is followed by Ihe recent loss of the "Em- 
presK of Ireland," the total of whose fatalities Is now 
placed at over 1,024. It is esUmated that 1,000 lives 
were lost In the burning of the "General i41ocum“ In the 
East River, New York, In 1904. In Kepfemltor, 1012, 
the "Klekermaru" was wrecked off the coast of Japan, 
with a loss i>stlniiited at 1,000. In 8ei>tember, 1005, the 
Jaisinese warship "Mlkaaa" sank with a loss of 509. In 
June, 1S04, the “Norge,” wrecked In the North Atlantic, 
went down with a loss of 000. In September, ISWO, a 
Turkish frigate foundered Japan with a loss of 540. 
In August, IHTH, tee "Great Qneenslaad," loaded with 
powder, is suppeeed to have been blown up in mld- 
ocoaii, for she was never heard of again, and 600 per- 
ished. In AprU, 1873, the “AtlanOo” of the White Star 
Line was wsMked off HallfiK with a loaa of S47. 

KcU&ijr of th« Elwth 

T hat tiui is not ■« aiwoiiitely unyielding 

spUi|.]M« tong beeta known, and there are several 
tnotkeds for eraluntlng tbe ^ttelty of the 
whok) swth. The reaulte are a Uttle aorprlateg, Tke 
oosun Mm have an amplitude lew than that tbay wimld 
have if earth wen alMoiutely rigid, and from this 
dMtoamoe tbe rigidity of tho earth may he calculated. 
Gig tbi# method U appears that tho «ai^ 4a about as 
ligUI ao if U were compMied wholly of atoeL 
A sesoml gMtbod Is baaed oa ebsemteHia mada on 
the fkgtetettienta of tbe ‘poles. J| Mri aafth were aboo- 
bitaly rigid tbls movement would hate a period of SQS 
daya Vbe actual period is logger, gdd the difference 
taahiM the elasticity of the earth to be caienlated. 

iaMIta t i wi aaa Maad, the iiglt-hiiowB Hawaiian 
W*d tmwmOoi*, have multiplted fm ench an mteitt 
since thtgr ante, igiMdaeod a tew ymire ago as to 
threaten thb exlateium of the Island vdgsta^. A* 
this result woaid Jeopardise the bird colonies, whteh 
need shade, especiaUy dnring the nesting season, gh 
expedlOon which racsutly risttod the inland desteoygd 
about 8,000 rabWts, or one half the total ctdtwy, 
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l! OjBiNlHdtie the enet of tepeiriiig forty 
Koces by eleotrio weldl^ wm 
^ lied theeta would heve ooft 

lildlHir •f Weedee IMdfee.— Btidgei built of timber, 
aw) iMVtioldMly ttwee of the Howe trum type, heve 
alwwi O Tiiwiwrlmbh longerity, oepeolaUy where they are 
oowriid in tern, the weather. A oaee in point U a brid(e 
o«w fUvar, near Springfield, Maea., whioh wae 
twwBily <taitL down. It waa built in 1836 and wae only 
reaently femoved for teoonstruotion beeauae of deeay in 
aomeof the woodwork. 

Hm Vedd's Larfeet SIdp.— The third of the famoua 
trio et ImCo diipa whioh the Hamburg-Amerioan Line 
wfii hive in aervioo next year waa reoently launolied at 
HambUiv. She waa ohriatened the “Biamiipok" by the 
Oermao &np«rar hefore a notable gathering. The new 
luMria 966 feet in length, 100 feet in beam, and of 60,000 
Uma dhiplnooinoat. like the “Vaterland,” ahe will be 
driven by turbinea operating on four ahafta. She ia de- 
aigned to maintain an average apeed otnbout 23 A knota, 

nw Ofonlni of tho Beriln-Stottfn CaaaL— The open- 
ing of the Beriin-Stettin Canal in the preaenoe of the 
ya.Mjw’ mariced the inauguration of the aetive aervioe of 
a new waterway, which, it ia expected, will ultimately 
rahu Oannany’a moat important aeaport in the Baltic to 
a poaition of importanee rivaling that of the North Sea 
harhora of Hamburg and Bremen. The eanal coat 
•12^100,000, and it ii eatimatod that every year about 
thiM ndUkm tona of freight will be afaipped Uuough the 
new waterway. 

Air fkapeHor Boat for l>einorni«.r— The Engineer of 
London deaoribea a boat propelled by an air propeiler 
whkdi has bean eonatrueted for use in Demerara. The 
veaael ia 80 feet in length and 10 feet ia beam, and ia of the 
bante type. It ie driven by a Ifidtoraa-power oil engine, 
flonneeted to a 0-foot air propeller, whioh runs at 
1,200 revotutiona per minute. With a thrust of 200 
pounds it ia stated that the tow barge haa made an aver- 
age qwed uf 6 miles per hour. The deeign ia certainty 
mote curious than economical. 

Old BaiHeohIp aa TargoL-^The reaulta obtained from 
the old batdeahip “Texai," vriien ahe waa used in 1910 an 
a target, have bron so valuable aa a guide to the design 
of battlMhips, Uiat the requeet of naval ofHoera that our 
obaolete hatUesbips, such as the “Iowa” and "Indiana,'' 
be Uaed for each target practice, should receive every 
eaoMKagament Bngiand, FVanon and Germany have 
been nUddag a treo nee of obeolete ships for thia purpose, 
Mid the information thus aibqulrod is of far more vatoe 
than the oath sum whioh could be realised in selling these 
veaeels to faa broken up. 

A O e n rrate Bm^.>-R«inforoed concMto, during the 
past few yean, baa been invading many' fields which 
hltdte^ tow been considered aa betoaglng exotuaively 
to iron Mid stoei. One of the intenetbg iUuatrationa 
of lihil the oMUtnMtkm of a concrete buoy at 

Kingatoii, jMnaim. It ia stated that the eoet is only 
about fifty par neat of the eoet of a aiinllar buoy made of 
stMli To pnntut ^thomtooriug obain from injuring the 
bottom of tha buoy, the latter is made concave. The 
jrgms gwiutto Into to itow a 
Mage ht. handled by inemis of a amall 
SfgOvUodlM-'^t pdc^. 
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tiM<4pgftolWllfigiy4^ Arohmaiogy.— A new quarterly 
journal with this title has been inaugurated by the Egyp- 
toft Xx^oraton I'^ild, in London, It will deal with all 
braaehes of Xgyptologisal researeh. 

Popslaton of the BMkaa States.— The following are 
the latest estimates gf population in the reconstructed 
Balkan States, aioc(»ding to the Geographical Journal'. 
Turkey in Burope, 1,500,000; Bulgaria, 4,467,006; 
Rumania, 7,614,676; Servia, 4,547,990; Oreece, 4,363,000; 
Monteaagro, 616,000; Albuiia, 1,000,000. 

Memorial Ctoir to Jokn Hemy Poyntlag.— Through 
the generosity of Sir Oeotge Kenrick, the Chair of Phyaiiw 
at Birmingham Caiversity hse been endowed with securi- 
ties to the value of 100,000, in memory of the late John 
Henry POynting. The Mason Chair of Phyaios will ae- 
oordi^y henoelVirth be known as the Poynting Chair of 
Physics. 

Sir Denglas Mawson. — ^The honor of kmghthood lias 
been conferred upon Dr. Douglas Mawson, leader of the 
reoent Australasian Antarctic Bxpodition to Wilkes Land. 
Mawson was also a member of Shaokleton’s Antarctic 
expedition, and has made geological exploraliims in the 
New Hebrides. He was born in Bngiand but educated in 
Australia, where be has spent moat of his life. 

A New Town In Central Asia. — ^The Russian Ministry 
of Agriculture is planning to oonstruot a new town, to 
be called Amu-Darjinsk, in the Hungw Steppe of ('entral 
Asia, whioh has now been made availablo for agrioulture 
by the irrigation aystmn of the Romanov Canal Parcels 
of land are to be leased, and will ultimately become the 
property of the tenants. Mom than 4,000 appUoations 
for land have already been received. 

A Pnr-Seal Gammissioa. oonsisting of Mr. Edward A. 
Preble, scsistMit biologist of the U. S. Biological Survey; 
Mr. W. H. Osgood, of tbe>I>^ld Museum of Natural 
History, Chicago, and Dr. G. M. Parker, of Harvard 
University, has been sept by the Government to the 
PriUlof Islands ibis summer to aeoertain the condition 
of the seal herd, and to study various economic and 
scientific questions connected with its administration. 

The TraiiMoMlaeiito] Geographical Excursion In 1912. 
— ^An echo of this memorable enterprise, whioh was oou- 
ducted by the American Geographical Society for the 
purpose of giving foreign geographers an intimate view 
of the United States, is the announcement just made by 
the Mxdety that a memorial volume will be published this 
Mimmer, containing 26 papers written by participants in 
the exonniiou. The papers will be toohnioal in character, 
and written in aeveral languages. 

RadioacUvHy at the Panama EspoaiUon.— A com- 
mittee baa boon fwmed in Germany to arrange an ex- 
hibit at the Panama-Pacific Exposition, 1915, which will 
cover the whoio field of radioactivity and illustrate in a 
striking manner the vast development of the subject 
since the historic discovery made by the Curies in 1S9K. 
The exhibit will trace the history of diseovonos in radio- 
activity and allied branches of science; show methods 
of producing radioactive substances; and illustrate all 
known phenomena and applications of radioactivity in 
physios, chemistry, medicine, aad vsrioas industries. 
Numerous technical and popular locturee, accompanied 
by experiments, will be given in connection with the 
exhibit. 

Inlcrastonai Upper-Air Beseareh In the Arctic.— The 
Home (1913) meeting of the International Meteorologicai 
Committee appointed a apeoial oommisaion, with Gen. 
Kykachev, of Bt. Petersburg, as president, to arrange an 
international campaign of upper-air obaorvationa around 
the north polar basin in oonjunotion with similar observa- 
tions to be made by the forthcoming Arotio expeditions, 
especially Amundsen's proposed north polar drift The 
commiasion held a meeting at Copenhagen, February 
2Sth to March 1 st of the present year. It was announced 
tliat the Canadian government had decided to equip at 
least two and perhaps four Arctic stations with balloons 
and theodoUtoa, and that upper-air observations would be 
made by ime or both sections of the Canadian Arctic 
expaditioa now in the field. Two Canadian stations, 
one at York Factory and one at the northern point of 
Labrador, are to be equipped with wireless telegraphy. 
The BuMian mcteorologicssl service hopes to establish 
stationi at a point in Nova Zembla, at Yakutsk, and at 
VertthoyaHki equipped with Idtee, pilot-balloons, and 
sounding-balloons; while pilot-balloon stations will be 
operated at Ajsgahdrovsk, Archangel, Vaigaoh Island, 
and Obdonk. Tto Danish government will have stations 
in openstlOB at Dieoo Island, West Greenland, and in 
lotoad. The Oerman observatory in Bpitibergon will 
ecHipamWt ifto.wvwnl other static are proposed. It 
WM AhgAt M far as possible, daily obaervationa 

•toltol, to ntoto (ftt the stations, espeoiMly during the 
imMltoti Stotoator, 1915, to September, 1916, when 
it wto totoPtod iiiiat Amundsen would be nearest the 
pato.''lBbto dto ef the oqinmissian, Amundsen 

toe totototod tto post^wnement of his expedition for 
i|Bnlto|r,ltoBr'tod Ae anangemmto deeeritod atov« will 
toiiliflU to itoifiiltd aeeordiftidF' 
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Tlie Problem of Miner Planets.— In a paper before the 

Acaddmie des Bcienoes, Isniis Fubry indicates two ap- 
proximate solutions for the ealeiilalion of the orbits of 
the minor planets; one oonsistN in neglecting the per- 
turbations of the olliptie movement and to take four ob- 
servations neither too close nor too far apart, taken for 
example in two suceessive oppositions; the other consults 
in oalcuiAtiiig the orbit by meaiu of four observations 
taken in four different upjKisitions, but taking aooount 
of the perturbations due to Jupiter The formula estali- 
lished by those methods give a sufficiently approximate 
solution of the problem of the minor planets. 

The Unknown Gaaea of the Nebula in Orion. — By 
studying the light omitted by a luminous gas. it is possible, 
by purely opdeal methods, to determine the tempera- 
ture of the gas and also its atomic weight. Observations 
on the nebula in Orion, have been pursued since 1911. 
By studying the linos in the spfictrum of the nebula which 
are due to hydrogen, it appears that the tomi>erature of 
the hydrogen in the nebula is about l.'i.CKK) degrees The 
double ultra-violet tini', winch is attnbuted to the hypo- 
thetical gas ealliKl “nebuhuiu,’' givevs as the atomie weight 
of this unknown gas the figure 3. A strong green ray, 
which IS also due to an unknown gas, gives the figure 2 
fur its atomii! weight 

The Nebula in Andromeda.— It is now an established 
fact that the majority of the nebults known to us are 
spiral nebiilw Their study is very important, and in 
particular a knowledge of their spectra is capable of 
furnishing us with valuable information. The study of 
the spectra of nebulw is rendered very diflioult by tho 
■mall intrinsic brightness they possess. Novortbeless, 
some careful expenments made by Slipher on the nebula 
in ^ndronieda render it probable that the nebula haa 
a radial velocity of about 300 kilometers per second, a 
result which is distinctly greater than the figures formerly 
obtained for other nebulw. If the nebula in Andromeda 
approaches the solar system with this velocity, it suggests 
that the new star which appeared near its nucleus in 
1885 had lieen a dark star which was encountered. 

DtoplacemenU of Groups in Space. — During the last 
year researches have Ikicii made in the obMirvatory at 
Potsdam on the radial velrxntios of tho principM stan 
in the group Praesepe and the results obtained are very 
interesting The group appears to be charaotensed 
by a large positive radial velocity, the average velocity 
being about 36 kilometers per second. But the move- 
ments of thia group seem strongly analogous to the 
movements of the group Hyades Sohwarxsohild and 
Hortesprung have accordingly investigated the hypoth- 
esis which supposes that the two groups are animated 
by movements identical in magnitude and direction, 
and it would seem that this hypothesis is confirmed by 
the results. But the data so far obtained are not suffi- 
cient to enable one to decide whether this analogy of 
movement implies a physical correspoadenoe in the 
spectra of the stars forming the two groups. 

Proper Movement of Feeble Stars.— It is usually con- 
sidered that the proper tnovemeiils of the feebler stars 
cannot, in the majonl.y of eases. U* ilelerminod , a con- 
clusion based on the assumption that, on the average, the 
distances of the feebler stars are gniatly superior to those 
of the brilliant stars. Ueiico th<! latest results of Gom- 
stook, tho (loneluBions from wluoh appear to invalidate 
this conclusion, are of the highest interest, (^irnstook 
baa examined .'il5 stars of inugnitiides varying from 7 to 
13, and he has found that of this numlier there are 390, 
i. e., about 75 per cent, which possess an appreeiable 
proper motion. Considerations drawn from the distnlni- 
tion of the bright stars are noiifinneil on exanuniiig the 
distribution of the feebler stars. Since the linear value 
of the stellar movements seems indoiieudenl of the ma^ 
nitude, Comstock deduces that, feeble or brilliant, the 
stars constitute parts of the same stellar system, and that 
the feeble stars are in reality less distant than would 
i^pear from photometric considerations. 

Bolations Between the Color, Spectra and Parallax 
of Stars. — Nashan, in the Antrnnomtoche Nachrtrhlen, 
baa published a very interesting investigation on tho 
above subject. In seeking the relation between color and 
parallax he has considered 101 stars for which the color 
is known and the parallax determined. With respect to 
color the stars have been classed in three categories' (1) 
white stars, (2) yellow stars, and (3) red stars. Then 
throe groups have been formed of stars of which the 
parallax is qomprised between the limits 0.(K) sec to U.U.’) 
sec.; 0.05 see. to 0.10 sec.; O.IO see to 0.20 sec., and, for 
each clast of oolon, the percentage of stars belonging to 
each parallax group haa been determined. It is found 
that the proportion of white stars diminishes as the 
parallax augmenta, and inversely, in the <'ase of the rotl 
atars. With respect to the speeira, 216 stars were 
examined and the distribution of parallaxes among the 
various types of speotra deternuiuKl. The sixM-lral classes 
A and B, to which the while stars ljeloiig,.werc found to 
eoatain ouljt feeble parallaxes, the spectral classes to 
Whkdl tiio rnd Otars belong eoiilaiiiing stronger parallaxes, 
•ft tiwt tto Mto methods give concordant results. 
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X-Rays in the Treatment of Disease 


The Rationale of Their Application 


T he niratlvo i»owpr nf I'Hdium and X-raya haa 
foriiiad I lie aulijwt of manj ii more (H- Iokn MeiiMii- 
tlnnal luitiw iu the dally and iKiimlnr preaK, Hut the 
imblle knowM very little aw to the detalla of the uctuni 
raethoda employed and the prlnclplea upon which they 
are baaed 

AmonjK the lueii who have worked out th<> aclenlltir 
principle of the X-ray treatment of tumora and other 
afrectiona, iwrUapa none tiaa made more valuable cnii- 
tributlona than Friedrich Dcaaauer, director of a lorse 
worka at Mannheim, where X-ray tulM>N and all their 
appurtenaneea. aa well aa many other refined eleeirleal 
apparatna, are made It required the lahora oi' a ph.NN 
Iclat, workinK hand In hand with many medical men, 
amoiiK them aome of the foremoal of the profesalon In 
Herinany. to eHtabllah the priiiclplea — maluly phyalcal — 
on which the nitionale of the moat effective treatment 
ahould la* imaed Friedrich l.teaaHuer la the man to 
Whom the ayatematle devt'lopmeut of thla field la chiefly 
due. We ahall here briefly Indicate the eaHeiiee of 
the priiiclplea laid (hiwn by Doasaucr 

OifTerence in Sensibility of Tissues. 

A liaalc fact, without which radiotherapy would Ite 
Iniiataalhle, ia that different (laauea react different ly 
tow’iird the aame radiation Moreover, thla variation In 
aenalblllty ia not haphaiard, but followa a almple law ; 
If the different tlaauea are tabulated In order of their 
"Juvenility," it la found that Ihoae at the “Juvenile'’ 
I'ud are moat auaceptlhle, those at the “adult" end 
leaat auaceptlhle to X-raya. The worda "Juvenile" and 
"aduH” US here applied (o tyjiea of llsaue rcvpilre ex 
plHiintlon. Certain cells have marked jiower of jirollf 
erallon. and underKO rapid cell division Immature. 
growInK tlsHue la of this 
tyiie, ua Is also, uufor- , 
tiinately, the tlaaue of 
ninrhld Krowlhs, tumors, 


thla ill the Ireiitnieiit ef 
inorhid (frowths needs 
no emphasis Were II 
not foe this dirfennee 
III reaction, it would Is- 
dlltlcutt or ImiKwsllile to 
trwit diaeaaed tlasuea 
wltlMiUf at the aame 
time HUbJectlng the 
soand tissues to the 
mme dsstmetiTe Influ- 
ithcc. 

the Sdversl Cempth 

tlwir DUferant Ao 
ttan ttpoB TbMiw, ■; 

It if w«ti kflowu tbst 
X-mys tl^||sr In tbsli’ 


Tke prohlem* wkUik kave to be solved in eflend- 
inff tke utefulnett of radiation metkodt for the 
treatment of disease ore onl|t <« pert MoIopioaL 
The vert/ foundation of radio-tkerapv retU upon 
phytUtal s<tei»ce. Tke debt of medicine to Rfmtgm 
is not likely to be forgotten. But other pkgeicitU, 
irko kave done muck faithful work in developing 
the modem teehnigue of radiotherapy, have not 
alwaye received that appreeiaiion tehieh they so 
futtly deierve. Among them particular iredii is 
due to Friedrich Detaauer, director of a large elee- 
trotechnic eitabliehment at Frankfurt on the Main. 
The story of Friedruih Uessauer's Ufe work in this 
field is of peeulwr human interest. It was at the 
time when Bontgen's discovery had Just aroused 
public attention, that Pessauer, then a student in 
Munich, teas asked by the physicians attending on 
his sU'k brother, to make an X-ray diagnosis of 
hts ailment. The verdict, which was only too con- 
clusive, was later confirmed by the fatal issue of 
the disease, sarcoma. These events made a pro- 
found impression upon Friedrich Itessauer, who re- 
solved to devote himself henceforth to the further- 
ance' of medical applications of X-rays. 

At that time this was a much more difficult tusk 
than to-day. The technique of the construction of 
X-ray apparatus with all their appurtenonees was 
as yet undeveloped. Moreover, no institute esrtsM 
then, in the whole of Germany, offering facilities 
for the physicist to conduct research in the oppMoo- 
turn of his science to medwine. 

Another man might kave thought this an Ml- 
surmountable obstacle. Not so Dessauer. If no 
such institute existed, he must found one. He, 
therefore, established a small factory for the man- 
ufacture of electrical apparatus, and from the pro- 
ceeds he financed kis experiments in his chosen 
field From this nucleus has grown the large es- 
tablishment of which Pcssauer is to-day the director. 



power of penetrsttns diltorent mstortals. ®Ms Is immIp- 
monly expressed by saying fhst ttiey differ In ‘iMMftfc' 
ness." Now, X-rsys of different hardiMSS exUMt 
marked dlfferoioea In their action upon ttmue. In psr- 
tlenlar, It Is found that the herder the ikdinliott, the 
greeter Is the contrast in Its Action npoo the serersi 
typM of tlemiea. For thla end other reaeons which wM 
appear later, it is highly deslnhie to use Sf hard nvs 
aa possible. In this connectloa IJaaesner^ most leoent 
ochievement is of special tntenet It has keen known 
for some time that the gamtan rays of redhtn are of 
the nature of X-rays, but rauOh nmte peae(iratli«-HU 
least twenty tlmea aa herd aa the hardest X-rays kaesra 
until recently. By means of a hpednl tnhs with wutac^ 
cooled cathode, Deessner has <inlte raeantly stteceadad 
In producing rays of haidnsss IX expnsssd in untts, 
In which gamma rays hare bardneee 1. As cmnpaied 
with the use of radium, aa X-rsy tube of tMs diar- 
acter prewnts the great advantage that tt Is espaMe at 
giving over one hundred tlmee ae uraob radtefikm 
as an ordinary radlnm preimrathm of lOO-lSO nUlt- 
gramsaes. On the other hand, for interael nppIloatfaM, 
radium offers obvious adventeges, since tt can. In omr 
cases, be Introduced directly into the part to be trantsd. 
Homoffsnuity of Fihid of Radiition. 

If the rays are to produce their spadfle effect on tl»< 
sues of varying euaeeptitaUlty, It la, of eouree, aasentlnl 
that the rays themaelveo, the Add of cadhltlan, be aid- 
farm. Thus, If a deep tumor la espoaad to the oaa- 
paratively weak radlatloD which has travarsad aavanl 
surface layeni, while these eurfkoe layers thamealvas 
receive the full raya. obviously there nwy be intense 
and damaging eObeta produced at the ourtSiM, and enly 
ought effect* (wMch net 
aa a taannfHl atlmukint^ 
to growfft, iSMtand of 
destroying the tisauM) 
at the maluir daptha. 

A hudi of hoiaoesna- 
tty In the doses of 
ndlatlen glron to snr- 
fuoe and to dasp scruo* 
hires nay ulse ftaai . 
two osusn: Fttat. ow- 
ing to tbs 4MNM«pttMi of 
radtstlon hy aorfaeo 
isyora seconffty. owing 
to (te <hot ,«ht^ tho Ih* 

/ tenh^ «f.«*dt*iliMt.'ffe- 


of toe ' 


Complete hoepltal outfit for Boantgan 
Radiation. 

Imwrt Ulmtrstea bow, by pisctog aatleatbode f art- 
Ijr far sway, ttmiparatlvely botBoasMou raOlstlan Is 
^ la structure, a lylag weU below tb« sarfsat ». 
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StMnC AMERICAN 


ii Wanamaker Transatlantic Flier 


flier, de- 

r'lijllMlf AiifKtUN of June 27tb, 

T Mlw Katiierlne 


Its Suoeessilil Trials on Lake Keuka 

By Our Staff Corre»ipon<lent at Hammondsport 




I June flflad, end them a thoufhe 


MuppUee, from St. Johns. Newfoundland, to the Aiores, 
a direct distance of atMut 1,200 miles. The rest of the 
Jouniey to Bnjland pki the coast of Spain hardl.v Rives 


Ml ^ atiot be 

8^1^ tiHi'liate 

ApM' *XA tralgiiltig, 
ItiRltMt ImA* MMUMfOlng under 8, BOO 
yoaad^’T^Mf 'd naodOWi run along the sur- 
fiidh of Keoka at 8d)B P. M., and 
ikia^1ll|i|ti About the lake for a aoarter of 
an aoi|iilre fkmtUarltar with the 

eoBtfoia. Ho WW the rudder, the eto- 
«ator» thO gUeniaa, turned eurves In the 
water, thrattM en* of the engines to see 
the tmet ni an unbalattoed thrust, and 
flnaily potated her noee uimard and roae 
on oeeh nfiag with only purt of her full 
power tnineed on. The veet throng of wl^ 
neaeee kniilUnded with handclapping and 
toothut of aatomoUle hone, tmt rather 
lieeauae It waa the Aunooe orer-oeean flte%< 
than heoauaa of any unuanal amieannco— 
the algltt U*e pn an natunil and ^k-Uke 

Bit. Onftiaa, after three lUghte, one with 
Mr. (hWEge Hallett. who will be tleut. 
I*orte^l aaatatant on the Atlantle flight 
and one Utth Porte hlmaelt eame ashore. 
Then liant Porta took the wheel, with 
Hallett in the aaat and a large machinist. 
Mr. LaoMiite, in the engine eaetion. The 
veeaet dew my evenly, but with a etlgbt 
tendomsy to noee np. Thle would be cor- 
rected Mtar, to Bome extent perliapa, by 
Interebonglng the engtnea, ao that the 
bledea of the twin propallma should rotate 
toward the hutl while ascending, and thus 
lift MMoewhat on the tall plane by o 
slightly dpwatd blast 

UeiU. Forte returned to shore beomlng 
with nattalketlon. Ho aaid It was the best 
machine he exer rode In. He had said, 
after the aoduntr teat of the twin Ourtlas 
motora, that these eaglBee are the beet In 
the world. He now tbougtat, end Ourtisa 
thought, that the Rodman Wanamaker 
filer must, mmly Iw equal to the work of 
(iinrlng two men, without reoewei of 


IkitliHf in bar flrut flight, 
la to pilot her aoroaa the 


Of eqieclal Interest was the teat of the alrbont's 
ateadiness of oeuree when tbe twin propellers gave 


iinoquHl thrusts In flight. It had been sold that If luic 
motor should stop, the cruft would spin around sidt> 
wise ; hut Mr Curtiss's consulting engineers hud cii icii- 
lated the amount of turn of the vertical rudder that 
would keep her flying straight ahead with only one 
proitcller laiablng, and had fouud the rudder angle not 
excessive fttr a modorutely prolonged vo.n 

age — rather under 15 dcgrei's The llrs( 

trials K(H>ini>d to liear out this estimate 
This lest was only prellmlnarj , for the 
total weight curried was tliris* (luarlers of 
a ton short of the 6.(KM) pounds to be 
lifted at St Johns, and the englii<>s, jis 
shown by their separate tueht)mi‘lers, were 
running hnrdl.\ alM)ve .S(M> revolnthais per 
minute. Instead of the possible re\o 

lutlons Still, the craft idaiied ul IP miles 


left, and volplaned e 
the engines won* si 
isiraplete turns were 
flights on (he narro 
Ing will come easllv 


Chrietenlng the "America.” 



The "America” taking the water. 


found advisable The aviators, sitting 
side by side In the windovvisl enhlii, oli- 
stnicletl each other’s view (’nrliss at 
once cut udditinual isirlholes on the side, 
to be eovoresl with transparent (vlliilold. 
like the others Side planes, lulting out 
from the hull to euteli the water and hel|) 
to lift the 2>/i tons into tbe air, were to 
lie added prompt l> 

Further experiments were to bo made, 
extending through the week Over l.Wlti 
IMUinds of gasoline and oil were to he 
added. 'J'wo kinds of pro|K>ller were to he 
comiatretl, and the most effeetlve eliosen 
Every possible wetikneas was to Is* 
searched for In severe* trials, and eorree- 
turns made accordingly Then the re 
splenilent n*d quet*n of the (s-eaii was te 
Is* sent to Newfcnnidlimd to make ai-- 
iimiiiitanee of the .\tlanlle, and preimie 
for the luouieutous voyage .\k tliese lines 
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aw wrlttoi n thundfratorin, tearing the bongha 

fr«nj the low-beiidlng treea. haa Jiiat lataaed ever the 
aenKlronie, drenchlug the doKeii men wlio hclnert t<i re- 
Ntruln the alrboat tiiggiiiK at hei imairliigH Iteatde the 
lake, luotprlngH made of henvv ruble faMtenetl to ‘dead 
ineu" or aloettera auiik deep In the earth 'I'hla aevere 
baptlam. added to the dreadful battprina ahe received 
during the chrlHleiilug, uinkea hei (|ulte a Henaonod ship 
The PlmtnpaKiie bottle natal by Mias Maaaou. chosen at 
random from the two mtllloD In tier father’s cellar, In 
llammoiidsiKirt, was so thick and strong that, after two 
throws liy her against the bow, and two \lolent throws 
by Ijleut. I'orte, It hml to be tied and struck with a 
sledge Itefore It would siiraj Ibe bull. Tbe "Amerlcn" 
Is now read} for the buffeting of the Atlantic 

The Austrian Aircraft Disaster 

By Carl Dienstbach 

C -(»M,ISI().\S in the iilr have (K-cnrred lietweon aerd- 
plaiies, bill Ibe most leceiit disastrous encounter of 
u dlilglble and a flying machine Is a ghaallj novelty, 
not onli las-aiise of the aiipalling loss of life, but also 
lasaus«- of Its similarity to rolllaioiis at sea, which 
have resulteil from Imiairfectly understood conditions of 
maiieuvi'Hiig The tragic sight of the occurrence near 
Vleiuin Is not llglitened liy the fact that the military 
netvsslty of the kind of maneuvering from which It 
resulted was more Imagtaary than real, and that sclcn- 
tifle thought could have revealeil Its dangers before they 
had lieen proved bj hlUer experience. Only olwolete 
dirigibles hold out a temptation for a sudden attack by 
aeroplanes fnim above at close quarters, a proceeding 
which has been churacterlxed In the columns of the 
HciKNTinc Amkbioan as suicidal, even If It succceda, and 
of which the danger has now been so glaringly brought 
home. 

All large dirigibles are now provided with armored 
platforms as a defense against overhead attack, plat- 
forms which arc reached by alr-tlght vertical iiassages 
with ladders, traversing the very gas But It Is a serious 
oversight not to realise that the same defense may be 
easily Improvised oti any smaller airship of an earlier 
date. To see a man climb up the side, and over to tbe 
top of a spherical balluoti — with the upttiug for a lad- 
der — during Inflation, to fasten a flag oi adjust some- 
thing Is common enough, Hlmllar feats have boon per- 
formed several tbousund feet ulaive ground. The weight 
of a small man with a liewls machine rifle is still mure 
easily supported b,v the tougher envelope and Internal 
pressure of a dirigible. It re<|ulrcH only tile lightest 
kind of a “saddle" frame (distributing the weight over 
a conalderable area of fabric) to shelter the men very 
snugly and keep a roiie ladder nt a convenient dlatanco 
of one Inch or two from the gus hug, not to forget a 
speaking tulie or signaling apparatus for communication 
with the car lielow. Although It is hut a single marks- 
man to whom the overhead jirotection of a small, old- 
fashioned dirigible be thus entrusted, his presence is 
<iulte Mufllclent to stamp any maneuvering of an aero- 
plane to get Into efllclent bomb-dropping range as 
e(|URtly ridiculous as assaulting with a dagger an ox- 
Iiert with an automatic pistol if the uptier half of the 
dirigible is deserted— a negligence quite us ridiculous 
in war as It would be to light a torpedo-boat with no 
opening and a high fence on the starlsuird side— there 
la, Indeed, a strong temptation for un attacking aero- 
plane to get Into this lee-Boue of invlslhlllty When 
thb< was done without warlike Intent by an aeroplane, 
which had gone out to greet an arriving Barseval dlrlgl- 
hie, the exi^erieuced pilot of the latter published a pas- 
sionate protest, "liecause nolsidy could know what might 
lie the result.’’ Assuredly, warlike conditions must 
needs increase the danger out of all projxjrtlou In the 
case of the 111-futed Auslrlan craft. It was evidently 
astnstnetl that the dlrlgllile was defended hy firearms 
in the vur. The tactics of the attacking aeroplane were, 
accordingly, corrp<'t enough from a military point of 
view, but a scientist could have foretold their risk. The 
uewsiHiiier reisirt that the hlrdane rose to a much higher 
level Just before atlemiitliig to tlj over the dirigible 
seems correct, as close range fire could liest be dodged 
hy swooping. 

But the maneuver resembled ii lauding, and Hlrth, 
the Oerman eugUieer-avtiitor, has clo<|iieiitI} described 
the chance of a premature coutuct with the gnaind, due 
to ttw difficulty of Judging Us exact distance, the 
amount of downward momentum, and, principally, how 
the oontour of the ground might unexpectedly dofiett 
tbft UriiMl and sway the machine. The Austrian “Koer- 
tloil," alnblp type, which figured In the accident. Is 
^motwilied toy a “camel-hack," an exaggerated curv- 
Ini; of the upper side of tbe hull, resulting In a tremen- 
dous SHCtlao nice that above the upi)er surface of an 
aomplaha. We know what the ’’suetton” of a hull of 
nOTBiHl shape has done to ships on the water in brlng- 
Bito coBMOD without any gravity to help. 
Dhw BMIlch grsater be that danger with one of them 
tkiti like an aeroplaaeT 

WM him^ed to the t|B*t>rmurt» Austrian aviators 
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was evidently that they felt theaeelne dwpptaf Jflto 
the worst kind of an "airhole" right ebere the dlHdfhle- 
The slightest contact with tbe gas bag nmant their ter 
evltably firing a mins. Tbe envolops had no nlore ra- 
sistanoe to oppose the momentum than so much tlasus 
paper. The uprush of the mass of hydrogen, liberated 
under pressure, Is only too obvious. 

But what no one seems as yet to realise Is that It 
required no far-fetched “spark from tbe motor” to Are 
the explosive mixture generated as quickly as In a 
carbureter. In place of one spark, there were half a 
score of torches of blue flame spurting from the motorie 
exhaust. In daylight these are hidden from view, but 
In twUlght they have frightened more than one passen- 
ger. (The first impulse of the dropping pilot waa nat- 
urally, to aid escaping by running bia motor full blast) 

To the many reasons for carrying a muffler, this dis- 
aster has added a queer and ominous one. To "rash" 
a dirigible with oiien exhaust might be resorted to by 
ttume who want (o die killing. But, with all Its extreme 
vulnerability, the dirigible commands a protection like 
steel armor in its superior facUlty for the highest type 
of marksmanship. Aeroplanes should keep away from 
dirlglblea when they need "elbow room,” even In ordi- 
nary balancing. Whoever remembers small craft rock- 
ing In the wake of a steamer will fie ready to grasp the 
fundamental truth that the Invisible (Ustorbance In the 
atmosphere from the huge bulk of a dirigible msy ex- 
tend to an unsuspected distance. If one remembers the 
danger to aeroplanes, even at a good height above them, 
of large detached bnlldlngM on tbe ground in a wind, 
the complication of a big dirigible, always of great in- 
ertia, an aeroplane, and possible wind gusts seem ap- 
palling. and the Austrian meneuvers more than tool- 
hardy. 

To extricate himself of well-nigh unavoidable mlacal- 
culatlons of the relative strength of momentum, gravity, 
and the uncertain amount of aerial supiiort or resist- 
ance to be encountered near n dirigible, an aviator 
would need a reserve of propelling force that the most 
Ingenious designer could hardly place at his dl8i)osa1. 
Without it ho could not possibly know Just how long It 
would take to get about and be liable to bump Into the 
dirigible when ho felt most certain of dodging It. If 
Biieed Is fre<ineiitly miscalculated on tbe water, correct 
maneuvering In a “tight place” seems almost out of ques- 
tion In tbe air — unless flying machines be made, like 
birds, far more independent from inertia and momentum 
than are ships. 

Ulivi’s Experlmenta in Exploding Bombs 
With Infra-rsd toys 

T HR press of Europe has much to say to-day about 
the experiments of the Italian engineer, Olnllo 
nivl, who la said to be exploding bombs from a dis- 
tance by means of the infra-red ray. Tbe public ex- 
hibition In Florence a month ago, where four bombs 
floating on the surface of the Blver Anio were exploded 
til succession, has attracted much discussion. The 
ScuNTirio Amebican, in order that Its readers may be 
In the current of impular opinion In tbe matter, pre- 
sents an eye-wltiiesH story by a representative of the 
Corriere della Sera of Milan The accounts lack the 
pi-eclslon of sciontlfic ones and are defective In Just 
those places that a physicist particularly desires more 
Information, but they seem to present a matter that is 
taken seriously in some quarters. It is evident that 
there is here either a belief on tbe part of the experi- 
menter in his results or a splendidly wetl-staged act 
in necromancy. It Is well further to say that there 
have been previous "demonstrations" by another which 
have some resemblance to these. They have been re- 
garded with suspicion in sclentlflc circles. 


gteatoM dUteteitlsa m m 

the uanal UumiMr. 

and ebonite are twnWMWW 

rays and emploted 

teclooed to A cateteb of g;»l!ite*P#Wite 

which aitother Of ido dm ; ' 

cord, OtflaMo thew waa a‘ of 

incased to asbestos eardboacd, and dim# to i 

the vvhote, a J«to< of Wtowgte toofo. , ' . 

The bomba thtw coiistro«»d 1S||^ 

thirds immersed. Ttaeto to the tdatei tlwi ' flo tol ftoto 
la not necessary, and thalt tee bomba itote hstto' 
sunk to the bottom or bwetod to tea «a«t^ withmii 
obangtog the resnlts. But tor siMh a pteilto dtimi^g^ 
ttoo tee safety of tbe apeotaton oould he tte 
sored by the method adopted- /* ' 

The distance from the river to Monte toteayto whalne 
Ullrl stationed himself, to ten and one third adtoe, and 
intervening are FlenoU and tee idnto of tee Amo. 
When tbe etgnato were reotetod teat the bamhs were 
plaoed «nd the admiral aehore again, tea edagtoeer ha- 
gan at once to aend fortli hto "npy-rays.” 

The pcfmlar deacrtptlon of tea devleea eatldored aug- 
gesta two operations, the eeadteg torte of tea Mactteml 
“spy-rays.” which diffusa teemaalves to «U dtoeotoons, 
and tea production of totoa-red rays. Otear Items 
In tha dotflt are a tolemater, a wtralass apiinmtos tor 
messagsa, a vtotmeter, an ammeter, and a ttoronometer. 

In addition then to a battery wUefa fortitohee tee 
energy for the action of the apparatus. 

In operating, tha “spy-rays" an first amt forth. 
When they eneonnter a metallic mass they fne from 
It what may be termed, "return rayu." On analysto 
the latter indicate with some preofarton to the oparator, 
who baa hto head Incased In a tetophom helmet, the 
amount of metal, lU ndlomagnetlc effect and tee dis- 
tance at which It lies. The opentor then directs the 
infra-red n.va which be prodnees toward tbe metallic 
object As tbey pass through it they pnidnee sdutU- 
latlouB, or as he terms them, “M-nys," which ignite 
the explosive. 

It this story is really true, tee posalbUltles an in- 
conceivable. In offensive warfan Ullvl claims to be 
able to destroy forts, ships, and magaslnea. If tbey 
contain explosives, and practically elemlnate war. On 
the other hand, if mineral vetoa or lodes can be thna 
detected then will be a most nsstol extension of the 
arts of peace. 

Ullvl, Imm to Tuscany, atdileTsd distinction at tbe 
Technical Instltnte of Florence, was made lanreato to 
Germany, and established himself to Franoe some years 
ago, and afterward set np a phyaical reosarob labora- 
tory at Olicby. In working with tbe infra-red rays of 
tbe spectrum, be discovered strange phenomena teat 
these waves produced at a distance. He found teat to 


a sMble, some hundreds of feet from his laboratory, 
tbe Iron horseshoes produced electrical scintillations 
when under tbe influence of the infra-red rays. He 
referred tbe phenonenou to comparable ones to tee 
production by one musical Instrument of sympathstlc 
tones to another instrument With this idm of syw- 
iwteeUc vibrations he experimented wtte tight «!««■ 
trldty, magnetism, and hMt and the transformation 
of one into the other. The outoome of these raaeaidMa 
has been tbe ability to explode chargee teat a» wltton 
metalUc walls. This explanatioo, althmifb it to set 
torth as the presentation of tee "fondamental theory,” 
leavee much to he deetosd in tbe camptotonew ami 
relevancy of its statements. 


Ullvl chose for hla assistant Admiral Fomari, who 
at 9 o’clock one evening waa rowed from the Iron 
bridge into the middle of tbe Arno, placing In tbe wa- 
ter one after tbe other the four bombs. Tbe fact of 


Meteotolocy iffl IntoiB SMdfflffl 

T he new metaorteogtoal dMervatory at VladlvoBtok 
to to be tee center an extensive networit «f otonrv- 


tUe immersion was commujilcated to UUvl by means stations to Blastete fflbeiila. white wlU Mpoft tbter 
of flasbee of light, and the return of tee admiral to observations by tetogtapto and c ni te w a ts to Wkliitotn- 
the river bank was also signaled. tog a stot^nanttog aad fftownU toMfluttog pWdiae, A 

The lights served to noti^ the Florentines of what Ot mmt hM But bean atead fion tee 

was on foot, and to great numbers tbey gathered on the Duma tor the estoUtohment and agalpteMit, ^UM 

Bungamo. Tbe houses along tbe river were teeming stations. In fto a a a cti on wiiit importtet iteliiMtedteB 

with population, even to their notn. Oarrtoges, aut«, Ptoos, the temmunant of Tetttoetok ha* But phbItoM a 

and trams carrie<I unceasingly tiieir passmgers to the large work (la ttUaaton)i oh the dHawta of IhMltete 

river and streams of pedestrians bad the aame goal. <ktoarla, acoonpantod by an atlaa TUa gtowa (dytelted 

Home went to Monte Beuario, where Ullvl had sta- trtattattoa tor moat of tiu govormiMlit Of ‘'3f<Maa|(» Aail tea 

tloned hlmseU. Accompanying Admiral Fomari wen whote of tha govaramontS te'Iteiitak Qpd 

iifflcers and engineers Invited by the Minister at War ItoouNUad, fcllitotodie ofttu Mtotototo 

to view the experiment. ttoal to AmarioaiM to aymter l to y totte ted totok 

"All at once,” according to tbe Corrtore, "the dark- ^ Btondtetog plaati ftom that NfflldB Into Hu Ufl dlt d 

ness was rent by a blinding flash, there was an eX- Stetaa) toto.toidtog the »0to IWNMtoto toltetil 

plosion with a shower of sparks and tiieae lighted a ** “ ' 

cloud of smoke that for a while hung over the rtvep,** 

In a quarter of an hour tbe second bomb was flred, offA 
after about an equal interval, the third. The 
bad been floating "ifflte tee current and here a dOtor 
ensued. When about twenty minutes had e)im**d tUO 
lieopie thought that the tost bomb bad escaped, but {ttter 
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for tMmtiiUt 
tf 'fi Qi i ^ jii ^ ii ri ii i nT ■ Ariimrt Atmuimmu com- 
M the iwrne* of 
t.iim**tothMhioheftoo Autrea.] 


AatmoAH ; 

I rood • <»M m i tipg artldfl to <m« of your recent 
<ttil*iir <5kwwiiB«»t'i now macblne for the 
Itouitli. and It occur* to me. to 
onMdeti^ tUd: MBMtotog abould be devlaed 
pa* t »WW» atuiBpa eotod be w cnmmed that 
tbb ataW” adMlw to the euvelopee to tbelr Jour- 

n«t1» fttiA' , * '7* " ' 

UwigiNily^ ClWat difleutty to thla regard. The 

mudttiW 4a, a» Hlfbt to ohametor that It doee not 
Wld, tad the aUghteat omir-mototantog of the stampe 
fleaiaa to tidto aU tiha atteldag gvaUttoa away. 

New toOi. W. W. Hallock. 


Hit iRtantor «f «lw Bkgrde Prop 

To tha:l9d|itor of tin Sonvnno AumoAir ; 

I wM to can your atteatton to the fact that the 
"Prot tof Bleydea*’ abowu to your laaue of June 18th, 
on pa ge 409* W«a patented \fg mom April Mb, ISBB. 
Fw aoaftrwatibn of thla pleaae refer to patent Na B87,- 
147» where ym wHl and deaeriptlon of tbla device, to 
what I tidito a oiMih non practical form than that 
•hows to your Uludratioo. 

1 clatoi to be the oldeat or longeat con^naoue enb- 
Dcrlber on your booka. My sobBcrlption began In 1860 
or 1807. and haa been eonttououa ever alnce for the 
HolCKTOnc AMiBioAir. I am quite aure, too, that 1 
began with the beginning of the fluppuMuifT, and aleo 
the Hoitotng edition. Jobiab-B. Oathbiobt. 

Leulevtlte, Ky. ’■ 

Hid INmnalt Egperimeiit 

To the Bdltor of the floiBHTinc AMaaicAit ; 

Being a reader of your uoaful and inatmctlve paper 
during a period of over fifty yeara, I alwaya noticed 
that you are Jnat. and Invariably give credit to whom 
credit la doe. Permit me, therefore, to mention and 
amend Mr. .Ildwatd SUllg'a letter from Vevey, Bwltaer- 
land, to ynur hut edition, that toe acootid “eucceaaful 
demonatratton of Foaenult’a experiment,” watching the 
wOTld revolve, waa made to 1854, at Oarlarube, (Sor- 
many, by W. Uaenlofar, profeaeor of pbyalca at the fti- 
moUB Polytechnic Inatltute, while 1 waa a atudeut there. 
The demonatradon waa made to a high church eloee to 
the protoasor’e lecture roome. The late beloved F. Red- 
teubachm; profeeaor of metoanical engineering, advlaed 
to the eonatroctlon of the wntoeraal joint from where 
the pendulun waa auapended to awing Independently of 
the carto’a motion. Roust KimeTUAN, 

Little Rock, Ark. Consulting Engineer. 


Sir Jumski Swan'g Etoetrk Inrondegoent Ljunp 

To the Bdltor of toe ScisimiTc Auuican : 

Allow me to eali your attention to the fact that some 
erroneous aUtemente were made to the article "The 
Death of dir Joseph fiwan,” which appeared In a 
recent iaane 

You state that Mwan’a "drat lamp had a carbon fila- 
ment-*' Such la not toe fact, however. His first lamps 
had small rode of carbon for burnera. 

The famous lawaulta on toe Incandescent lamp In 
England and toe United States were decided in favor of 
Edison, giving him priority over all others as the in- 
ventor of an tocandeeeent tfectrlc lamp having a ftta- 
tnmt of oaybon aa a bunme- 
Orange, N. J, Wiluam H, Mbadowoboft. 


AkamM Ffewte m the Rand. 

' JhtipntMpbttiv 

To the Bdltor et the SdwniTfio Ahiiioab : 

With ilftaraMte to an artote on a “Dumping Conveyor 
at the XMmeB Ijlpwe. Johamwaburg,” to your 
most tottotottot and hliMir yalhed toper , (VoL CX, 
No. HI, of litotoh aiet, I hag to draw your atten- 
tion to a ^toiiwat to hto aittele whkth reads as fol- 
lows; “ /. V • He ahaeinee firaats in the Rand 
dtoM^ doea away jaeger of handling moist 

•and, Whhh III alwapa ^pNaaBt to our own climate. 




touatoj, tod tom llitod tok ^ the Band (which - 
4to ttor, t 4, Itohdi. meaaa “Pldge” having 
' " ^ ' '''"it'iBtoto ito tod ham alwaya teem, 

" \ Ihe toto tofem ftoate up here— often 
r «im^ .Wtadg ato elouda ot red duet. 



'Ito todto; (Oomiaaaaat) 

tom: 
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“Proato are experienced In Johannesburg and at Brak- 
pan every winter, I believe, without exception. At the 
otieervatory wo have had one or two winters without 
frost, that la, because of its peculiar situation. Our 
absolute minimum in the shade was 2a.l degrees on July 
16th, 1906, and during last year the following are the 
minimum temperatures recorded from June to Septem- 
ber: 31.S degreee on June 8th, 1013; 31.2 degrees on 
July 16th. 1918: 27.6 degrees on August 14tb, 101.3; 30 
degreee on Septemlwr 4th, 1013, which will show you 
that frosta occurred to each of these four moiilhs, 

“R. T. A. iNMGa, Union Astroiwmer.” 

In concluaion, I may add that we bad about four 
Inches of snow here about five years ago, and about 
eleven yeara ago the fountain in Johannesburg, Jonbert 
Park, woo fntxon solid, lung Icicles hanging In the air 1 
M. I>. Wales IfJlerk of Court] 

Knigersdorp, Transvaal Provlnee, Union of South 
Africa. 


Mkinterproted Wirelem Signab 

To the Bdltor of the ScncNTiric Amebioan : 

I have noticed with much interest the several letters 
that you have published under the heading '‘Correspon- 
dence” with reference to the misinterpreted wireless sig- 
nals sent out by the steamship "HIberla” some time ago, 
and which, at the time, caused so much excitement in 
the newspapers. 

I quite agree with Mr. Wiley that the call “M B .S" 
might very easily be confused with "B O R,” esjieclally 
If one did not happen to bear the first letter or two 
after the attention signal. It seems to tie natural, and 
a falling inherent In all operatore, h> run the letters of 
a call together, and as the station chUimI Is always able 
to recognise Its own letters, no mutter how much they 
may l)e run together, this ordinarily makes no dif- 
ference. ' 

However, the point I wish to make now Is that I have 
aearched the ofliclal list of radlo-atatlons Issued by the 
International Radiotelegraph Bureau ot Berne, third 
edition, June, 1013, and all supplements that have l>een 
loaned up to the present time, and fall to find any ship 
with the call "M B S," so I wonder whether or not, 
after all, the misinterpreted signals have really been 
explained! H A. Fowleb. 

Kiuiaaa Olty, Mo. 

How VcMelfl Mty Communicate With Each 
Other in a For and at Night 

To the Bdltor of the Sctentivio Ambsicar . 

Like many others, my mind has dwelt on this fog 
problem at sea during the last few days I have l>een 
familiar with electrical inventions all my life, and It 
does soem to me possible to perfect n simple device b> 
which vessels at sea could lie made aware of tbelr prox- 
imity to each other. As I think It out, this device could 
be made to give almost exact information as to distance 
apart, and whelher ships are approaching or moving 
away from each other. 

I base my calculations on my attention to the Imprea- 
sions made by light and sound during thanderstorms I 
have often sat calculating the distance of the sPirra cen- 
ter, and meBNiirliig Its approach and Its passing, by the 
time distance between flash and thunder. A stoii-watcb 
started and stopped makes the calculations of distance 
quite accurate. In the case of the device I have In 
mind, I would make the wireless dot or dash take the 
place of the lightning flasli. While the lightning flash 
could not be seen through a fog, the wireless and sound 
waves would not be affected. 

Ruppose a whistle, fog horn, or gun so connected with 
the wireless oisrator's instrument that the touching of 
his key would release at exactly the same Instant the 
spark fur the wireless instrument and the sound of 
whistle, horn, or gun. The operator on the other ship 
would receive the wireless instantly, Just as I received 
the lightning flash, while the sound would follow at the 
comparatively slow rate of alaiut 1,100 feet ]ier st>eond, 
as the sound of thumier. For every sp<*ond l>ctwwn the 
receipt of the wlreleas spark and the receipt of the 
sound the oiierator would know that there was 1,100 
feet of apace between the vessels. A signal of this kind 
sent out once every ten seconds would cover a radius of 
nearly two miles. The velocity of the wind would make 
a differenoe not dilBcult to calculate. 

To give exact Information na to approach or separa- 
tion of veaaela, the following device could be used. De- 
vise an Instrument to be worked like a stock-ticker with 
travelinc ribbon. Arrange that this ribbon ahall travel 
at, aay, tba rate of one Inch pec second. Each Inch 
would represent l;l(X) feet of sound travel The ribbon 
could be scaled off to represent shorter distances It 
neceasgry. Thim arrange a series of dots or dashes to 
represent on this -rlMion the receipt of the wlreleas 
waves and sound waves. As vessels approach each 
other, or aa veoaeis approach wireless land atattons, the 
dots and ditoM teould Indicate the fact by crowding up 
tofatoee on toe rthhou. Bor toatanoo, If the signals were 
first reosttod at n dlotano* ot two miles, the dots or 
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dashes would be about ten Inches ajiert on the rll»b<»: 
when a mile apart this distance would bo represented 
by a apace of five Inches between dots or dasbOH, and so 
on. As vessels move away from each other, or from a 
wireless station on shore, the dots and dashes would 
thin out «»n the ribbon If the vessels were moving to 
the same direction, alongside, the dots and dashes would 
remain an equal distance apart If such an instrument 
could not be operated by the wireless or sound waves, 
the wireless operator could eiisll> manipulate It through 
his own sense of hearing. 1 l)ellevG that the nw of this 
method would enable a vessel In distress to gtilde u res- 
cuing vessel alongside, no matter how black the nlgbt or 
thick the fog. 

Any navigator could send a signal of this character 
without special apparatus other than the wireless For 
Instance, the captain could Instruct his wireless oper- 
ator to send a signal the Instant the whistle begins to 
blow I'he operator on the other ship could report liack 
the time interval Itetween the receipt of the wireless 
and receipt of the whistle, which would give the dis- 
tance separating the ships exactly The distance could 
be calculated as so mnny seconds and fractions of sec- 
onds, esch second lading equivalent to 1,100 feet. 

I have talked with a number of people on Ibis sub- 
ject, and the prevailing opinion seems to be that my 
Idea Is practicable, and can lie worked out If you 
think this scheme would slimulato other minds to ac- 
tion in solving the fog problem. I have no objection to 
jour publishing It. It would be far itettcr to have hun- 
dreds of minds working on this problem than jierliaps 
only a few, .1, B West. 

Syracuse, N. Y. 

The Pioneer Steamship in European Waters 

Tq toe Editor of the .^riERTiKte AMrstcAN 

It) your Interesting article, ‘ Thp New I'unnrder Atpil- 
tanlH." in the June 0th issue of the Scientikic Aubbi- 
CAN, 1 notlcetl you mention "the launch of the pioneer 
steamshli) in European waters — Bell's '('omel.' which 
was launched In 1812’' 

On a table in the Merchants' Exchange. In San Fran- 
cisco, there reposes In a glass case a worm-eaten frag- 
ment of oak, heating a legend stating, In effect, that It 
is a relic of the ''Charlotte IHindas.'' a steumlioal l)iillt 
at Orangemouth, Scotland, and launched in ISO] by 
William Symington. She wos n sternwheel lioat, altout 
fifty-seven feet long, tho wheel being Inclisied In a case 
at the stern, and was employed In towing barges on Ihe 
Forth and Clyde Canal Her speed was alsnit eight 
miles per hour She antedated Bell's ''Comet" by eleven 
years and Fulton's boat by six years. The "Charlotte 
linndas" was a distinct success, but owing to certain 
hostile ''Interests” — there stH-ra to have been "Interesta" 
even in those days — she was withdrawn from active 
service 

It Is one of the fallacies of history that Fulton was 
Ihe i>loncor In steamboat construction. He waa present 
at the trial trip of tho “Cluirlotte Dundas" In 1801, and 
did not launch the ‘‘Clermont” until 1807. In fact, some 
of Ihe material of which the “Clermont" was built waa 
ahIpiHHl to Fulton from the aame yartl where the "Char- 
lotte Dundas” had l)een built six years previously. 

A steamboat waa launcheil on the Delaware bv John 
Fitch, In 1787, I believe, but did not prove a aucceas. 
To whom l>e1ong8 the honor of flrat conceiving the ides 
of a vi^sael proj)elled by ateam la dltflcnlt to aay l*ei)ln, 
a Frenchman, la said to have experimented with one on 
the Heine some time in the seventeenth century, but 
there Is little doubt that William Symington was the 
actual pioneer In jiractlcal ateamhont conatructlou Re- 
corded facta will, I am sure, verify these atatemenfa. 

San Francisco, Cal. A. E. Acki.om 

(Although Fulton in America, and Bell in Great 
Britain were the first to inaugurate a successful laia- 
aenger-carrylng service In their respective countries, 
Symington, with his "Charlotte Dnndus," built the first 
successful steam tug. and this na early as 1801. Fur- 
thermore. had Symington received the necessary back- 
ing, we have no doubt he would have l)eeu the first to 
build and operate a successful psssenger steamship. That 
he was a skilled and qualified engliieor Is shown In the 
excellent design of his tow-boat This vessel and other 
pioneer Imats, such ns that of Fitch, were Illustrated 
and described In our Hudson-Fulton Issue of Reptember 
25th. IOOO.—Emtoe.] 

What Power Does It Take to Stop an 
Automobile? 

To the Editor of the Scientific American • 

rieaae state In some intelligible figures what It will 
take. In weight or (jower, to stop an aiitouiohlle weigh- 
ing 8,500 iHiuods, traveling 20 miles an hour, within 30 
toet. X. Y. E. 

New York 

[.Simple as the problem propounded by our corre- 
spondent la, it Is curious how many different aolntlons 
are given by persons who are presumably familiar with 
the principles of pbyalca. We ahall tie glad, to hear 
from our readera on tbs problem. — E oitob.] 




An Underwater Siren to Prevent Collisions at Sea 


Prof. R. A. Fessenden’s Latest Invention 
By J*. Harvey Middleton 

B UKORK (IcMorlliiiiK H«> oHPlIlatDr Invpiiletl li> I’nif 
it A. F(<sf«'iult*n. wliU'li litihi mB(i(‘ It ihiwhIIjIo, for tin- 
tii'Kt ftiup ill till* liUtor) of imvlBatlon, for movluK sbliis 
to pominnnicutt* «^lth oucli othor In thv dciiHCHt foKH with 
iilmolnte porta liity. and to olitaln an <<ctio from an Ice- 
hers. It iH iiepeHNary to recall briefly the hlatory of the 
Kubmarliie la*II, which Arat made It jaiMslble for hIiIiim to 
receive aouuda throuKh the water, though not lo aeiid 
them. JiilcH Verne In hla "Twenty Thouaund [.oagueN 
I'lidcr the Sen” mnkeH ttapt Nemo of the "Nautllna” 
dwell uixiD the NUperiority of aiibmurlne tranamlaalon, 
and there have lieeii many atteinpta to utlUae the prlu- 
plple; the nutlvew of (’cylou over a hundred yeara 
ago uaed to Hlgnai each other when at aea by aubmerg- 
lug an earthen “chatty,” which, when struck, produced 
a shnrji, )H>rciiNi<lve clink that could lie heard by placing 
the ear ugainat the bottom of a boat miles away After 
INTHlstent and long-contliiued extierlmoiit In the utiliza- 
tion of Imiiroved electrical luicrophnnlc and telephonic 
iipparatUM, the Urat HUbmiirlno bell was Inatalled at Kgg 
U«a‘k, on the MasHUPtinsi'ttH coast. In lIKll, and thrw> 
yeai'N later the tlrsl r(<celvliig apparatus was fitted uihiii 
an ocean-going steamer. Now there are 148 Im>II sta- 
tions In the world, iiud 1.220 war and mercantile vessels 
liHM- apparntiiH for receiving the sound from these Ih>IIs, 
this iippanitiis Consisting of (1) tin Indicator tsix coii- 
liiliilng switches for conucctlng alternately the micro- 
phones of the system with the telephone receivers, (2) 
dry tiiitterles foi supplying electric current for the tele- 
phones, Cl) microphones for transmitting the bell 
sounds to the telephone, and (4 1 tanks to contain water 
In whicli the mlerophoiies are Immerst'd, 

Tile man who des<>rves lUe highest credit for the idea 
of Installing a mlerophone fur transmitting sound In a 
tank on Imard ship Is the late Arthur .T. Miiiidy Real- 
izing that sound travels through water at 4,700 feet tier 
HCPond, against l.OfKi feel through glr, attd that sulimo- 
rliie signals are not subject to InMMerenees such as fre- 
giiently occur with atmospheiic sound signals, Miindy 
conceived the idea of building a tank on tmurd ship lu 
each a way that the hull would form one end of the 
tank, which was filled with sea water, the side of the 
ship ottering no impediment txi the itassage of sound 
through the water. 

Rut tlie protileui which sflll rcmalued. and has only 
non |>een ai^ed, was to devise an apimrntus that would 


send out (Hiwerful signals from a moving ship, and of 
a selective receiving apiwratus which would make It 
Iiossible for the ships of a fleet or merchant vessels to 
signal each other without Interference. You see, the 
existing submarine bell only made It possible for a mov- 
ing ship to hear the sounds made by a atatlonary bell 
or a stationary ship. The one thing which all ships 
have lacked has iteeii a means of maldug a noise lu the 
water, while In mutiou, which other veasels could bear, 
and by which they could locate each other, Irreapectlve 
of weather coiidltioitK 

There have lieen many attempts In the past five years 
to Invent something which would create a powerful 
enough sound In a tank on board ship to penetrate 
through water at considerable distances. Prof. K. A. 
Fessenden has now perfected an oscUlator which can be 
ottached to the Inside hull of a ship below the water- 
line, and which produces a snstabied note of any de- 
sired iitlcb. It Is coutrolled electrically, and by ming 
an ordinary tetegratihic key, messages can be sent by 
the Morse aUdiabet. Moving vessels can now' communi- 
cate with each other and exchange signals under water 
at eoiisldpraltle distances in the fhickeat toga, as well as 
retvlve signals made by bells on buoya, llghtsblits, or 
stiirm at sea It will do In tog What light does in dear 
weal her— tell a ship where the danger la, in ample time 
to avoid It. 

Patents have been applied for and granted lu several 
eouiitries. The following description of the apparatus 
Is taken from tbe French patent: 

lofPtotFewL 

H oscillator serves to produce, uHllw, 
transmit, or receive compressive waves, such aa are 
employed In the transmlaalon of submarine signals. 

Fig. 1 Is a sectional view at an eiectrodynamlc oacll* 
lator tmllt according to Prot Fessenden's plans, and 
intended to act either as a motor or as a ge&erhtor. 
Fig. 2 Is a diagram of a tele^ue receiver In WbMi the 
principle of tbe invention la embodied, but tbe Held of 
which Is produced by a permanent magnet Fig. a if . a 
diagram showing the mode of energbi^ the osrtllaCtls* 
conductor by means of a gas engine,- Fig. 4 is a d(B- 
gram showing the invention applied to tbe transmUnto 
and the reception of submarine sigBals. 

In Fig. 1 the osciUatlng condttetor 40 la shown in the 
form of a copper cylinder, and 4fi is the luagnetiitliig 


coll of HU electromagnet having lairtb and wrath poles, 
4.'< and 44. The (-viitral (srre Is iudlcaitetl by 41, Fhpt. -M 
and 47 Imlteate the two wlndlags ot the ntsdoimry Utdl, 
constituting one of the elements of tMi transbilntmr (et 
which the oBcillatlng cylinder 40 eonatttiitss the ntbsr) 
and connected with an external etreoU. 

Tbe magnetic flnx passes from tbe pole 43, tbwngb 
the cylinder 40 to tbe upper half trf the Urmathre Ur eon 
41, thence from tbe lower half of the eon to tho pole 44, 
and by way of the external ring, back to the iMde 48. 
That part of the cylinder 40 which « 
two windings 46, 47, Is vertlenlly g 
formed to attain high realstonM. The eoll 46, 47 tfl 
preferably wound on the core 41, altoongb it Wight be 
placed within the poles 43, 44. The itnper Hbd lower 
windings of this ooU run in opposito dWeettons, wo ilWt 
the current Induced in the cylinder 40 w«)r ^ wkW tbet 
tbe focoe exeretaed on the uppsr and tower itwrto of tbe 
crUndwr will be of the seme wtgn. Stmee, Ibc eglMtt 
40 can always be ent Into two halves, iwd tbe 
46, 47, can be gtven the seme slgni tbh two ibntvefl at 
the cylinder then move to oppoWto Wgoa. to tlwt nfb 
unbalanced inertia effects wlU be prodnoed. 

The core 41 and the polee 48 and 44 are pseteniMiy 
grooved vertically, to order to avoid eddy onriwito Vkg 
plates 48 and 40 serve to hold toe pole pteeei of dtWi 
electnmiag^ and the coro together. .me>0to 41iii 
provided ndtb an wranW 48. 

When an alternating enrreni bavtog a iif 

1 , 000 , tor example, to paassd'tonragb toe'aMPi^s^ 
the cyuuder 40 acts as a towlfMnwttsid 4# 

wfatah to Indnead tbe same ntwiher of antpdfit*# ’ 

to toe coll. Because of the gap, wMcb toa# 1 
lloca per winare eanttWeter, the WitMat I 
loweted With greet toree^ toe path, being. 4) 
length. IftheaMeofwaMp ertoen^jif jA 
ptoton wtoe dx«d to toe eAttoHMidf r" 
toot 'Wovtd'lMi torown toto tottowUi' ' 

fim 1^, to 'toto 
over aH etoer altaniatto« a 
of sbortratoetottoftow tfitoi 
raeetton on Ota' ggUg .gp,. 
todactanee, to#, a^ ' . 

ipetal At a 
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(NNwIble onl> iHK'miw of the powerful connecthiii »»e- 
tween the two elemeiilh of the tronaformer. Tlie time 
COiiMtuiil In ver> Mintill. becauHO of the feeble aelMildue- 
tluu of the oaclllalor, due to ttu- mutual ueutroltzlu* 
action of the iiriniary and the aecondary. 

In I'lK. i! another e<inHtriictlon Is shown, adapted for 
t«le])hune use. The dhiphramn of the telephone Is Indi- 
cated by 00: 01 Is the cylinder or osclIlatlnK tube, 
la a pt-ruiHiient inaKtiet, one of the iM)les of which con- 
stitutes the core 02, and the other pole 03 Is of a cir- 
cular form and Incloses the stationary c<ill 04. In this 
case onl.t a slnitle ifap Is employed, since the niuKuetlc 
lines jwss lHdwe«»n the pole or eentriil core and the ex- 
terior concentric annular iiole When the «'nrronts com- 
ing from a microphone ikihh through the coll (M, the 
tulie 61 vlliratpB, and the diaphragm (10 to which It is 
llxed reproduces the sound 

rig. S Is a diagram of the osclllnlor In the form of 
an alternating-current generator, two connected oscil- 
lators Itelng enorgl7,ed hy two pistons 71, acting In oppo- 
site directions In the cylinders 70. and each |ils|on lading 
ConnoctMl with an oscillating cylinder 40, When a cer- 
tain uumlter of these units is employed, they can ls> 
connected In purttllel, atid the synchronization Is such 
tlmt neither a crankshaft mir a lly wheel Is necessary: 
control Is effecttsl simply by regulating the Igtiithui. In 
adopting this novel constmclloti an obstacle Is over- 
come. which prevents the employment of oscillating 
dytiainoa, that Is to say, the carrying along of the lines 
of force with the movement of the ('ondnetor This Is 
true to such a degn-e that the telepliotie receiver shown 
(Fig. 2) Is much more setisltlve to (spial movements 
tlian any carbon microphone. The ahsence of this carry- 
ing along of magnetic lines and of inductance and 
hysteresis adapt It splendidly for sytitotilzatlon. .Such 
microphones can l)e l•ontlecte(l In setles or In parallel, 
wlilch caiiuol la‘ done with carlsm nilcrophottes. because 
of the dlfTei'cnce In phase 

Hg 4 shows the uppllcntlon of the oscillator for snli- 
morlue slgnalliig. The uppariituH is mounted dins'lly 
mi the plating 11 of a ship If preferred, a diaphragm 
may he Inwirled In an ots-nlng made Iti the side of the 
ship, or the dlaiihragni may la- Hxetl to the side of the 
ship, within the hold, the spitee hetueen the diaphragm 
ond the side of the ship lM>lng tilled with water or wltli 
Home other Ihiiiid, such as oil, whioh enn he put utider 
pressure. Instead of a lliptld, a compressed gas can Is? 
employed, such as nir or carhoti dioxide This dla- 
Iihragm 3fi Is shown Mxeil to the Inner side of the plat- 
ing 11 of the s)ii|i: .'1(1 Is the (luid, and .17 a ruhlwr guard 
ring. The dhiphrugm can tie so eonstrueted tliat, when 
It is fouchtnl. It will vlhrute for some time The aptM- 
ratiia 12, nioitiiled oti the tilatitig of the ship, is similar 
to tlmt shown in Klg, 1. WIitMi the switch l.'l la thrown 
and tin* key 10 is d<‘pressed or moied to the right, the 
current from the alternator, or from the source of in- 
termittent current 1(1, passes Into the aiusiratus 12, and 
causes (he cylinder 40 (fig 1) to vibrate powerfully. 
The cylinder being llxed to the plating 11 of the ship, 
dlriHitly or indlri-cily, us when It is mounted on the dia- 
phragm (111, or secured to a rod or a spring, produces In 
the water, outside of Ihe ship, coinprt'sslvo waves simi- 
lar to acoustic waves In the air. which ore transmitted 
and nveUed at the receiving stullon The wares thus 
transmllletl may la* of any desired frisinoncy, from five 
to several thousand per seciPiid In piacllce, the fre- 
UUency Is preferably rtetermlmal by the frequency of the 
Hoiiiaa* 15 The key JO may tie employed for signaling, 
as III the case of ordinary telegraphy When the ewttch 
13 is ruiseil. the npininitus 12 is placed In elrcult with 
the battery 3H and tlie regulator 14, which may be a 
<* 01*11011 telephone transmitter In wldeh strong currents 
iir*» used, or a fransmltter ond rehiv 
Telephonic coninuiulcatlon through w'litcr Is efTected 
liy s|a*HklMg into (he tninsnililcr H When the switch 
13 Is lowered and the swlloi 17 Is iiilsed. and when the 
hey 10 Is raised (iimved In Ihe left I, the aiiparatus 12 
Is Conne<*ted with the iceeliing rlieiill lit this isisl- 
tlmi. when Ihe ennipresshe iinev eotidiig from soim* 

other iiin iirnleeted iigiilnsi the side 11 of (he 

ahU». Iliey imne tlie Iil.iting eiirnlng with them the eyt- 
llider 40. and tlie iiKoeiiienl nl tills eyllnder generates 
in tlm colls 40 and 17 ( I'lg 1 i eurrents whliii actuate 
the receivers 27 and 2s 'I'he (inieiit entering at the 
rindlt side <if the switeh 17 and of the switch 21 passes 
througL the receives 27 and 2h, which are In H<*rles, 
and returns through the eonduelor :i:: lnsi<*nd of 
•WltelUM, one may use the ordinary telephone circuit of 
land Hues. 

Some Remarkable Tests. 

The first testa of this osellhilor were imide «n the 
Imttleehlp ‘Tielawaw*" lii March, ItiKl, inter tests is'lng 
<!ari1ed oot on the lluUed States aulimiuin<*s "H-y niui 
"Iha." The sound Is produced In the oscillator by the 
VihratloB of the diaphragm, this motion lielng given by 
eleOtrical tmpulsee Induced lii a copiicr cylinder inside 
the casing, which bangs free tu au electromagnet. Tin* 
hoeomiMnying diagram ahows the principle clearly. The 
motion, only l/iooth of an Inch In length, Is given at 
the rate til'fiOO pnr second, making a musical note. The 
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recMvIng oeclllntor la preclaely Uke the sendUlf one, <lla 
action being merely reversed, and the diaphragm ' 
Ing the telephonic apparatus within as It receives vibra- 
tions from the water. In regular service the oscillator 
will either be attached to the side of a tank on board, 
filled with sea water, the aide of the ship forming One 
end of the tank, or else it will be set In the Side of the 
ship as a diaphragm, that is to say, a hole will bs cut 
In the side of the ship as large as the oscillator, and 
the latter will be set right Into the hole. 

On June 8rd a test was made in sending messages 
from the collier “Devereaux," off Cape Cod, to the 
“Neponset” tug, lylug off Boston Lightship, with Prof. 
Fessenden on layard the latter. The “Neponset" was 
equipped with a receiving oscillator, hung overboard 
from a davit. About » 80 P. M. the unmistakable note 
of the oscillator on the “rievoraaux" was heard, carried 
under water all the way across Massachusetts Bay, her 
distance being approximately determined by the volume 
of sound received. The Morse dot-and-dash sounds 
could be heard perfectly In the forecastle of the tug, 
lieneath the wator-llne. even without the aid of the re- 
ceiver at the ear. The steamer "King Philip," nearby, 
with II fishing party on boaril. came over to the light- 
ship, her captain much myMified, because hts men In 
the forecastle reimrted hearing dots and dashes coming 
from an unknown quarter. 

Earlier on the same day an even more surprising 
demonstration had been carried out with two tugs teth- 
ered In tandem fashion to the Boston lightship, oom- 
niiiiilcatlon having been established by the sound of the 
human voice transmitted under water — the first success- 
ful experlmeut of wireless submarine talking. The dis- 
tance. of course, was very short, but Prot Fessenden 
has high hoia-s of its further development. 

(In June 10th the writer met Prof. Fessenden In Bos- 
ton. and witnessed a demonstration with an oscillator 
attached to the end of an oblong Iron tank filled with 
water, there lielng an otieii space of about eight Inches 
between the oscillator and the tank, a wire running 
from the oscillator to a Morse telegraph key on a table. 
The professor tapped out a message on the key, and the 
vibrations communicated to the tank were so powerful 
that the water sprayed up from Ihe four sides like a 
miniature fountain, the note prudiw*ed being almost 
deafening In the small room. Then the professor shut 
blmsolf up In a small offlee at the far end of the work- 
shops, and placed a Melba record on a talking machine, 
the writer remaining In the room with the osclllstor. 
Immediately the stratus of ‘Tai Hercnata" ascended ap- 
parently from the center of the tank, and when the ear 
was placed on the Iron side of the tank, the voice came 
clear and distinct, apparently through the metal As a 
filial exrierlment, Prof. Fessenden asked the writer to 
go into the room at the end of the shop, close the door, 
aud listen at a telephone receiver hung <« the wall 
while he stood In front of the oscillator and delivered a 
short sjieech. In this case, too, the voice was clear, 
though seeming to come from a long distance. 

Prof. Fessenden declares that the oscillator's note has 
already been beard thirty-one miles through the water, 
and Its note cannot be mistaken tor the sound made by 
any screws, machinery, or bell. 

Disasters That OouU Have Been or Were 
Averted by the Submarine Signal 

The United Fruit Company's steamer "Turrlelba” 
went ashore off the New Jersey coast within a mite of 
a large gas buoy which could not be seen In the snow- 
storm That ship had submarine signal receiving appa- 
ratus, hut the (ioverniwmt bad fulled to equip the buoy 
with a boll. The "Uranium,” wrecked near Halifax, 
passed within two and one half miles of the submarine 
liell at Cliebucto Head. She was not equipped with 
receiving apparatus. The posseugers, In both cases, had 
II narrow escape from dr<»wnlng. The steamer "Rose- 
criiDs," mlstektng in the fog the North Head Light for 
the Columbia Klver Lightship, was wrecked at PeacoOk 
Spit The lightship was equliHied with a bell, but the 
steamer was not equipped with receiving apparatna 
Thirty-two jMsiple were drowned, and the survlviHw suf- 
f(*red untold hardships. These wrecks were all unnec- 
essary. Had the Oov<>rnnient In the one case and the 
stennishlp companies In the other performed their ob- 
vious duty, no wreck would have occurred. 

Nowadays each submartne In the United Htates Navy 
carries isith bell and receiving apparatus. In a tMt at 
Newport, when the submarine "tJetopus” was running 
under water, a lug crossed Its course, paying ont tow- 
line, w hich lay directly In the path of the submarine. 

It was only a matter of momenta before she would bant 
been wrecked by the hawser, when her tender rigHiM, 
her to come to the surface. She Instantly obeyed, and 
escaiied almost (swtain dcatnictiod. The Fre^ 
marine "Plnvtose," while maneuvering outside tOMala- 
TlnrlMw. arose to the snrface directly in front of a or^ 
chaiitiel steamer, and was sunk with all her crew of 
twenty-seven. Had she been equipped with a sulmuiriiw 
signal, She would have beard the approaching stauiinW 
In time to avoid a collldlon. 







wnttr ^Mdbr 'riui h# 

Kdins olf Mv«nl riiflHit . 
are.wltboiiit 'tedelriag 
the oaritlbitor IS fo ' 

patw throttfib the hull «f 
can be rea^ bea<d;in tbe atti" 

The FbfififiridMi ' ' 

After the 'Titanic'’ dSK^ti tba 
don Oonferanoe, the Intemhtlonal to <MliMiiWi^;ai|fi 
lee Patrd «ervlee wan 
revunne cottere ‘Seneca” and 


raliave eairii other as patrol vanaaie b , . 

and field Ice neareat to tbe teaiiaariaB^ ' 

Pro! Fessenden and B. Futten Mtlt^^ the 
“Iftanl” on her firet crulae (ApW 4^ 

and the following extrant Mpm* 

of her Captain, Commandant X H. 
tntes lost how tbe oeeUtator mlglit have pMetotod the 
“Titanic" dbrnater : 

"We stopped near a large ban, aod by ji^ifiiirfin^ 
and sextant emapnted it to b» «Mi fiek bWfi iM ISO 
feet high. Although we bad gotten iritbln iW Of 
the perpendicular face of tto berg dad ^iMd no 
echo from the steam wbisUe, Frod Feaonlidlla oMitaed 
■atlsfaetory xeeulte with the eubanriiw alfOtrie eoril- 
lator placed 10 feet belpW oprfkee, g«tl!iM tUetiliet 
echoes from tbe berg at various (Uetancea, fro«B |BM half 
mile to two and one half miles. Tbege eeboee Wfid not 
only heard througb the reoelvere Of fhe oeoUlatOr ^ tb« 
wlreteM room, but were plainly beard by the affieere to 
the wardroom and engliie-room atocerooin -bgtow tbe 
water-line. Tbe distance of the ohlp, on riWwn by the 
echoes with stop-watch, currcsiionded wltb the distance 
of the ship as determined by rabge dnder. ... On the 
morning of April 27th, iiiicfiiured to 87 Cathonul Of water. 
Prof. Fessehden t<s>k ad vantage of the emootb sea to 
farther experiment with bis oscQIator to detennlidng 
by echo the depth of water, the eenglt jghdgg-gg. f a ttoi fia i 
which seemed to me very close. « . J 


An AcaNidjn 




A t the recent Oonverearioiie i^f the Itoyid'. ^a g l lgter^An 
aerodynamic batance was eabtidteA j wWgad tor 
the ckpertmental iuveetlgatlan df tbi *111^1^ Wt (Mtev 
plann. The main part of ths holantodlN^^ df^tbree 
arms mutnally at right aqglan, aadk OltoiNmi 
balanced. Theee arma meet to » gtoMi At ii^ d^ateei 
oentM is fixed, and the weight i(d''tot<jWkUtoto,«alnB 
on this point Tbe veritoal^atin' gaapgli;!### itto 
under side of a wind Cbattiiel and miggO|ito 
under test Tbe hortoobta) arm See aWkigid iW^ 
Uvely parallel and at right anglee to the wtod dliwfiton. 
The arrangements allow of tbe tteamtonitok d the 
forces on the model along three fixed retogidlac ades, 
and also of the three mcmente atsmt these anee fee any 
angle of incidence of tbe wind <m the model. The to- 
strument Is made to the designs of the ataff, ef the 
NaHonal Physical Tmboratery, and was exUbitol % the 
courtesy of tbe directors of tbe Aenmafittoll Xtegart- 
ment of the MaMeehusetts Instltnto of Ttonetogr. for 
whom the Instrnment has been oonatruettMl 

Thfi Comni S«n>lgiMait 

I N this week's tssne of our SttmAWggtrWb, 8008. »tr 
I William Wlllcodu of Calra Xgypt, Atowa bmoM torn 
Biident Egyptian praettee, Wtdeh be eaUmdta* igl a ntest 
interesting article, "Bow the Ancleato WimM Bato 090- 
trolled tbe liJmhMl|>til.’’---F. JO. Wanlbaw gtm direeltona 
for building a novel yacht.— Atexygdar ttUmmi dls- 
cuisee tbe advantages of the metrip agstenv-tn sJi 
article on safoty at sea, aome of the aigteito wtoch fig 
nred to the ttedmony at toe togwol en to* ‘IlktoeeB 
of Ireland” dleanter are doseribM' and iitnatetatod^-ln 
an article on metallic CoUrids and their bactericidal 
properties Henry Orookes nMkea ■mae-toteresitog eew- 
iwrisons regarding the obte of microbes Aina of eotod 
partlclee.— In a valwhie paper, entitled "NeA Idgbt « 
the Btn»;t^n»e of Mattsf.” Arthur H. Ongwimli givea . 
account of tooent resoarcbm, In wbfito wra aagg 
to dleolose toe arrangement of atouu ai4M||ii^ to 
cryatahL^Klchard W. Alien writw, on attMiP-iWiigtot 
maehlneiT *»*d for the dnttonge of toe F “ ' * 

Ilmt ia<tra«te ArriMntus took flpr toe eu 
cent ’Tyodnli leetonie ^The idantUr ef I 
Blotocaallciil Lawn” A 'ipgiltototo -Ue b 
to tola ioa^ 
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S£MFlCi<^i{MCAN 

' Manufacture and Fitting of Piston Rings 

i JilOW the JE^ciency ot a Motorcar is Dependent Upon Gas-tipht Ring-joints 


«c dik IpMUm motor »n tim aontrlM 
fotruttce to and exit from each 
i^dln «^wiB tbat the mixture follows its 
pmpot Um. the piston lings are 
tito fritQe fnieuto that eonfine the gases within 


wtiU bean termed “power dams.” If 
the diqp li4i|, io that a poctten of the Inflammable 
gaeae ar iliM '^jcee of the expansion due to the explo- 
stoh MnlM pttiw be wasted. The proper fit of 
the iftolk thMcWdMi, beeomee a matter of dollars and 
eeata to ttte owsar, !h>r a htsa of power means a waste 
ofgtM^ 

Inpmiaiieh as the piston moves in the cylinder, the 
ana teullBet tw a tll^t lit in the other. It is a dlfflcuU 
mattW to ahtaln a frsedom of motion and a gas-tight 
jotU ^ toe atma ttma. and the high temperatures found 
in toft cvtladara of an internal combnstton motor com- 
pUeata wattera somewhat Allowance must be made for 
the nneinal expansion of the nncooled piston head and 
the wAtor-Jatowted cylinder walla, and therefore a clear- 
Miee one or teto thousandths of an inch most be 
allowed. Tttricnifloant as this space may seem. It is 
nevartbaleas sofllelant to allow tb« escape of nearly all 
of Cte mixture at eabh oompresslon stroke, and there- 
fore some means most be provided to foroT a gas-tight 
Joint 

This is the function of the piston ring, and whether 
it—togather adtb its two or three companions in each 
cylinder— pwforiBt its work 111 or well depends niMii 
many features of material, copatmetlou, applleatlou. 


By H. S. Whiting 

and fitting. Evidently a more or less elastic packing 
must be used, to allow for the slight expansion and 
contraction of the cylinder walls, caused by the varia- 
tions In temperatures. A fibrous material would pos- 
sess neither the strength nor the heat-resisting qualities 
ueceaaary to retain the powerful hot gasea within their 
couflnea, and therefore metal rings are used exclusively 
It might seem that a high-grade steel of the same kind 
as that of which springs are made would answer these 
requirements, but while such a material would possess 
the proper elasticity. Its extreme hardness would soon 
wear the Iron cylinder walla, regardless of the amount 
of lubrication that might be applied. It has therefore 
been determined that the same fine, gray, cast Iron of 
which the cylinders ere made forms the l>est all-around 
material for piston rings, although siieclal alloys have 
been used, with varying degrees of success, it Is the 
practice of some manufacturers who make a Bi>eelalty 
of plstou lings to employ a quality of gray Iron some- 
what aofter than that from which the cylinders are 
eaat. In order to make certain that whatever wear oc- 
curs will be on the enslly-replace*! rings rather than on 
the more expensive cylinder casting. 

Not only must the piston rings be elastic, in order to 
conform to the slse of the i^llnder bore, and press 
tightly against the walls at all points, but they must l>e 
snfliclently flexible, so that they may be forced on over 
the piston when they are to be placed in their grooves 
This means that the inside of each ring is expanded to 
the normal diameter of the outside, and it Is under 
these conditions that a ring Is moat liable to break, duo 


to the strain Induced at a point directly opposite the 
Joint Consequently the greatest care must lie taken 
when removing or applying a ring to make certain thai 
It Is not expanded lieyond the also necessary to enable 
II. to lie slipped on over the piston. 

Inasmuch as the ring must be flexible, so that It may 
contract or expand. It cannot be a continuous ring, or 
circle. This split, or Joint, Is really one of the most 
Important parts of the piston ring, for upon Its forma- 
tion and fitting depend the gas-tight quallttes. The 
simplest form of split is tlie straight, diagonal cut. But 
this is not as efflclent as the joint formed by a rectangle 
cut from diagonally opposite corners of a straight slot, 
thus forming overlapping tongues. The adjoining ver- 
tical surfaces of this Joint cannot always be to coutact 
with each other, aa It is the movement of these points 
that allows for the necessary contraction and extension 
of the ring. The overlapping horizontal surfaces, how- 
ever, can be finished to a comparatively tight fit 

As the greatest danger of leakage In a well-fitting 
plstou ring lies at the joint, the toree rings of a piston 
are generally so placed that alternate joints lie diamet- 
rically opp<islt«‘ each other. Thus, gas escaping beyond 
the Joint of the first ring is prevented from passing 
directly by the piston, but iniisl lie deflected several 
times In order to reach all of the joints. In order to 
keep tile respective rings in their iiroper iKisitious, pins 
are oftentimes inserted in the grisives, to serve as a 
stop for the ends of the Joint. But it is not often that 
all of the rings — eien though uniiltiiied— would work 
(OosolsdeS un pauc 17 .) 





The Heavens in July 

Are Comets Visitors, or Do They Belongr to the Sdw Fmmiyl 


Ilf t 


■ post 


A M0N(; till- iislroiiomlfal imhUciitli 

iiKMilli one Ilf tlU‘ iiioHt infi>r«nitliiK couiph 

amt iloiila %vUU tlio iinii-U-iU«<'UM.n<d iiuch- 
llori Ilf the iiriKiii of ('i)Uii'tH. 

lOviT NiiiiT II WIIH fiiiiiiil (lint MiiiHl cuuiptN raovp 111 
nearlj imniliiillr urhlts, mid uiiial htivo rnme from a 
dlMliimv miiiiv lliiifK Kn-iHi-i Hiuii Hint of Hit ramotOBt 
l.lmiPl n1 llii- -olnr sjHlnii, il Ima l«>fii a himmUoU 
ivlu-iliiT ilii'v ii'iilh lll■lllll« III "iir HjHifm at all, or aro 
i'IhIIiiI'n fiiiin IIMII'I sillier '1 'IiIn is mil ail MlN.V (lUOHtlOll 
III Iiiisaei iiiid llie ilelllille iisHertliiii whll'll ITof .Strttm- 
areii is iiiia iilile III make, in Mm iimuioir Juat meu- 
tliiiii'd Inis iiiih been made iHisHlWe iiy aklllwl inathp- 
Miatieal iiii.ilisis and laliorliiUN coniiiutatloim , but the 
lii-lrieliiles nn wlileli IiIh work ban lieen done are almple 
eiiein;li III e\|ilaln here 

All Stndenis of iiHlriiniiiuj know that the orbit of a 
enuiel (or of anj oilier liiidv moving freely under the 
finee ol Hie Siin a Ktaillalliiiu may be an elll|im!, a 
Iiinaliiila, or a hyiierbola In the flrat caae, Hie orbit in 
a eloHeil enne If we eoiild follow the comet’s motion us 
11 reeedtai farther mill farther from the 
Son, we nniild Ibid that the rate of Its 
recession urew e\er slower and slower, 
until at last the .'^uu's attraction pre- 
vulled, the comet imuan to move Inward 
axulu, at first slowly, but with ever- 
IncreasliiK s(ieed, I'eturnlug at last to jierl- 
hellon, and coiu|ileHnj{ this cycle over and 
over iiKHlii 

A hyiM‘rhollc orhit aiMiears when the 
eomet’s velm'lly is so ureat that the Hun's 
attraclJon Is not able to slow It down com- 
pletely. As it ris'Hles from tbe Sun, its 
veha-lty urows less and less, bul alwa,vs 
remaliiH Kr«>Hter tliaii a certain limit, so 
thill, after tile comet lias ^ot » lent; way 
from Hie Sun. its path will bo (iractlcally 
II stralKid line, aloiiK wlileb It moves at a 
(letinlle sismd out Into Interstellar stiu(H> 

Kolloisititi II back, It Is found that Ilf no 
forci*s oilier ihiiti the Sun's attraction 
had come liilo play I a comet miisl liave 
laHUi apiiroaelilnk niir system from the 
outside wlHi this same dofliilte siietal, lie 
fore II was seiisilily Influenced by the 
Sun's allractlon 

The iwraholic orbli reaches the llmltluk 
case 1ml tt ecu the other two, In which the 
leliK'lty Is Just ftHi Kri<al for the Sun's al- 
tractlon ever to overcome A comet mov- 
liiK in an orhit of (his kind would forever 
reciHle from the Sun, but at a rule con- 
tliiuHlIy diminishing, without limit, so that 
111 very ureat distances Its motion would 
la' exceedingly slow. 

The sllghtesl refardatloii of tile motion 
of such a cornel would enable the Sun's 
iiltnicHoii to gain Hie upimr hand; the 
orbll would become ail elongaleil elllpst*, and the comet 
would return In due lime to the Sun again and again. 
The slightest acceleration of the comet's motion would 
convert Its orbit Into a liyiierbola, and send It off to 
Inllidty fastei Hiaii In Its original path. 

Such efl’ecls may arise— indeed, they Invariably must 
arlsi'- from ib,' attriietlons of the planets ursin the 
<nuiel iiml till' Sun IteiHsiled slowlngs of Its motion 
by such eiicouiileis may eoiniTt a comet’s orbit Into a 
relalhclv small ellipse, uround which It gia-s In a eom- 
Piiriittveh short )a'rlod A slight quickening of Its 
s|M‘eil may vullice to sejid it out of our system for good 
II ml all 

A comet cnieiliig our system from interstellar space, 
ami moving as fast when remote from the Sun as Uie 
orlilt of very marki'd hyper- 
iiild not iiosslbly Is* mistaken 
for a i>ainbolii ly.a one of Hie liiindreds of eomets 
which have Iss'ii observed has ts'havcd In this way 
Their orbits nic sometimes ellipses of relatively short 
period: inueh more oftmi they are so nearly parabolic 
that it takes long ijiid careful observuHou and extensive 
cMlcuiatlun to deteot^iiy divergence from this form 
When this work is -deviation is nsunlly found 

1 0 lie In the Ulrectl^ tff the elltiise ; but k> a few cases 
the orWta are diatlricttj' byiierbolle— differing more from 
the parabola than any jiosslble errors of oliservatlon 
oonld Boconnt for. nven In these eases, however, tbe 
dtveivence ia m amall that it would u> quite imtiercete 
tlble to a acale drawing the atae of this riage showing the 
port of tIU) oomet’a orUt which It traversed while iiiid«r 
obmorvatlon. It would «««a then, at Unit algbt, that 


By Henry Norris Russell, Ph.l). 

the comets cannot tie visitors from outer apace, alao* 
none of them have orbits of the kind that might tlMO 
be expected. But ficbteparelll, In IfilO, showed that 
this reasoning was InsufBtdent. A eoinet vlslthtg (M 
from without would usually pass away, never to retorm 
But If it came near a planet, and tta motion 
clontly retarded. Its orbit would become an elUpaa, and 
It would return thereafter again and again, and b« 
counted every time, if our obaervatlons were thorough 
enough and sufticiefltly long eonttnued. This would be 
true of every similar “captured” comat ; and hence, ob- 
jects of this sort which, though now mambeni of our 
system, were not origlnaliy ao, might torn the large 
majorliy of the comets actually obeerved. 

If then it can be shown that oag of the known comets 
have entered our system from outtdde, it is possible that 
all of them may have originally done so, some being 
detained In it, as Juat deacrlbed. It ia, therefore, very 
Important to know whether the comets, whose orbits 
when we observed them, near tbe Sun, were hypetrbollc, 
were moving In hyperbolic orbits ae they approached 
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thett be eonated l^'a 
Of the comets recently or aUK aodgr ohtnmipdli, ' 
ReitaMwer’* and Biat^% m ' 

and glMiwtng fainter. th« MtlW. 
time of discovery, wtU tw mma thirty ^ 

July Ist than It was then, and not 
small teteseupe. Its tKwitton oh luly AH; At 

right ascomioii 9 honrs 47 wliHifoe, decUAiflfm # 
grees south, and it will be raortag aouthoagAWI^ 

1 degree per day. '/'V'. 

J)elavan‘e comet, on the other hgnd; optthtg.mrt 
Into the morning ohy, and rapidly AlWttthtiWMhr. tllM 
July 4th it A fo 4 hours dT miaihns Agfat agMMlon 49 
degrees minutes decUimtlon, and on the 38^ In 6 
hmini 58 tnlnatss + 87 degrees 89 mlantile, Cilaae to f 
Aurtgae. Ay thk time It A w«Al obeorrr 
able In tbe morning ahy, rAtnC atmrt: 1 
A. M., and at n good aKfowdo 'faiHaMr4nwii,> 

It doubles in bHghtneaa during the nOHtll. 
but will increase still more In Augast, 

Ito orbit must be very aeaHy twrahoUe, 
so nearly so that it Will take lOQg oaAU" 
Atlons to determine IA period, If It AWM 
out to lie periodic at all. 

TbeHonveiub 

The AmilAr cmMtelAtkna of AHHiNn' 
need IHtA more in the Way «f lAec|HttioH 
than our m>P affords, lie AmM; l|i^ 
of the Milky Way’-tall of 
and abouuding in stanclnBtoAi.iMto gMNliB 
-A displayed at As beet tn tihl emdAHrn 
sky. Hcorplo aitd lAglitiMdniik Initi' 
cotiirtellatknw, add to lA op^millng'. . 

AgnUa, Cygtius, and tffto 1^ n Jtoe 
group hiidi «p tn thk e«^ giH owMAaod. 
Hercules and ttphluekw oeswpy tlm Akitii- 
western aky, and Voabm A kMiMr, to ths 
west AhovdHiggo, whAh A eetitoiTHiMB 
Major, Tima Mycr, aud Orwoe aW to the 
north and northwest end Oasotopeii to 
the northeast. The gtoat sqdare Of lAto- 
MM hss Just risen, and the dttU eoAtot 
AUuiw Aguavlue and CAprAontus axe ia 
tbe southeast 


It o'clock 
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NIGHT SKY: JULY AND AUGUST 

our system, or whether the present character of tttelr 
orbits has arisen from speeding up of their motion by 
filanetary iierturliatlon. 

This Is the quretlou tyhich IW. Htrduigren has in- 
vestAated. Chociatng the comets for wbtoh the evidence 
for a hyperbolic orbit was most coiicinatve, aud calou 
latiug backward for years, bo finds that in every case 
the hyperlKillc character of the obherved orWt was 
actually due to pAnetury Afluencee, When opproadi- 
liig the Sun, and still remote from it four of tbe Htbt 
comets investigated were movAg A definitely elliptical 
orbits 1 n the case of tlie other four, tbe original orbit 


Mercury A ah ereniag star at the be- 
gliiUlng of the mouth, but A w^h of toe 
Snu, and nut «a«y to aee, da he toA at 
8-49 P. M. He rapidly approiMhek the 
Hull, and passes south of IbaiLOil the JiOUi. 
becoming a morning star. At the Mid «t 
July be rises at driO A. Mn MmI awiy he 
seen in the datrit. Vemm A MmtoAttmm 
HS an toeuing sAr, settAg at &;85 on tha tot and « 
on tbe Slat. Mars is evening sAr, .too, to Ldo, a«t> 
ting at 9:50 on the IStb. Jupiter A in the ouetam 
port of Oapricorous, rAlag at 9:50 on t|A4<to aufl 7:45 
on the Slat He A still pretty far sok^ Alt Pot ao 
mnch 0 ^ as for the past thtree yooito 
Batoto A a morning sAr Jii Taurua, nnd tAwd JItIA 
befoyn ff'A. M.,ta tlw middle of the wontii. 

Utonto A to Oapricornus, and A appfoaclitiig eppu- 
Mtion. crooaes tbe meridian at l-A. M. on the aOHi 
and todbenruahto much earlier; hot h* A hot hear nay 
coiMptogAM star, and A hard to find. star a 


was so nearly paratmllc Aat even the buffleroue and he ndy to dtCked lip. hA position bailto Jff 
accurate observations which worn nhtatn«i diH mV. " 


accurate observations which were ohAtoed did not snf- 
flee to show A which direction it differed thoin a 
parabola, 

In every case the obeervatiomi are consistent with the 
liellef that the orhit was elliptic; that A, that the ctmiet 
was returning after a previous visit to the Run, and, 
was not a visitor from outer tqiaee. ' And to auwt fltiiww 
there can be no doubt that tfaA was the foot 

If appears, therefore, to be practically eerAA time 
all the known comeA have ort^ated vrithtn our o#a 
system. They belong to the SmtA tomily, and are giet 
visitors from the sAni. 

They must be hy far the most aameroos Of the flusfo 
family, too Of tbe eight com«A studAd hg ^ 

six must have token at Aast a AttUon yaato 


mtoi^d aononds. -18 dogrees 9 mtotttos gtiMtiMlh 
told .w^n, 49 mtoUAs, 68 seconds, -Mi togtoto 35 

wtettMoniuiy aeth. h« a ju«t vAibA tn ton mim 

attooR i ^r. dark night, a« a sAr of dU^toH'diO- ' 
mt A tottof seen with a field gAM 

* Ml .1,9 A a «. tt. • 

A. m: (m the tfith, nn^ fk ^ ■ 

i|;,'to hat first qaarArn^ 

■'pm the JSatth ott 
mm lath AstoiiM^ 


f tttttii "'i ‘‘ 


with tew 


return, and receded from the Stm while im their wY Ml the' ^ a^«^ 

to at least 20,000 times the Earth's dAtaace, or lAtob' Mtokt tito - 

Of the dAAnce of the aeamt star. AH these — ^ -? S2toiy ^ 



m 





«r ^ ooi 
OofiduOMi mi!tkiita^^''mtM»K « t«i 
1#> lApo. 

-ASiBmtfM ki mu photo- 


'A 


loekfl hy the 
' ‘ one of which 


fdnwBi.tt ’ 


A. In the ^onorowMl of the 
I hMmmottve 1« Abtuit to 
oUinh iBCUi^ 381/s feet tn 

hel^ ihly #UMh'ihft hmcke xtae from one 

«hl» iiiaiidit of tb« loeka hy A ahlp 
oTtoe twewweift on a«ae 8tb, and we enter 
betovt th«! ®* *><« ••AlUanoe" ooyer- 



Htarted to iQ hmrat k>ek dMinber. 

T >48 Iwww lo4k ebamtier aiM. 

T .45 (latM to Mt«Mi« took opoiMd, 

^ '.47 abtp «t«*t«C Into middlfl lock ebombor. 
7(|ts shtp la plMt la ial441« look ehambor. 

T :fi7 Oatrt to aiMdto lock clUmbor rbMed 
M :00 nturtWl to All «pp«r look <4ikiuln>r. 

H -11 Dppor look ttMVBber tall. ' 

N -18 (latM to aMper lo«k ehamlMr opened. 

8 ;il8 Witp la pteM In upper lock ebamber 
« as (lataa 4» appor lode obambar doeed. 

8 89 Upper leek ehaaiber tall aad gate* to 
Oatua take opemd. 

e '43 ablp toared oat of oppor look dutinbiT. 

4 :48 MMp oaot oC bp towing aagtaee aad pro 


Mskiair Hhtoraur Bodiw With « 
Trowd 

I N a iwent aftlcle on antoaooMIe tnaiui- 
tHetanr we called attention to the va- 
riety of tntHea that ContritHite to the 
oonatmothm of u modern motorcar. A 
new claaa of arthntii hOa Jiut been added 
to (be Hat. A IVenoh dnn of car maou- 
tflcturcM malHw ita car bodiea by a novel 
IirtaieaH of pbiateriitl!, or may be we nbould 
Hay modeUac; for it nxjulreM more skill 
than that at the common plaaterer. 

Uallders are tamlMar wltb the procew 
of making fMrtinoD walla by erecting a 
Hcreen of wire nettlnc and coating It with 
a layer at plaster. Practically the oame 
thing Is don* In the new proceas of mnk- 
log car iwdiee. eicept that a very different 
plaster la need. Tbe framework of the 
car is made «f wood, and on this wire oet- 
ttiig la tucked, as ahown in our cover 
llUistratKu. Tben tbe modeler begins 
oiieratlooB w4th palette and trowel, daub- 
ing the Wire netting with ^ plaatlc ma- 
tertah wbkh he mMenda oat smoothly. 
After tte omttog hue set. It may be 
dressed, jlowp with a plg|m *hd aandjiaper. 
Just like wood- 'Aftw that It la painted 
and rnbhed down with «dto and varnish 
until It nsknoiee a v«ry high pohah. 

It (a ctMmed fmf fhh ««w proeaaa, that 
thenar tMd|hMNn#li» mAilhhMtvrad 
a grpAt kstpijf sff ihfMlt ahtf also, tint g 
verg light wM tkinihi* htdr «i obtalmd. 



The modeler applying the plaster to the wire netting. 


' ,'k' fa " 



summit known as the Cinder Cone. wMeb 
Is supposed to have been active as lute as 
the middle of the nineteenth century, 
though Its principal eruption must have 
occurred at least 200 years ago. Although 
vast lava sheets and lofty volcanic moun- 
tains abound In northern Callfurula, Ore- 
gon, and Washington, very few eruptions 
Imve occurred In this region since the ad- 
vent of tbe white man; In fact, such us 
are supposed to have (S!curre<l In hlHtorIc 
limes belong to the earliest |>erlisl of set- 
tlement, and their dates have lieen a sub- 
ject of much controversy. Mount H<sm1 
and Mount Rainier still exhale vaitor. 
Mount St. Helens was In eruption lu 1S41 
and 1842; while Mount Baker, the must 
ii(»rtherly volcano of the Cascade Range, 
Is said to have l>eeii active lu 1843. The 
eruptions above mentioned are the bitest 
that have occurre<I anywhere lu the 
continental United States (eselusive of 
Alaska). Hence tbe Interest which at- 
taches to the present outbreak In Cali- 
fornia. 

However, In a comparatively recent 
|M?rlod, geologically siteakliig. the [.assen 
Peak region was the scene of volcanic 
eruptions on a tremendous scale. The Im- 
mediate surroundings of the iteak consti- 
tute a volcanic ridgt> about 23 miles in 
width and >'10 miles in length, built up of 
lava from about i20 \enls. Some of Iho 
craters are <»v<>r a mile hi diameter. Ijin- 
sen Peak is connected h.v lava with Mount 
Shasta, and, In fact, belongs to u lavs- 
, covered area aboul 200,tK)() siiuare miles In 
extent — iK-rhiips the largest volcanic field 
In the world — t*xfendlng eastwanl from 
the Cascade Range 

The principal gdfioglcul Investigations 
lu the nelghliorhod of I^asseii Pi>uk were 
those made nearly a quarter of a century 
ago by Mr. J. S IMIler, who has Just Iwn 
sent h.v the S. (lt>ologlcal Siiney to 
study the ri-cent eriiplion Writing In 
IKW. Mr. Dlllersnld; "'J'hal volcanic ac- 
tivity Is not .vet exiinct In the Lasstoi 
Peak district is shown h.\ tlie presence of 
numerous solfntaras and hot springs At 
Bumimss's Hell, near the southern base of 
the iN»ak, there are IhiIIIiik mud ptsils and 
vigorous solfnlarlc action. Near-by, at 
the bead of Mill Cns-k, the sulphur do 
posited by such action is so ahundant that 
attempts have l)oen made lo mine it Slini- 
Inr phenomena occur in Hot Sprliut Vol- 
ley and at I.nke Tartarus and Hie geyser 
near Willow Hake Tbe geyser is mitca 
less vigorous than formerly, and now thi* 
column of water rises scarcely a fool 
atiove Its laiol " 

The first out break la the rei'eni ernp- 
Hou opened a new crater on (he north 
flank of the iwak, and showered the whole 
mountain with riH'k and ashes. A for(>st 
ranger who ascended the mountain. May 
•list, reported the crater to Is* fit) f«>ot wide 
h.v SO feet long, with many ttsaures hi the 
mountain side. No lava was seen A more 
violent outbreak occurred on June !)th. 
and appears to have enlarged the crater 
to many times its original aim* On the 
14th and 16th five mOre imthrenks is'- 
currwl. tine of these ts descrlls-d as hiiv 
lug sent a column of black smoke, steam, 
and ashes to a height of fi.boo fe«>t slsive 
the summit. The enipilon was conspicu- 
ously visible at a dlstauc«> of 6() miles. 

Tbe region surronndliig Hu* |M>ak Is very 
sparsely settled, so that very little dam- 
age to projierty has lieen caus«*d by the 
eruption, hut one man who Imprudently 
attempted to ascend the mounluln during 
the outbreak was mortally Injured by a 
falling rock, and several other iH<rsous had 
narrow escapes. 

DadMoB of Commissioner Ewing.— In 
the oaae of Alanson v. Hutchison, Com- 
•fttisuoaer Ewing has overruled the case of 
Baltaley v. Seeberger and holds tliat a 
patentee should not tie permitted to hnng 
a motion to dissolve an interference in 
which he is involved on the ground that 
it is not patentable, since otherwise tbe 
patentee oould contend in tbe Patent 
Office that tbe subject matter of the patent 
is not patentable and in the courts that bis 
patent is valid. 
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SelMnUating Pneumatic Life-^eaerrer 


front of tala ajroa ami give bitn a ctaauce to aee ttae 


MFE-I’RKSEHVER In “ve«t-pockot” edltlou taaa tall ***li*^ 

r... ihn It h.i» Thoro !■ oo «!»»!« tOT tbom to fall off the cap, an4 tbe 


recently ai>[ieariMl on the market It weighs but 
10 ouneeH, and 1m carried In a case meueurlng lees than 
Blx InclicK culted, tliat lookH like u email hand camera. 
The llfe-prenerver or belt conslstM of a bag of water- 
proof caiivae, curved to take tbe form of a ring when 
extoiided, and fitted with liollon’ aluminium ribs. The 
ribs give the bag (he form of a horseHboe, In section; 
that Is, the outer jierlphery Is curved, while the Inner 
one Is fiat so that It will have a good hearing on the 
body of the wearer 

The Mt Is provided with straps at each end, for 
tying It at iHith its inner and Its outer porlpherleH. 

In HpiilyiiiK the life-preserver. Inflation 1 b effected 
automatically hy extending the beU, when the air rushes 
In through a valve. The l)elt Is placed about the body, 
and flrsi the Inner straps arc pulled taut and tied, after 
which the l»lt Is completely dlsteniU-d and Inflated hy 
drawing up the outer stroiis and tying them fast. This 
done, the valve 1 h closed, and the life-preserver Is ready 
for use Its buoyancy Is sufficient to hold a man head 
and shoulders out of the water. In fact, it will suNtuin 
a number of persoiiN. To fold the belt, the valve roust 
first be oiM-ncd to let the air out. One of our lltustra- 
thrtw shows how corapui-tly the Iwlt may be folded. 

The “ Air Towel ” 

A UITATION for the suiipressloii of the roller or 
common towel for public use has swept over (ho 
entire country, as It Is coiiMldered a menace to public 
health. Shortly after the elimination of the public 
drinking cup by all authorities, the crusade on the com- 
mon towel in public places Mtarted, and some ten months 
ago Massachusetts, Ohio, and Michigan tWHsed laws pro- 
hibiting Ita use; since then more than thirty Ntates have 
made similar laws 

The common towel was snoceedod by the iiaper towel, 
tbe use of which nvpilres, ts-sldos the initial exiiense of 
the towels, ati attendant 1o supply fresh and remove 
soiled and wot towels from the lavatories ; now the last 
word In economical and sanitary Innovations Is the "air 
towel" used in the large public lavatory in the District 
Hulldlng nt Washlnglon, I). C. This "air towel." or 
electric hand drier. Is the Invention of J, M. Ward, 
superintendent of the District Dntldlng. In appearance 
It resemblea a rectanglar Ixix 11 by l.T Inches set on a 
sanitary base having 12-lnch legs, with nil opening In 
the top of the case In which the wet hands are held 
while being dried. The devln* consists of a blower that 
fo«-es air through an electric hooting element to duets 
and deflectors Muitably placed for distributing the 
warmed air to all imrts of the hands at the same time, 
and Is oisrated by a foot lever or pedal, which In turn 
operates a quick-acting switch, theretiy setting the 
blower In motion ; by removing the foot tbe device Is 
put out of ofieratloii ; the hands come In contact with 
HO part of the device, thus assuring a perfectly sanitary 
operation 

It takes Just «0 seconds to dry the hands, and al- 
though this seems long while stumUng with the liiinds 
In the drier and practically unoccupied, tests have 
shown that the ordinary operation of drying the hands 
with a towel consuim-H more time if the hands are to 
la- dried us thoroughly as by the electrical ilrler Being 
dri«l perfectly, 

there Is no uupleas- 

ant sensation. 


Sun GlaflMB fur 
Ball Piayen 

T he latest 1)1 

baselmll Is the 
Invention of sun 
glasses for fielders 
The gla-ses arc rlv 
eted to the iieak of 
tbe cap and work 
on a hinge. When 
not needeil to shield 
tbe eyes, tbe glusseh 
net again St the 
peak of the cap 
When « tall Is bit. 
the fielder wearing 
n pair of ttaeoe new 
fflaaeee almply 
teOdiea tbe rim of 
the fdaasee, and 
IlMff *U1 Jown Id 


fielder doee not have to look through dark glasses all 



The lifebelt fdded and ready to bo packed li 



How the lifebelt la wenu 

the time. They are tbe Invention of Fred Clarke, man- 
ager of tbe Pittsburgh National League team. 

Making the Punch Preaa Safe 

T he punch press baa always been a constant source 
of danger to bauds and fingers of the men operating 
them. Through the Invention of tbe suction lift, all 
necessity for the operator of a machine to place bis 
hands In tbe danger zone has been eliminated. Tbe 
safety device comprises merely a rubber disk atlsched 
to a hollow handle which is connected by a boae to a 
suction line, causing the rubber at the end to act an a 
"sucker." The device aliown Is adapted for band opera- 
tion only. There la BDotber design that la connected to 
the liack of the machine, and which la free to move 



twek and fiartb ww lui inwwtariNiiigii# tad JtaH 
b*w tar tt ifiay nmre U ctmtrifilail ta tan aptatata os 
fba otaar aide fit tae preaa. Bare AM fodgMl'^ faMe 
anm, one on each aide of 
puahea these arnw tbroaih vndov (ha pirm taid 
tbe pile of material wfaleh bA wttaao to taod 
As (be anoker comes loto contact w<tb tbe Artt ed 
material a lever la preaaed by tbe op»rntor« trilliiib odta* 
a sbcthm valve, and the lifter gnwpa tbe aUiMlU api 
pulla ft tbrougb, , 

Notofi for InviBiiKtoM 

Speclailaed InventioB.>-Inveiitlona deaiffned tar «M 
In conaeetlon with devices or appantua wbb^ bnve 
gone largely Into general use frequently yIeM a bMe 
reward. The magaatnee now contain advertlseaaeatii of 
apitliances esgiedalty designed for use on oertatD weU> 
known machines and rsstrlcted as to use on tnch mai^ 
cblnss. Consider, for Instance, tbe field that would Apen 
to a derlce that would noticeably fnereaee tbe efikdeiicy 
or add to tbe dealrabtltty or comfort of a fibeap outO' 
mobile or safety rnaor. The market baa already taen 
created, and the possessors of the maebine or device 
would have to be convinced only of the merit of (be 
attachment. The Improvement should be capable of 
easy application by the purchaser, and its Importance 
and practicability should lie easy of demonstration. 

Milk Bottle Tops.— The ideal mflk bottle top hM 
probably not yet been Invented. The bottle Ip general 
use has within tbe neck a groove In which seats tbe 
edge of a card-board disk forced down into place ; fre- 
quently there Is no meaua to aid in Ita ronoval. Tbe 
groove forms a receptacle fur dirt and germs, and tbe 
interior of the neck above the groove la a eateh-alt for 
dost and other undesirables. If tbs dosure were to fit 
over Instead of In tbe neck, the groove could he dl»- 
penaed with, the capacity of the bottle Increased, and 
the entire Interior of tbe bottle neck protected. Tbe 
problem seems to be In securing a cap covar fnatead off 
a disk In the neck. Who can suggest or develop a sim- 
ple, economical, and practical closuret Wouldn’t the 
conaoroera be -.willing to pay for tbe extra service, or 
shouldn't the Increased bualnewt reanltlng from a better 
service worrant tbe additional expenditure on the part 
of tbe milkman? 

Sommer Acttvltien in the Patont Ofilce.— For aov- 
eral years past It bas been tbe custom In tbe Patent 
Office to docket few, if any, appeal cases for hearing 
by tbe Oommtssloner of Patents or tbe Aasistant Oom- 
mlsalonors during July and August. This year, how- 
ever, tbe docketing of cases has continued without n- 
gard to the summer montha bat doubtless no grmt 
difficulty will be experienced In having cases set for 
bearing during tbe heated term, {losiponed on request 
In this way the Office will not delay business which 
ought to be expedited, and the wishes of counsel rela- 
tively to summer vacations will have due eonalderathw. 

A Higb-power Explosive,— R. E. Manafleld, Ootisui 
General at Vancouver, Canada, tells of teata raoontly 
made before business men of Vancouver, of an explo- 
slre celled “SabuUte," which It is proposed to nmnu- 
lacture at Coquitlam, British Columbia. It la eUfaned 
that while the explosive, used for blasting purposes, 
only requires about one third as much as dynamite, 
that It can be handled both while In the course of 
maiiufsctnre and In 
' — - use without dan- 

ger, that none of Its 
Ingredients to tbem- 
aeives are ax]^ 
sive, and that dw 
prodnot ta not af- 
footed by heat w 
cold. 

(Hi Bw^ev lar 
Heating Wnfoa.— 
The (lenenit Qae 
Appllaufo {PotuiNldir 
of New USopK «|tg, 
as a«slff|tiaa 
CharM E>, Uttor 
of FaiMle. H I., 
bas. aanttad"* 
m tmM, for a 
wato«<tt««4#y Ig : 

' > 'kmiitav ,, 
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Snn glasses for ball playera 


Htataf tbs bands whk nlr. 


ataiwfitai;(toMiiip 








aNo ' timpt'Offir,' 
St. t«rk. ^ 
'ttT tlii» lairiipMi 'to to ^ravldo * 



^'%il/(Ml!IV. toia ttIM (MM VMt toltoi!«Mt 
MMl'h»W tlM coltor praptflf 

Am mocma von. uabwq 

«» «rf p«iiwr 
ikMMi* k Co., wo IttMiitold An., brooUjrb, 
mo iavoatton ratotoi porttoaUMy to 


too oUTt. l%e Mttng bw Ito <*l>- 
fWlto (MW e«v*r«d ortth ruMwr, whteb In 
AAfi.pimm of nnktef the b«tt(ni to Slwa « 
iMttiliMoA wiurtow «o u to provMo o toMcloui 
(w m oblrtorotot nod okin. 


fOSffABtV mmiAn ATJLBM.— B. Bum. 
K IAS B. Xttth Ht.. Hew York. A. bur- 
Atonn to provided by tbto iaveatton tot 
lO (ijC'tMTetom and other ponoao. It may 
nv^entty ottnehed to n door, window 
or iitliiir movoU* port with a vim 


■ft 



t of that Pott 
0 rana from an eleetrte 
<ta«t devtoe to a Ihcad part aiMb a« a doorj 
fidwe, ao that whan tbp door to opoaed, 
GOBtoot to doaed and the alana to aoonded. 


flUI.— C. Btfmpaeoao. Boidlar. Kan Aa 


la liable to dtatortJan under atralu of awell- 
tof and ahrlaktaii, the preaent Invention pro- 
vMw a eoaatructton embodyins a novel ar* 
vaaikeineat of apricbto and boriaontal beama, 
Wbamby the naceeaary atranctb will bo given 
too atrnctnre aa It prograaaea, and tbe element 
aabtklng into the conatmctlon will be ao Ola- 
paMd aa to provide a eoovaaiaat and esecttvel 
adpport far plaaka witbout tba neceaalty of 



^ X la the fnaine Of tbe maetolae to < - 

Into laterally thareof, wtiieb .may be readily 
wMuatod and ralaed la ao loaperativa poalUun ' 
ivhaa deatrad> 

mUCYIOtl WSlBBt.— B. 0. Bmimouw, l>al- 
Iwrt^ Vena. Thla tracttoo wheel to ptovldad 
tMctor flwmbeta or ptatea 
t platoa of the 






,(iwkp)i^ ffip «jbi ptovent «h« wkfol (tom allp- 
put. 

CffiKBlldKI SflilD PLAHVim AJKD rao- 

VlMtnW miVrBlBtmiB.— T. e WiMOM. cate: 
. of adbnaa * Uolnan, BayattoVltle, Tenn. ' 
*bto devlee may be readily attached to a plow 
Of any atandard conatrbctlon, aad wUl nni- 
(Ormly dtotrlbuta tbe fertlUaer on tbe plowed 
groimd, automatloaliy feed tbe aeed Into a 
Ptogreeaively formed need furrow aad 
tbe aeed ao depoalted, Thna all the work ofl 
plaotlag and fertlllalng la done in the 
operation of plowing tbe ground. 

Of Oeuarnl iMavaat. 

PLA8TBB COMPOSITION.— J. B. Haiwrax. 
Alkan, South Carolina. Thla plaitec compoal- 
tlott la waterproof and can be oaed on wood 
aa wall aa metal latba. It compriaea Ingredl- 
eata aubatanttally In proportion aa MIowa; 
Plaater of Parla, 2(1 par oant ; alaJted Uma, Sd 
par cent; kaolin, 0 par eeat; aand, 4d.dd per 
cent; dbered bay, 8 par omt; BoebaUe aalt, 
,08 per emit. 

BliACKnOABI),— BHtoT K, IIoMtlva, 

B. Cbaatnat HI., Umlavllle, By. fthto black- 
board la provided with movable aeoCloni de- 
aigaed to Iw neetnl one in front of the other 
whenever dealred. The framework of tbe black- 
board In provided with a lower guiding portion 



W.AOKBOABD WITB MOVABUD gaOTIONS. 

and a number of upper ralla, each adapted 
to receive rollen, which bold enapended, vari- 
uua blackboard eectloaa. By tbla magna any 
of the aerttona may be moved back and fortii 
along the ralta. 

BBI,T lAHIP— K, P. Niuia, 1267 N. aarb 
St., Chicago, III. Tbe preaent Invention re- 
latM to belt Umpa need in garment aupportera 
of tbe type abown in patent. No, 1,080,296, pre- 
vtoualy granted to Mr. Ntlee. Tbe object ofl 
the preaent invention in to raduoe tbe coat of 
tbe manufacture of loopa of tbla cbaraoter aad 
to couatrurt a loop from material of light j 
welWti to avoid bnlktaeta In appearance. 

BBO JOINT— ^A. FoMaiar, 683 Boulevard,! 
Bayimae, N. J. One member of tbe joint con-i 
slata of a metal band aecured to the bed poetj 
and arranged to form a tapered aocket. Tbej 
other memlier of tbe joint conalata of a plate { 
adapted to nt Into tUa aocket, and connected 


spool. MAUA21NB.— H. Pmiaci, 747 Madl- 
aun Ave , New York. A almple form at maga- 
alne la here provided for apnoli which may be 
oaatly and guiokly aecured to any aultablo 
place euch aa a work table and wherein apoota 
can be admitted or removed indet,«adantly, and 
the color of tbe thread on the apoola can be 
eeen at a glance. By tbe one of tbla devtoe, 
tbe tangling of the thread on the apoola 1 b| 
avoided. 

BHWINQ OUTFIT.— L. KaUK*. 132 Ni 
St, New York. In order to furolab a compact 
■owing outfit for pocket uae, tbla Invention pro- 
vldea a abell, which la cloned at one end 
thimble, and at tbe other by a pin ciiai 
while within tbe abell are a needle caae 
a aerlei of apimla of eewlng thread. 

BUirdware «md Tools. 

NOT U)CK.— J. J. OiLCBtiaT, 122 Anderaon 
Btowt. N. S.. Pitteburgfa. (to. The device 
elate of a waabor having a raelllout mombar 
to engage tbe aide of a not, and a lot 
plate with a bolt bole, a aide flange to engage 
a aide of tbo nut, and a raalllent forked Saage 
at an acute angle to tbe plate at tbe rmder 
tMe thereof, to etraddle the bolt, the fork 
peeeentlng two loner edgea to engage a bolt 
thread, there belbg nMaettag loCUng eleaaeota 
OP toe waaher and lock platoa to engap* eaeb 


HUBNACB- 


■r, II. WaiQHV, ltd B. dto St, 
Pna. The InvenUon tolatoa to 
furaacaa for general nae and more eapecfaOIy 
to coal burning fumaceo in wbbih toe gVato. 
bam ato fipt to bocome my hot, aad In wMcb 
aa a oonMqneaee It to deatrable to cool toe] 
ante bale by pawing air tbroagh them, and 
eauatof the air tone heated, to aaatot the com- 
bpitloa of the (aal The ipydncioa alao pro- 
vBIm nltow for babdUaa toa (pM during Ito 


WASWntJii.— A. h. Bmk, ItO W. 7»td tt, 
l^w tN iMiwtpsi kbfaeta wbtobi 


vide a tub with a ntbbtog aeottoo or board 
peitlott (onnad Iptogrtliy therein ; to provlda 
a MSallvely light aad atrong robbing auction ; 
aimplify aad reduce tbe coat of 


•«A moehnwlonl Devleoa. 

MUtlTlPI,B SIONATUBB MACHINB.— 

F. Wif,tiAMa, P. O Box 100, Mil 
Among tbo objeota of tbla Inveotloo la to pro 
vide a multiple algnature machine ebaracter- 
ixnd by the eaae of manlpulatlun and reliabil- 
ity of operation, due to the almpllclty uf con- 
atrurtlon and llghtneae of nil movable JoInlH 
Another object l« to providi- meene whereby 
additional pens may be utlllxed, or the ouiutier 
of pens reduced, with tbe minimum amount uf 
trouble or loaa of time, thereliy HiliiptlDK tbe 
macUao for a wide range of nace 
WATBB tlFTINU DEVK’K— L O Bobb, 
P. O Lock Box IflO, Parma. Idaho An Improve 
ment la water-lifting devicea la lu-n- provided, 
eonaiatlng of a almple, Inexpenilve, and port- 
able device especially adapted for use In Irri- 
gating ditchea, tor lifting tbo water from the 
ditch to the ground to be Irrigated, when the 
ground la at a higher level than tbe ditch The 
device may eaally be transported from place 
place, and la Its eonstructlnn, valves of all 
cbaractera are dispensed with 
ATTACHMENT FOB CONVEYEB8 FOB 
BOTTLED SODA WATRIl —B It BAnuRii, 
Valdoata, Lowndes County. Ueorgla. The pros- 
eot application is a division of ao appllratlou 
filed prevloualy by Mr. Barber, and relates par- 
ticularly to a defieetOT attachment arranged In 
conneetlon with a table funning part ol 
■pparatua. The table has surli caparlty 
■ay temporary suspension Jn tbe work of tbe 
attendants removing tbe bottles from 
while the conveyer continues to o|i. 
deltvw bottles will simply serve to collect the 
Iwttlee on the UMe, first at the outside, then 
gradually adding to tbe collected bottles 
tbe Ubie le filled. 

JACK-SPOOL AND FAHfbNER.— 11 
|/rArr. care Vermont Spool and Bobbin Co., 
Burlington, Vermont. This Invention 
Its object to provide an Improved structure In 
Jaek-apoola and faatenera that will not 
come looae, lo that tbe bead and gudgeon 
not grind against tba cylinder Another object 
of tbe Invention Is to provide a gudgeon and 
a lock for proveotlng tbe rotation thereof, 
whereby toe bead is held rigidly connected 
tba cyUnder of toe spool and none of tbe parts 
is allowed independent movement. 

medienl Aitpllstueen. 

FOUNTAIN BYBINOB ATTACHMENT- H 
F. Oho, 804 Oregonian Bldg , rurtland, Oregon 
Tbe inveotloD consists of a notsle comprising 
a hollow oval globular member having 
smooth inner end and an outer end compris- 
ing a valve piece, these ends having openings 
In alignment with each other. The device 1 
alao provided with an Inlet neck on one aid 
not far removed from tbo outside opening. 

Priiwo fifovern end Tbeir Aeeennoriea. 

BOILBK ATTACHMENT— J K DiVtlw, 
141 N Beventb St.. Brooklyn, N Y. This at 
tacbment for water-tube hollers Is arranged ti 
retard tbe travel of tbe smoke and gases from 
too boiler Into toe draft flue, to lusiin 
pleto combustion of the burning fuel without 
Inttwfellng with toe natural gas of the boiler 
In order to do this, use la made of a raslDg 
arranged wltblo the combustion cbsinl 
too boiler at tbe entrance of tbe draft 
skeleton support bold In tbe rasing and 
g a set of bell shaped retarding membe 
grid movable toward aod from the ai 
tarding members and having openings I 
tor with them. 

CAKBU8BTBB.— F. U Tatom, Hosford, 
Florida Tbe rarbureter constats of 
forming a spray chamber, which is niountct 
upon a float chamber. I.eadlDg up from the 
gasoline in toe float ebamlwr Is a group of 
tubee, communicating at tbeJr lower eods with 
a hollow bead, while their upper ends 
Jacent to too upper cuds of a series o 
through Which compressed air Is forced. 
spMyIng devices being entirely inclosed wltoln 
toe strueturo of tbe carbureter s 
to become clogged through tbe formstlon of 
' « due to tbe preseoie of molstun. lo tbe air 

Baliways aad Their Aeooasorlos, 

MACHINB FDR RXTRRHINATINa WEBDfl. 
A Hli-um, Klester, Minn. The Invention Is an 
a inarblne tor exterminating I 
weeds snd bas for Its object to provide an 
■imaratus especially adapted for use on rail- 



MACHINB rra EXTBBMINATINO 


roads, it Is so arrsnged that It may propel 
tomit along too ratlroad, and te fitted with 
during Its motion 


yoot aad remove the weeda growing between! 
ton rails. 

A8TICLB BOLOSB.— W. M. OunvkLTT, 


15 


Oblopyle, Pa. This article holder Is espeelally 
*d»pt»i tor use in railway cars, for bolding 
■mall articles such as tickets, bsts, caps, and 
toe like wltblo easy reach of the traveler. 





ABTICLE IIOI.DKK FOB BAILWAV f'AHS. 


It consists of a lilmk upon which nrc mounted 

HuperpoHMl loops, ho tliiit artlcliis may lie 
clasped between tlies,- bsips Tbe two springs 
are arranxeil si right angles to eiicli other, as 
shown In tbe Illustration 

Vehicle* and Tlieir Areeoaorlea, 

IlYnUAri.K’ UOWKlt TUANSMIH8ION 
8Y8TEM I'tllt WMIOKl.En VIOIlll't.UN.- B H 
Wir,i.iAMM, 17 Arcade, ears R.-ii S Williams 
Safe and Loik To, Nuslivllle, Ti’iin The oli 
ject of this ln>utitl 0 D Is to ciiHble the np.‘rstur 

pumps roiinected with driven units, iinil liv 
throwing the driving units Into Hitinn one at 
a time, lo enrrv the presaun- and volume of 
the liquid as admitted to the driven unit \ii 
other object la to enable the operalur to re 
verse the direction and travel of the liquid, 
tbe reveraal taking plHc< In all the units which 
happen to l>e In action at the time , to eliminate 
tbe neceaalty for (inferential gears, triinsinU- 
gloD gi-ara. etc , and to Improve various parts 
In eonocctloa with systems of thU kind. 

VEHICLE TIBB.-CHgisTlAK SiwcftT. 417 
Ocean View Avs., Woodhsven. L I , N Y This 
invention relates to vehicle tires, hikI has for 
Its object certain new and novel featurea 
adapted to produce a reailteot tire, wbich la 
not liable to become wortbleoa from punctures 




IMPROVED VKIliri.E TIBE 


nr other Injuries, and rniiiprlses the usual outer 
lire, or ahtii'. Incloalng Interlocking blocka of 
nihher or slinllur inaterlnl, the alum l»elng 
clamped In place by ringa seenred to the rim 
of tbe wheel 


ItoalcMa. 

DEBION FOR A rROCHKT-CDrrON IIOLD- 
KR - W W. lUcCiiKKNCt, care of V Nulee Com- 
pany, 12 Hprupn Bt . New York 

DEBKIN INIR A CARPRri' OR RUO — J. T, 
I’Cdgl., rare of t) B Squire, 20 Madlsun Ave., 
New York 


I Norn. — Copies of any of these patents will 
be furnished by the SniMTlpir AMUbioab tor 
ten cents eseb. I’lease state the name of tbe 
patente^ title of tbe Invention, and date of 
this paper. 


Wg wish to call attention to the fact that 
we are In a poaltlon to render competent ser- 
vices In every branch of patent or trade-mark 
work. Onr staff Is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
appUeations, Irreapectivc of the r<>mplex nature 
of toe aubjeet matter Involved, or of the spe- 
clallted, tecbnlca), or ecleatifle knowledge re- 
quired therefor. 


We also have associates tbruugbout tbe 
world, who assist In tbe prosecution of patent 
and trade-mark applications filed In all coon- 
trlea foreign to tbe United States 
Munv ft Co., 

Pntont HoRoHors, 

Rfll Broadway, 

New Terk, N. T. 

Branch Ottce: 

838 r Btreet, N. W.. 

WMblaiton, D. C. 
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^otes^ 


NBW wnmtfl- Civl nutiiwUr iMitlcul and 

* ■Wims, «Hl irt* <»»• »»»• 

I'H* Yaciiwuan's AuNDAt Quiaiit AND pi,*ra,u, of the efletsiicy enNUJeer we placed ^ ’ ^VlSp ^g4lliil 

NaoticaiXalnmda*. Thirtiy-dteth|««. at the reader'a dIapoMil, with conplete exptuw- ^ XtOQ^BK 

BcMton Clarenoa B. Hogg, 1914' 8vo.; tlone how they ate to be need. There cannot 

:W)4 pp. Prioo, SI. Oo tPo ellchteat doaht that U the coiireo U con- I itTtCL 1 

Home yoare apu we oornfflented iiofavorably eeteatloualjr pureued, it will enable anyone to ^HliBaMMaUCSSMKBKSwMWnpM 
uiton thl* book, and pave Inatanoen where the inereaie hie ettclency many ttmee- Mr. Mmer- Kindly keep yoor qnertee on ■««*■,••!!!!* 
liitorraatkjn wee wotuUy ohaolete. ThneMhow- 000*8 exreptlonal Uteranr «lfte haee enabled gf paper when correepondlWI ahOM ««» «»»■ 
pvir, no critIciMn of tliie nature to be oiade of (tie him to make tbie couree not only InatruetlTe ton ae paten U. anbeeriptl onn, boy. « «• 

Iirwinu volume TUa to an admirable cuMe for but eitwmoly Intereetlne. There to nothtns will freatly fadllUte ahtWerlDt pMr W 
ttw iiw of tin. yachteman. and la alao a valubMe humdrom and dry In hie preeentatloa of a anb- tlo ne, ae In many oe^ addreee 




ttw Iiw of ttw yachteman. and la alao a valubMe humdrun and dry In hie preeentatloa of a anb- ti on»., •• ^ addreee 

fund of Informatton to tboae who take only a Ject with which hie name ta Intimately con- w™ • Wrta. ™ ettenWell 

Hneldc or book Intereet In yaditine It le Ailed nected. Baeeball. tennla, awlmmlnf, honaebold ■, ...^ — S qoerlee. »hlM htett 

with moat valuable Informatlan. tatolee. mape and dntlea, n thooeand and one actlrttlre that enter eorrt fff rn dt rt* are printed from time to tUBi 
chertv It le aiii« to be well reoelred, emieeinlly Into the Uree of men and women at larpe, are and will be melted on regueat. 

■ t a tlino whan the oyee of the whole wwld nre dmwn upon for bnppy lllnatratlone of wbnt __________________________ 

contorad upon the "America" Cup raoea. The eOleleBcy and Inedlclancy mean. fwi. -er-™:- 

eama uuhuilmr le brlueine out. ta a abort tUne. a , , „ (13007) W. C. P. ■wntee: The Mapo 

w^parau- <)UP Race publication which will oontato Jaiwuoh ^ LtwnrAHKaBro-Oti^- gqu,,.,,whlchappoarodtotho8oia>nxwoAi«m- 
amona other ueoful matter eoroe valuable taforma- ncHANT. Becfaater Band. 1012-1918. a few yeare ago. came recently to my ntten* 
Uon takc^ 1|I^^ ft^.KT.r.c Aaaa.o*w. and ' VePlag Ton JuUlM Springer, agg, and I recalled a graphical adiition which I 

pubUehiel by apedal arrangement. ^1®' oooe eaw for maldng the almpier foetna of theae 

m I T >. v Oermany publlehOB probably more MhauetlTe curiouB atrangemanta of numbera. tbOM employing 

Titfc Law of f^lCNTB. W WMW Jl\ technical information on aeronautic* than any the nine digit* and nbm «he drat elxteen number*, 
r^jgcr* of the Dwtnot of^lumbto and country-nlnformatlon which take* the Theee f will ghre. WHte the nine digit*, and draw 

iaf!‘ •'••P®- «“'» '>«»“" periodical*, but a *quare aa *hown. obliquely 

(^nipwiy. 1914. ^y technical and learned eo- 

INSW pp. moo, »16 net. devoted eapectally to the furtherance of /\ 

In the two volume* oonatltuttag thla woric. the aeronautic*. Of theae anmuU, ou« of the moat 1 % \ 1 

author ha*. It aeem* to ua. placed at the dlepoaal important 1* the "Jahrbuch der Luftfahraeug- 

of thoeo tatoreatod ta patanti a very able atate- Qeiaellachaft " The contributor* nre nil of y\ X X I 

ment of the hlatory of the lagMaUao on tlio «ib- them men who etend In the foreniont rank as / \ / \X X 

)ect and of the rlghta nnd UaMlIttoe uWng from aothorltle* In their eepectal Aeld* Thu* we < « X, * X. • > 

the grant of patenta. The right* of the tovmtor, gad m the volume which He* before u* a aplen- XX X/ XX^ 

and the appHcMit tor the grant of n patent before did contribution by Count Ar«> on wlreleae \ X 

the grant, the practice ta tatarfermioa prooaoding* telegraphy In aeronanttm, an exceedingly able , \X , NyX , 

ta tbe Patent OlUce. and ta appeal* I* deariy eet mathematical analyal* of the dletributtou of X X 

forth *0 that the layman na well aa the lawyer itraln* In the envelope* of non-rigid dirigible* X' 

can underatand It and be tatereated. and though by Knrl Heyer. and a very loatruetlve report ^ _ 

brief, the matteni aeem to have been thoroughly gg the Goettingen aerodynamic laboratory by Now All the vacant ph^ In tte «liwra 

covered. The work for the moat part oonaiati of the diitlngulahed Prof Prandtl himself In a nemnw » tto tamt dl^al 

extraota from decided caaa* iUiutmtlng potam of „ork «ueh a* thl* one obtain* gUmpee* of the farther and of the dlyonal ; thy. 9 and 1 axehaaiie 

pnmtkxi 111 the court* pertinent to auofa quaetloo* activity of German a.-ronaut* of which one P“«*' ““ * ““ / are rimllarty moved. The 

u JuriedlcUon. pleading, eult* at taw and ta hear* but little In the press. The volume which *• “•«** 

equity, etc . aleo taveutton and Infrtagement. and ii*, before us may be heartily recommended to 4 9 8 

a very able esalyela of the New Equity Rules, all those who take a technical Interest In aero- 8 6 7 

of which should prove of Ineettmable vahio to the nautice 8 18 

MBgggg Fisohe. Vo« nr. Kurt Floerieke. ‘l® 

(iegelleeUnff der NHturtreuiide. »‘ne ~b*ecuUve “““ber. my ^ 

free abitrweta provided are riearly explanatory ol st„ttg«rt ■ Frunclt'sche Verlatrahand- Let n bo any number, 

the sdeoai of the taw aa relating to patent*. Verlagalmnd number* to the lame order 

pHYtmtAhiacME Chsmin dnb HOMOflgNEN Thl* ta a imputar. intereatlngly written book “ .ST" ““ 

UND H«TBRO«ENEN Gasbbaktionbn, „„ common and acme nnnaual form* of 

MIT BESOWDgREH RucEBICltT DEB fl,h„, jj aive, an toalght not only into the n -t- 3 n + 8 n + 1 

StrahLDNOs UND QuanteNUBHRB life hutory of some Interesting Aahe*. but aleo »+* "+♦ »+« 
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le aeiaooa of the taw a* relating to patent*. ® and write the nine number* to the earns order 

HYMltAl.iaCME Chbmib DEB HOMOflBNEN Thl* ta * imputar. Interestingly written book “ .ST" 

UND heterogenen Gasbbaktionbn, „„ common and some unnsual form* of 

MIT BEBONDEBEH RucBSicilT DEB fl,h„, jj aive, an In.lght not only into the n -I- 3 n + 8 n + 1 

StrahLONOs UND QuanteNUBHBB life history of some lntere.tlng Ashe*, but also »+* "+♦ »+« 

SOWII DBS NebnhtSCHKN ThNOREMS. the Indnatrlal u«e» of flahes n + 7 n «+6 

(Phyiioni Chemistry of Homogeneous With thl* square, any number of equan* may ha ‘ 

and Ueterogeiieous Gas Roaotiuns, witli Tbe Foundations ok Normal and AB-inade. Latn^O. The resulting equarc Is glveo. ' 


Bpeoial Regard to the Thooiy of Radia- NoaMAi, PsYoiioiAwy. By Boris ftidls, 
tion and of Enorgy-Quanta, and_ the! A.M., Pb.D., M.D. Boston: Richard 0.1 


Ai. I'SYoiioiAwy. By Boris Hidls, The *um of the Unas and dtagoanta Ic IS. 


Nemst Theorem.) By Karl Jellinek. Badger 8vo. ; 410 pp. ; lllURtraled. 8 4 8 

Leipzig: 8. Birzul, 1913. 844 pp. 10 x 7 Price, $2.60 net 7 0 5 

iniuies. Price, m paper cover, 30 marks; gome day, perbap*. B. O Wetia may write Let n - IS, the reeulting aquare it 
iKiUnd, 32.5.0 mancs. an article on the HclentlAc poatulate and poa- 16 21 14 

If evidence le needed of the bumonae advances terity Whatever else such an article might be. 18 17 19 

which have be«i made of reoent year* In our <t would be eminently readable A« Prof. Bldla 20 18 18 

knowledge of the phenomena lying at the very polnta out, even such an exact tdence aa The sum Is 61 

root of chemistry and phyakN, a glaaoe over tho mathematics ha* b*d its axiom* disputed Fey- A graphical method may alao be appAed to aquarea 
page* of tbe book before u* brtaga abundant rhology la one of our baby sdeniHw, and no of to numbert. aa follow*. Write the number* 
proof It ru p reeente a very oomprebantiTe pro- doubt It* present working theories partake draw lines across tbe equaro is abown. TiMti 
■entatlon In text-hook, or perhaps rather band- rather of the nature of acaAoldIng than of 
book, form of the vast held of phenomena which corner-stones Tet thl* BcaAoIdlng I* indls- 

to-dsy are of prime interest to the phyaloal penaablc to the ercetlon of a anhataotlal etruc • 1 I •' 

cbemlgc tore Hence Prof. HIdIa very properly devote* \ 1 

The Ijook la divided Into four main dlvlaians much of hU space to elucidating the forniu- \ / 

devoted mqiecUvely to the static* (Thermo- lated aasiimptlonn of paycliologv He deplores 
dynamic*), the KlnetiCN, the Klectro-chemlstiy the existing tendency to confoimd thl* study ^ 

and the Pboto-chenilstry of Use Reaction*. with spiritism, religion, nnd the faith cure. No '* / ""M 

The author liegtas with a survey of the founds- one who follow* hi* faeclnatlng exprialtlon can / \ 

tton* of thermodynaralm In developing tlie long barlwr that delu*liiii In the totter per- u ^ la 

■econd taw. he makes use of the cominoo method tton of the work such sublecta a* ■ttmolatlon, 

of cunridering a cycle carried out with an Idenl reaction, exhaustion. Inhibition, unity, nyn- j 

perfect go* It aeeiiw to the reviewer tint tlieal*. and purpose. In all thrir mmlAcaUona exchange piBcoa of tbe numbers at the end* Of the 
UU* method la unfortunate, for on the one hand and Interrelation*, are dlecuascd In a masterly Unes. The result will be a magic aqnatw j 
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8 10 11 6 

13 3 2 18 

that the numbers at the comers and the 


UU* method la unfortunate, for on the one hand and Interrelation*, are dlecuascd In a masterly Unes. The rasult will be a magic aqnatw 
It baMW the argument on a ntbstanoe which does manner, and the antbor'* own theory of "mo- 1 16 14 4 

not exist, and on the other It is apt to leave In the ment-coosclonsnesa" I* exhaustively explained 18 0 7 9 

Htudonl.'* nibid the Imprtwslon that there Is some This theory appraise* tbe quality and fallows 8 10 11 6 

particular virtue In ttie use of an ideal gas — lust the derolopnieiit of. consrioasoea*, from rrAex, 13 3 2 18 

the opptmlto of the Impraaskin that should be through complex reflex and luetinctive, to Its It ta seen that tbe numbers at the comemnd the 
empbijilsed. namely, that the nature of the work- hlgheat form — Relf-eonBClouauem. In all this four ta tile eeuterramaln In their place*, 
tag Hidwtance 1* yuOr Immatertol Journey be 1* careful not to Ignore the bio- -nue arrangement can itao be generalised as 

The author then proceed* to cllenu** the static* logical viewpoint, hence we have true progre*- foBowe: 
of git* riwriloii*. first, 011 the heal* of reversible «lon Instead of what Is no apt to degenerate n n -|- 14 n -f 13 n -f 8 

cycles, u>d then by tbe aid of Ole several char- Into futile loitering* and wanderings The nor- n-l-ll »+6 n-4-6 n-bS 

w-torlstlc thi-rmodynamlc fuiictlims, entropy, free mal and the abnormal are made to throw light n-f7 n-f9 n-j-lO n-f4 

energy and thurraiKlynamlc potential In thU the one upon the other, a mode analogous to «+l8R+2n-l-In-t-I6 

part of Uic i*x>k we also find the first Introduction tho trial-halanee proof of the accoootAiit. and Uting this iquaiw by giving n any value whatever 
of the Nenist tta-orem considered Arsl from tho one that results In an eminently sane and bal- * magic aquan wfll bo tomed Ptrhans, and 
atandiKiiiit of thermodynamics, and then from anced concept Prof Htdla bat worthily ex- probably, the more etoboritW aquarea may be 
that, of stailsih-ttl mechanics tended the oliservatloos of tho late William diawn out gtaphkiaDy. 

The foiirtli section of tho Isaik Is devoted to James, to whom aa master and friend the 
the uiisicrii ili.orv of radlattan. and Introduce* present volume 1* dedicated He doe* not. how- (13008) A. B. C aakg hoW he eta tot 
Ploiieh s forimila di'rlvisl fi-oin the theory of ever, fatuously accept all James's ooneluslotta, R*® apoke* of the wbenta of a pattiag motor-car* 
etacl^al osclllawrv but Indorse* bis psychological Introspecriaa, standlug still or oven turning backward when tiio 

The ftfih stvtloii deals with the connection while rejecting many of hi* motapbyalcal com- light was not randered totormltteot by the phamt* 
between the theory of heal radiation and the plications. of a fence or any other vtalhto maaa*, A. We have 

SrNe.;is.TelIre,l;"*''’ ““ The A B C AND X Y Z OF B» CULTOm Jiw 

ti.* ,..1 division (stat.^, i. t nr w'h.rrp^;::^'^ ^ 

and Photo-ehomlstry of Gas Keactlons take up i, n, N®*”" qutetioa and appUm the taet <ri iT 

a^t 180 out of the total o, K4t page, of the 

Dr JdHlnek'e book stonda alone os the moat ’*''** Boots, father and son, have been eo for- gghieigg' with the steps of the nlmni Tig*‘’^Tlta iiul 
uprih-dale and completo repertory of a vast *>i''»tely situated that they have been able to gg the forward motion of the eve t*ndiims tiiA 
amount of taformatloa eoattered through current ""PPlement their own wide expwrtence with gi^. u i. gniy to be eaen ataotataMTiteaarig 
ilMrature, and not ebewhere presented to collected numhi rless others, and tbiw to keep gg raUcto Ilea betwemi eaWn^tekta. t3 

form. A J L f"'>7 ebreaat of the moat recent praotlee and motion of the Trc«~f must ^taTisZ^iM the 

HamhnotoB EiltiBgON’B HOME COURSE OK oMheta tirarld and murt iK« waNtt k 

BmEmwi 80 Irving Place, New y,!, the knowledge of thousand* of beekeepem dtsi, kt 


Ktynamlc potential In t 
also find the first Introduct 
■cm conridored Arsl from ' 
modynamics, snd then fr 


devoted to a discussion of experimental data 

TIm divisions on the Kinetics Klectro-chemis 
and Photo-ehomlstry of Gas Keactlons take 
about 180 out of the total of H44 pages of 
work. 

Dr JdHlnek's book stands alone os the m 
up-to-date and complete repertory of a v 
amount of Intormatlon scattered through curr 
ilMrature, and not ebewhere presented In oollec 
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la twenty-four leeeone Mr. IRmerton hM presented have been verlAed In tltelr owa potet in a S* a tiSiTsSST 

abown bow any IntelUgMit can apply apiary Every branch of tiie Indae^ from 

eOetaRcy prin^ee to bta oMdwti at borne and production to sale* Is treated, and ftas ananga- mm LSSffiSi 
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ts^MnfMl at Otaewe 

|/r' ; . / 'iMMiNM /m* pp » 

|Mv 4 , ,9^ omcioiM iiw Meond dUBcuUy, 
moat be idUMd at « (ionstder- 
}«t^ dt^we tram Mh» wtbJMt to be 
j tMkMi M that diflbreiwe* in tiw diatanoe 
<(tf the eeverftl partB eubjeotod to the rsye 
bBeome iasUinifloaut in eain|Mii«un with 
the netiuil dtBtance. 

The Method of Crooe-firing. 

With all the HpecUt meafiuree diecussed 
above, it would not be poeelble to produce 
an entirely boina«eneou$ field ot Hoentiren 
radlatlou, extendity: to deep-lying atruc- 
tune and organa Still leea would it be 
powible to expoMe an internal organ to 
radlatlou of greater Intenelty than the 
fiverlylug surface structures, ae may be 
desirable tor the treatment ot internal 
tnnoni. True, in exceptional caeee a 
apacially constructed X-ray tube, or a part 
of inch tulte, may be introduced Into I be 
body. In some cases, also, the use ot ra- 
dium may be rerarted to. But what is to 
be done in the case where neither of these 
methods is applicable? 

l%e resonrces of the physidst are not 
yet ezhauated. If two streams of rays are 
aent into the bod,v through different en- 
trance areas, that portion of the field 
where the two streams cross will be ex- 
posed to a double radiation, while the 
stein, tor example, receives only a single 
stream. In this way a diseased part can 
pe given an energetic dose, while for the 
healthy parts the dose may be kept below 
the limits at which undesirable effects 
become felt. 

We have here dlscnsaed only the meth- 
ods of appUcstlon of X-raya Jt is not our 
fnnetton to discuss their efficacy as a 
remedial agent. We must restrict onr re- 
marka on this point to the statement that 
as yet the invisible radiations cannot be 
looked upon as cures for cancer, althougb 
some promising results, especially with 
myoma sad superficial growths, have been 
obtained by some of the workers In this 
field. In certain cases, too, where cure 
would hardly be looked tor, at least con- 
siderable relief for the patient was se- 
cured. The whole field of radiotherapy is 
still in its InfHncy. While, for this rea- 
son, the value of the results ubulned so 
far, and of those to be expected in the fu- 
tnre, is somewhat a matter of dispute, all 
homage la due to the able aud earnest 
workers who are straining every effort to 
advance this bran^ of medical science. 
In Germany, In particular, very excellent 
I work in the X-ray treatment of tumors 
I has Iteen done by Prof. Bumni of Berlin, 
{and Prafs. Krduig and Gauss of Freiburg. 
I Promising results hsve slso been reported 
I by Profs. I>e la Camp and KQpferle in tbe 
I traatment of pnlnioiiary phthisis. 

We cannot close without a word of 
warnbig to prevent any isissible misunder- 
standing. Ho long as radiotherapy is in 
its present exi>erlu)eutal stage, it must be 
rt«memls;red that in many cases tbe only 
safe course Is to resort to the knife. A 
competent surgeon’s advice must in all 
coses tie followed, regardless of any sacri- 
fice which it may involve. HesItaGon, In 
such mutters, may be paid for at a terrible 
cost 

The Manu&ctiire and .Fitting of 
Piston Rings 

(Casoludml frost ysge lit) 
around so that the Joints formed a con- 
tinuous opening, and as tbe notch out out 
of tbe joint to accommodate tbe pin would 
materially weaken a small ring, stane de- 
signers employ no pins irtmtsoevor. 

Inasmuch as the rings must, be com- 
pressed. In order that the piston may be 
luaerted in tbe cylinder, the depth of the 
ring groove must he equal to the thickness 
of the ring. As the rings expand to con- 
form to the siM of the blinder bore, a 
small space is left betiteen their inside 
citeomferenoe and the of the grooveo. 
Therefore, if the edsM the rings did 
noP fit closely against th» Mm of the 
gMovea, a space for the- eaeaW) of the gas 
would be allowed back .«f eufU ni«, and 
eMfUiluuttUy the flnikh aaddM; ot the bUm 
tm solid ifixmyu Is 

mesh ;,utl»o«eo «* 


Install ^ 

^ Perfect 

■ * Power Dam 

Piston Rings are Dams 

Thev are put around die piston But ordinary, one-piece piston 
head to keep the entire volume of rings have opem'nff) in diem — 
power in the combustion cham- power waste must follow. Gas 
Der, just as a power dam is buik leaks through these openings just 
to force all tne water into one as water leaks through aoreak 
“head* to be converted into power, in the power dam. 

/f you laanf a pmrttet pouwr dam m^P yaar sngins with 




Piston Rings ‘sa?: 

Made by McQuay-Nonit Manufacturing Co. 


They hsve no opeostgt lor to Unk ikiouyk, 
bcoHue they nre nuule of two interiocking 
“L" Hctiou. enck one nakng the oi«ning in 
lhe_ other. TheM Mcaom ere esneeatne end 
their opporing pointi of expenaon ^e to the 


uyh, rawon of this form of conSruction. They are 
lung Bede of speoel Processed Grey Iron of won- 
ig m derful toughniwi, smoothness end flexihilily- 
and softer than the cyfaoder — of lasting eleaictly. 

ii“ SEND FOR OUR BOOKLET -k wdl 

' ™ tell you all about Ptslon Rin^ and their rels- 
t»n to power and cylinder life Why you 
h by should use lanirTffnnr rings, ft is free. 


“Ask the User” 


In Um on , 

Omr 200,000 AatomohiUt ( 
and Motor Boat* \ 


Sold hy att ap-to-datm 
Bj^pP dmaitn, garagOM, iwpoi'r thop* 
ggllglS and marina ataraa 


NcQUAT-NORRlS MANUFACTURING €0-. Dap*t. S. A-, St. Louis, Mo. 

BiwcK Offleae: 

ifsnM iS&ty— 5t5 New Ndlhoa BMg. Los Ass#l*s~224^Wal BUg. 

CmisJo— W. H. BsoMJ ASssi, N». 120 AAfakU Street WeS, Tcwlo UA 


Ji Selected List of Practical Bool(s dealing with 

Automobiles, Tractors and 
Gas j^gines 


Gutoline E^ptte on tke Farm 


uses to which It can be apuiled In prment-day 
Term life It oonslders ai) the vamus bouso- 
buM. sbup and Hold usoiur this up-to-date 
motor and tnciud^cl^iM|^ers^ cQ^ne^^ 

the power plant In redenmcc 

Qaeifions and Atuweru Relating 
to Modem Aatomobde Con- 
gfmefioR, Drioing and 
Repair 

By VICTOR W PAGR 5Vt X 7 Vj. 
Cloth fttS pages. HOa IlluatrnUoiu. :i 
folding plates. Pricu, SI SO 


Modem Gasoline Automobile 

Its Dealgn, Ooiwtrurlloii and Repair 
By VICTOR W PACft 
cloth. Hin pages. .lOU Ulustratlntu. 1 1 
fulding platen I'rlue. t!l AO 
1 The most complete, practical and up-ui- 
clatr treatise on gasnib e autaraubllos. explain- 
ing fully all prlnolples pertaining to gawUue 
automobiles and their mmponvnt parts It 


CasoRne Engine Troubles 
Made Easy 

Arraiwed by V I C T O R W P 


Modem Gas Tractor 

Itu (Tonatructhm. Utility, Operation 

W PAOfi 6X X 7« 
Ctotb. 475 pagw. 204 illuatratlons, 3 
folding pUtea, Price, S3.00 
1 Treats exhaustively on tbe design and oon- 
itruetlon of farm tractors and traomr power- 

stMs of tasohna, kerosene and olf tnietora an 


Gasoline Engines 


S A comprehensive, slmplo and prs. 
work, treatlm ot gasoline enginre for 
tlonary. maririe or vehicle use, their 
struoUon, deslgo, managemont, care. <i 
tion, repair. Installation and tniuliles A 
plete glossary of twhnioal terms and a 
pbabAkially arranged table of troulilis 
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mm k €0.y liic.y PMkm Ml BrMdway, New York, N. Y. 






costs money — 

TRUSTY roadt we expentive, 
^ for the praMOce of diMt iimwi.« 
thst ooiliy roed nutetial k beina 
caM away to the four windi of 
heaven. Sooner or later it muit 
be replaced at great expeme. 
Ordwanr watetl 

not tuffidendy 

modem trafic A itronger binder 
k needed. That k wiw modem 
engineera are turning to Tarvia — 
a CM tar i^uct of meat adhetive 
power, which k uted to cement 
the itone together. 

Under heavy loadi a tarviated 


elaitic — not of to%vnt 


brittle — and traffic wears k 
smoother. The Tarvia also has 
the effect of malcing the road sur> 
face wateiproof and preventing 
ravellmg by rain torrenu. 

The addition of Tarvia to the mao 
adara costs so little that it k more 
than b a l a nce d by the saving in 
maintenance mcpense. The road, 
instead of being tom up by trafic 
and blown awny by the winds. 
sUys whom it k put and the an- 
nual repair bill k reduced 


_ in hundreds 
! using Tarvia regularly. 


TVm/a on nfum/, AJJiam am ntanti 4 

BARRETT MANUFACTURING COMPANY 

NwY«A 



MASON’S NEW PAT. WHIP H(NST| 

Md hr VOUtSY W. MASON * CO., he 
n>ewM«iw«.ILI.. U.S.A. 


jn 
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EPICYCUC TRAINS, which pUy so hnpoftant 
^ h toolM Mrkft an ably dsKribed m Sciao^ 
Aaaricaa ^^enent 1524. Price 
sale by Msoo & Co„ Ibc. and all m 
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GARAGE 



Cleans Eveipwhere 
It Goes 

Everywhere it cleans thoroughly and quickly. 

IW iin« particles penetrate, loosen and wash away 
all dirt and grime from every place with 

LESS RUBBING IN 
LESS TIME 

Stubborn work stains and discolorations on 
the hamla readily disappear before its irre- 
akRiUe power. 

Jkhny Uoot emd iNroetions on 
Stftor Cim ilte, 

DON’T Be Without It 



hrtely.lurMet'Oirda ai^SR*ii»g to:***' 
algaed giKt cut: flMt dM 
tstn when it la eapsnilsd iio *t the 
der walls. Itmdretlesfly; a ftkg lAouM 
prees with equal force against all psHk 
the eyUmler wsU, and tlteOe imndlttOM can 
meet nearly be obtained If tb^ ring Is eot ; 
eccentric, with the end#, St the lolHh tWli*j 
ner than the center, fW asiiul pWctlOel 
la to meke the ends one half of the thick- 
neea of the eenter. However, 
the ideal condition of equal preeaoM at all 
points la impossible to attain, many 
fSeturent contend that the oencentilOally 
formed ring aervea the purpose as well, 
and Is atruuger at all points than Is that 
of the eccentric shape. 

Piston rings are generally cut from long, 
cast irou cylinders, appriuilmating In both 
outside and Inaide diameter the slae to 
which the ring la to be formed. This cyl- 
inder la aometlmea known as a “pot,'’ and 
la cut in a special fixture placed In a 
lathe. The pot la generally of aulBolent 
length to enable twelve or fifteen rings to 
be cut from It by means of a special tool 
deelgned for tbe purpose- This tool eon- 
slsts of a aeries of parallel, stationary cut- 
ters that are mounted on tbe tool carriage 
and fed toward the axis of tbe pot. There 
are, of course, as many tools in the series 
as there are rings to be out frmn the pot 
Bach succeaslve tool of the series Is gen- 
erally arranged at a greater distance from 
the pot to be worked, so that all do not 
start cutting at the same time. The edge 
of each tool la sometimes rounded slightly 
so that a thin circle of material remains 
at the inside edge of each ring. This Is 
removed when the rings are ground. 

If the rlnga are to be cut eccentrically, 
tbe pot Is mounted on a fixture haring a 
pivoted stud. Tbe pivot Is at a certain 
distance from tbe center of the fixture and 
atud, and the swinging limit of the. latter 
la regulated by a slot and pin. The stud 
and pot are moved to the outer extremity 
of the Blot when tbe outside finishing ent 
of the cylinder la to be taken, and then 
awuiig Iwck to the Inalde limit when tbe 
Interior Is to be Iwred. This serves 
throw the pot "ott center” by a sufihfient 
amount to make the Inside diameter eccen- 
relatlou to tbe outer diameter. If 
Is eccentric, the rlnga from which 
It la cut will alao, naturally, be eccentric. 
After lieliig turned and bored, tbe pots are 
put away, to season and cool. This re* 
llevea the material of tbe strains that will 
always tie Induced In cast iron by any 
I machining oiieratioD. 

Tbe necessity for making rings of ex- 
actly the proper width has resulted in the 
design of several special tyiies of grinding 
Diachiniw. The grinding and poUsbing 
wheel machines to closer accuracy than 
any other tool, and therefore tbe half- 
thousandths inch exactnesg -neoessary to 
entrusted to this. An tateresting type of 
edge grinder consists of a rapidly revolv- 
ing emery wheel, aet ou a borlaontal axis, 
and a slower-turning bed, or chuck, placed 
under tbe periphery of tbe wheel, and at 
right anglee to Its surface. The ring to 
be ground to placed on this chuck, and as 
tbe iieriphcry of the rspidly nrvohrlng 
emery wheel Impinges on tbe edge of the 
ring, tbe latter to ground to the correct 
also— provided tbe chuck has been set In 
tbe proper position. In order to faciUute 
the setting of the ring In the chock and 
its removal therefrom, the chuck dUfert 
from that of the Jaw type ordinarily found 
on a lathe. Tbe ring to held In ifiace by 
means of tbe magnetism of an electrically 
excited core forming tbe bed of the chuck, 
and controlled by a swltoh placed 
operator. When the ring to placed on the 
bed of the chock and the current turned 
on, tbe work to held rigidly In poaltkm. 
madtlne of this type can 
lings per day, and at the 
the work so accurately that 

rigid tests coMttotod 



Did dttJkf whoR)Wyi!i!# 
yiWr llii 


Not 


^ Teb LmI 


You hover 

tuanmtee.tm aiiy o»w 
iiunictirtHk did you ! i 
If we mofolydlbRbl bia *^ 
edMrvioe you might byi * I’V 
take that a grain of lalt/’ 
Bm you iton* toHn fbiineki (0 
yooiuolf-be tkapdcal toibd 
bKkourmfonwMvHthlfaegtiar- 
antee ; ‘'Pupcture-ptool^ .tbyoti 
get everyenmpenny you pkW.*’ 
That guarantee Ik 
in Leadet No. 6, hree for the 
a$king. 



ELECTRIC UCHTINC FOR AMATW^ 
ow « maA md wijtrfiynttl ImAiAIm mi 

J55T “1^ 10 


The finlRiiog of tbe ontaldh. ftiew Of 
rings to done to a mofo oomitloti 
grinding ntriiiaa SMskl alfuildr, 
m.1 appMiaao^ to a .bthd''Wl|(l/thd'4nii: 

mm Mmmi 





SCIOmFKAMSaCAN 


Some d«}r you fiHiir drive into ■ tight 
place mhere you «»iU want to 

SctynnrCar 
on kf Haimdies 


'THAT iin't an ideal aervice 
^ itopi but we are talking about 
the stop that means STO Pj that 
fneans safety or smasfa-up; that 
roeans Life or Death ! 



has absolute gripping efficiency 
at any stage of wear because it’s 
the same clear through as it is on 
the surface. It has more uniform- 
ity of grip, wears longer than the 
ordinary brake-linings and is not 
affected by oil, water, gasoline, 
heat or dirt. 

Order it on your new car— have 
your repair men put it on the car 


jrou re running now. 


Thermoid will make 
good— or WE will. 




TlMmoii Rriiber CoMpany 

Tmtoib Kcw J«scy,U.S.A. 


tolles t S S Cb^ 1^442 Ship* 

WflM JJL \L 4 ir. 7 IQ 

wiu)#Two m Tom 
^Grand 
Cruises 

AROUND 

theWORU) 

mad Througlt tile 

PiBRSMi Cssal 

Chel^JiiLlS 
OtsduAJuLSl 

Fnnn Now YethWflM piteevsl 
eiiisa of the werR insl^f a 
eWl Ss the Sm IMago (/Omm- 

fSSOan-tSSSv 

laeluding alt McagsMir «*> 
pansaa. aBoat aad aahass. * 
Wrthfyttrnm 





taUstock. A higb-apeed emery wheel la 
drlTea cm a {larallel shaft, and the feeds 
are so arraniied that the distances lieiweeu 
the two shafts may lie cbuiiKed. or the 
wheel itself may be moved lougitudluall} 
along Its axis. Tbe rings to be Uulshed 
are mounted on a cylinder or mandrel, 
provided with an adjustable clamp at one 
end, and when a dozen or so are pressed 
tightly along each side of each other and 
tbe clamp Is set, the rings are held rigidly 
in place. All rings are thus ground to tbe 
same diameter, and if they hare pre^i- 
oualy lieen split, they should be tightly 
closed when mounted. In order that their 
outside will be finished to a iK‘rf(*cl circle 
The finishing of the Inside of the ring- 
is a matter of varying practice. Some 
manufactiirors holleve that the small seule 
left after casting and boring renders the 
ring more elastic, and therefore do not at- 
tempt to remove 11 All well-made rhigs 
are thorouglilj tested h.\ exisrt InsiHflors. 
howe\er, and the width and thickness 
measured to the bulf-thousandth of 
Inch. The iliig Is further tested for flans 
In the metal, and is then examlnml to de- 
termine Its elasticity by exiauiding It suf- 
flcleiiil.N to slide over a piston of the sumo 
size as that for which the ring 1 Intended 
If It Is discovered timl any is'rnmnenl set 
has taken iilace after this oiH‘ratloii, the 
ring is dts<‘urded as licing Insuiitclcntly 
fiexible. Kings arc also discarded If, after 
l^mpresslon to a iierfeci circle, tlicy fall 
to spring buck to their normal size. 

As a chain can he no stronger than Its 
weakest link, so cun the ordinary piston 
ring tie no tighter than Its Joint. This 
wtHikness of the Joint of tbe piston rliigj 
has led to the design of H<>vernl t>peM In 
which the Joint Is •‘backisl up” or reln- 
forcetl hy another ring or iwir of rings 
One of the host known of this class of 
rings consists of two separate rings of "L’ 
section, of such a slz«‘ and shaiie that the 
projection of the "fisil" of one ”1/’ c<|unls 
the thickness of the “shank” of the other, 
and the section of tbe two ns the) an 
fitted together liecomes a is»rfect ns-tangle 
Each ring, of course, Is^spMt to allow for 
the proisT expansion, and a pin holds each 
In Its correct position with iHdutloii to 
other, so that the Joints must remain oiiise 
site each other. 

In other t.vtK*s of this “Jointless*’ ring, 
an outside ring of full width Is used, while 
surrounding flits are two rtngs of half] 
width. I’urhms shuiies are employed to 
hold th<‘ tliret* iiioccs togelhei ; one of tin- 
almplcst <if these Is to frm the two nar- 
row rings of •‘L" section with the “feet” 
adjoining In the center and making a “lip" 
that eXHCfl.t fits In the gr«»ne provldeil In 
the larger Inner ring In other forms, the 
largei ling Is the outside one. while the 
two rings of Uiilf width are placed Inaido 
in all cases, the Individual rings an* 
pinned to their neighbors, to prevent any 
of the openings from falling Into line 
It will be iiub-d that rings of this tyiH' 
do not need to lie pinned In the piston, as 
their Jointless form ctlmliiatea any possl- 
hlllty that the compression of the force of 
the explosion will “blow through" Iiecanse 
of tlie change In the position of tbe indi- 
vidual rings 

Neglect of the Human Machine 
By Eugene Lynum Fisk, M.D., Diractor 
of Hygiene the LUe Extensiou 
laatUnta^ lac 

T O speak of the human body as aniaohiiio 
may offend gome pooplo'a aonaibilitios, 
but we must take that risk, conceding, of 
course, that the analogy should not ho 
ried so far as to include man as a whole, 
because, notwithstanding all that has Ixwn 
written, from Thales to Bergson, nobody 
knows what man it as a whole. 

Man}' machines are “fool-proof,” but it 
is not so with the human body. 

True, there is a certain "faeter of safety” 
lat allows for ill treatment of the body, 
for starvation, for gluttony, for poisoning, 
|for ittfootion, and for various other straias 
and atraaaes, just as every wall-built machine 
lis piannad to withstand more wear and tear 
Uh*n it k called upon to undergo with aver- 
se# use; but this factor of safety is not the 
k f WK ? in all individuals. In some, it is a 
eusotlty. in otbsn, it is raised to 
>ti)a "ath” liowar, as in tha oeoMlonal in- 


Look for This Trademark! 



genuine Irwin Bit. Then you | 
will get not only the correct Irwin pntte 
but the genuine Irwin Qualuy. You will get n I 
that M trip-hammer forged from one aolid piece of Iiw 
Crucible Steel. Thu important factor u found in no other bit. 

E IRWIN AUGER BIT COMPANY Wllmlii||tgn_,_Ohj«J 

j /f'pl A Haven of Comfort 

L*rflc. mrv clrgunliy furniihrd roonu. ovsnlooking lake and park* Single or I 
mi suite. Wiih pnv.ic ball* Amm-ic«n or P ' ' 

a I Orchettia evenings A hMutrfully •ppoHll«d home for tkoM who 
Unly lU minute. Ir.,n lieerl 4 iK. nly Wnie (or r.le. end lUu. 

CHICAGO BEACH HOTEL 

^ ‘ Hyde Perk BoulavmrdtSUt Street) en the Lake Shore. CMcei 


THE EDISON CONCRETE HOUSE I 


Fresh Water for Stock 
without effort or expense 

It's mighty pleaBant to know therein plenty nf^wutcr 

aii^ne troobica ahead of you. That'a exactly the 
Sttuatl on when you INSTALL A 

RIFE RAM 

ON YOUR FARM 

•Any atrenm having a fall ot 3 feet or more and a supply of 3 gsllona 
lore a minute, wllloperotelt Insiircsni onutnnt, automatic. perroane 
ly Nn skilled labor required to Install Used with Bith 
r ah pressure tank Over 11.000 In dally nae. No freeaUi 

Tall Ua Your Watar Supply Conditions I 

and we will send free estimate on a Ram tor y our re. ' 
quirements. W rite today tor catalos aud particulars 

RIFE ENGINE COMPANY 
3 B 3 S TrWltr Bultduia NEW YOiUC OTYJ 




Bowser Keeps the “Gas” 
in Gasolene 



Doesn’t matter u'Aaf car you own, 
can’t do its best on weakened gaso- 
lene. When gasolene is kept above- 
ground it loses its vitality through 
exposure to changeable weather con- 
ditions. Dail^ temperature variations makes it vaporize. That vapor 
is the "punch” that makes yourcar go. Dirt and water also get in, both 
are annoying. See what happens when your gasolene is stored in a 




Underground 
tC Gasolene Outfit 


It juat can't leak. It is always at a constant temperature. Air can't play acroia it to 
rob It of its "vini.'' Every drop is delivered any distance to the garage — full of life 
and power. Not n drop lost on the way . Not an atom of power wasted. Safe from 
dirt — fire — theft — loss. You soon get your money back. 

The particular Bowser system for your garage is eaiily and economically inatalled. 
Learn about it Use the coupon. Costa nothing to find out— no obligation. Send 
the coupon today — NOW. 


disc yet always within reach. No tunning out of the store for oil. No oil odors. 
No oil leakage or loaa in anyway. Oil measured as it is used and price accurately 
computed. No mislakea. Fire hazard reduced. Store efficiency mcrcaaed. You 
tbe saving and efficiency in the oil profit statement, A Bowser system also gives 




Use the coupon. Learn of the ve^ Bowser I 
system for your store. 'There are 5(X) different | 


Bowser systems made- 
■ million users. Li 
Bowser help solve your I 
oil storage problems. 



B. F. Bowsot A Co., Inc., 

*141 naassSt.. Fait Wsyss. laJtasi 

I WtthiHIt Bsamme a r obl nstkin on mv 
mth*E puri.‘io'’lmlic 


We want i 

of hish srsda salesmen 1 
DC« WriiBfordeisiU I 


OsasJlsa f sstory. Toreoto. Ont. 



SClEJmnCAMESlCAN 



SPEQAL MANUFACTURING 


MANUFACTURING TO ORDER 

Thi Globd MacNIni t Stpg Co.. Clevilarid 


CLOCK MOVEMENTS 

SprlUR moton uid pu-la manuhctured 
AU KIndf uf Ciltxk KepAlrlng 

MODEL AND EXPERIMENTAL WORK 
LUX CLOCK COMPANY, WalorlMrr. C« 


fllCTRICAL AND MFCHANICAl DEVICFS 



RUBBER Work 

PARKER. STEARNS A CO.. 

I Av«., Brooklyn, N. Y. 


IHIJCHWEKDTLL .stamp CO, 
-.SFiLLSiAMPSifllFRSSFIGURlS. 
BRIDGEPORT CONN 


ownt.lowMtprlOM. Sand porfeet 
for low aatimote and boat oiport 
THE EAGLE MFO. CO.. DapL A. 


; largeat MUIP: 


JCoillat Buginaa, Orvwart' 
“ and Bottlan' Haolilnery 

77h« VILTER MFC. CO. 

Mn ClintuH Sinmt. Utlwauk—. Wit 


MODEL MAKERS 


INVENTOR'S^SIJPPLIES 

V N I <1 N M O l> r I. W O R K a 
LublliMI 882 IltS CUrliSt..Ckiuf* 

Tka aMot. noat raUabla, moat affielant nadal 
maklaa and 


SPORTING GOODS 


VEEDER 

Counters 

to raalatar raalaroaailat 

ssTTOiaaTiiSESr: 

VEEDER MFC. CO. 
ISJawMll. RardalCaBi 
O/elofnWarf Odomittri 
TachmMtrt. C'ounlara 
and Mna Caitintt 

to CarktTc^ °lS* ^ 'i3ty 




F{^ Magical Apparatus 

l ug t v'mT F*’''" 

MAmWKA > CO IUagla.iar.n 4«3 Mitt Aaaaaa. NawTark 


LUBRICANTS 




^ Anyihinl .. 

^ n»-t »4 Marlh Cllalaa u_ 

tlvacoMlMTgmA 


CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H. MARTIN 

a, ST PAUL BUILDING 


I firilSSSriSS BUSINESS 

Raad CaralallF. Br 


SCIENTmC AMERICAN 

ir-s&sar?; 

Y#ATC'» IT CAREFULLY 


BtauM of an old toper who Mvm into the 
eicbtieB well nigh pohnn^roof. like Mlth- 
ridatea of old. 

That moet people exoeed their factor at 
safety is shown by the fact that few people 
die a physiologit^ death, If one may use 
such a term. The human olook usually 
breaks down instead of “rtmatti 
For example, in the United States there 
were, m 1910, more than 100,000 deaths, 
lietween the ages of forty and sixty, from 
diseases of the heart, oirottlatlon and kid* 
noys. Preoeding most deaths (not due to 
aocident or to acute disease) there is usu^ 
a long period of impairment, or ol 
sivoohanges that gradually reduce the 
value of the individual to himself and to 
society before the Anal and total Iom. 

Is this condition of affairs creditable 
to human intelligence? 

Should we be content with the 
vival of the race? Is it any more reasonable 
to be satisfied with the average man 
is to-day than it would have been to rest 
satisfied with the locomotive of the fwties? 

That man as a practical, overy-day, use- 
ful citizen, cannot exist by will power or by 
psychio force alone, but is dependent 
upon the mechanical integrity of his parts, 
is shown by a very brief survey of elemen- 
tary physiological facts. 

Consider the circulatory system alone. 
The heart is a pump that forces the blood 
through a system of elastic tubing — the 
arteries. If this tubing is overstrained, 
deteriorates and frequently it bursts, caus- 
ing death by apoplexy, if the affected tube 
happens to be in the brain. 

Now, let us suppose that in every house- 
hold there was a complex machine operated 
by a pump, and a system of delicate tubing 
upon which the life of the family depended. 
Let us assume that the bursting of that 
tubing or the breaking down of the valves 
of the walls of the pump would bring 
death into the household — what would be 
the public and private attitude toward such 
a niaohinc? Undoubtedly the government 
would inspect it regularly oven if individ- 
uals could be found so foolhardy as to 
ucgleot such an obvious duty, in line with 
the so-called first law of nature — self- 
preservation. 

There may be something repollont in the I 
mechanistic truth that the mighty brain of 
a philosopher or of a statesman is just as | 
dependent upon the potency and integrity 
of certain elastic tubes as is that of the 
hound that lies at his feet, but suoh is the 
fact , and if the philosopher or stateeman 
wishes to be spared for a reasonable time 
to carry on his work, he must take 
his tubing. 

Of what avail is iospeotlon of the human 
machine? Can inspection detect changes 
in the working parts in time for the repair 
to make things right? Fortunately 
the answw is emphatically “YES.^’ Long 
boforo the tubing, which wo have’'referre<i 
so important a part of the human 
machine, is seriously impaired, the fact of 
over-strain can be determiniKl and the 
strain being abated, the life of the tube is 
prolonged; also the keen inspector can de- 
tect the early signs of failure in the pump 
and said pump can bo strengthened and its 
burdens adjusted to its capacity. 

Long before the kidneys — those sponges 
for absorbing and separating from the | 
blood-current its waste products — are 

impaired, the microsooiio and the 
chemical re-agent can reveal the signs of 
ovor-stram Heart, blood vessels, and kid- 
an) closely dependent each upon the 
other and the inspector's tests seldom fail 
to find a weak spot in this system, if it be 
present. 

Many of these human machines can be 
adjusted to run perhaps for many years at 
leiver gjieed, whereas, a continuance of 
high speed would mean early and in- 1 
evitable breakdown. In other cases, thej 
uchiue IS doing the wrong kind of work 
It IS not being operated with the right 
lid of fuel. 

.\ri) these more scientific <iay dreams as 
illusive as the philosopher’s stone or thoj 
ilixir of life’ Fortunately for the ready 
acceptance of these truths, they have been 
tested m the practical business world as a 
matter of business economy. 

About five years ago, the officers of a 
life insurance company decided to offer to 
their imlicyholders the privilege of a ftee 


medical examination once each year for the 
purpose outlined in this article, namely, 
inspection of the human machine in order 
to detect the need for repair. Out of 2,500 
people who accepted this service, 40 per 
cent were found more or loss out of order 
and in Med of repairs, most of the derange- 
ments being found in the heart, blood 
veesels and kidneys, as the average age of 
the group was high, 46. Of those found 
impaired, 44 per cent wen not awars of im- 
pairment. The insurance company did not, 
of course, undertake to treat these people, 
but with their consent reported the impair- 
ment to the family phj^ioian or to such 
physician as the jiolioyholder designated, 
upon whom the task of repairing the 
machine devolved. What wm the result? 
At the end of four years, an aotuarial 
analysis showed that among those found 
impaired the death rate had been only 97 
per cent of that upon which prmniums are 
based, or since they were impaired risks, 
or about 60 per cent of that reasonably to 
be expected, allowing for the impairments. 
In other words, if these risks had not come 
under the system of periodic health exami- 
nations the mortality would have been 
double that actually experienced. Making 
all possible allowance fur the smallness of 
the group and the short duration of the 
experience, an emphatic saving of life was 
demonstrated. Even among those reported 
unimpaired, a very low mortality wae ex- 
perienced, as many of these people were on 
the border line of impairment or were not 
living hygienically and were guided accord- 
ingly. 

This system has since been made avail- 
able to all insurance companies and to the 
general public as well by the recent eetab- 
lishment of the Life Extension Institute, 
Inc., through the efforts of Mr. Harold A. 
Ley, a prominent busmens man of Spring- 
field, Mass., and Prof. Irving Fisher, of 
Yale. These gentlemen have enlisted thej 
aid of ox-Presiilent Taft as Chairman of the 
Board of Directors, Mr. £. E. Ritten- 
house as President, Surgeon-Oeneral Gor- 
gas, and nearly one hundred of the leading 
soientists and pubhoists in this country and 
abroad as a Hygiene Reference Board to 
assist in guiding the scientific and educa- 
tional policy. 

Regular inspection of the human ma- 
chine, therefore, will soon include a large 
proportion of the population and no doubt 
become m time a commonplace and com- 
monseose measure, just as obviously 
necessary to individual and social welfare 
as the inspection of banks and u 
companies, and of the various maohines 
that are likely to go wrong and kill. 

If the human machine is found to be out 
of repair, what next? 

When an ordinary machine is out of re- 
pair, wo use common sense in selecting a 
repairer. If it is an electrically-driven 
machine, we send for an electnoian; if it 
is the plumbing, we send for the plumber; 
but when the human machine is out of 
order, we ask our neighbor or the druggist 
or even the office boy for advice untO pain 
finally drives us to the human repairer — the j 
physician— who is expected to undo all 
harm that our proorastination has wrought. 

Surely, a patient enjoys more ke^y 
being kept alive and well than having a 
learned diagnosis made, out of whieb he 
extract no satisfaction except the mor- 
bid oonsoiousnesB that he is an "interest- 
ing” and utterly hopelesB “case.” 

It is better not to beoome a "caM." It 
is well to have our “works” regularly In- 
spected, so that the repair man can be 
called in time if he is needed. 

South American Trade-mark Lawa.- 
Under the law governing trade-marks in 
Argentine anyone may register a trade- 
mark, if such mark has not been registered 
by another, thus eoabling unserupuloua J 
persons to anticipate the entrance into the 
market of a foreign trader or manufacturer | 
and force him to pay the registrant for 
the use of his own trode-mork. This has 
been remedied in part by a decision of the 
Federal Appeal Court whioh provides that 
a person who has registered a trade-mark 
win not be permitted to instltate eriutoel 
proceedings for infringement of suofa ma#k 
unlew be either manufactures or deals hi 
the goods distinguished hy the 
in dispute. 
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Fill your factory 

with sunshine 

Buy it by the barrel and let it penetrate into 
every corner of your plant. It will give you 
19 to sl6 per cent more light than you had be- 
fore. It will lengthen your daylight day, cut 
down your lighting bills, improve sanitary 
conditions. Paint your ceilings and walls with 

RICE’S 
MILL WHITE 

The only oil paint ( without varnishj giving a glossy. 
Hie -like hnish 

It will fill your factory with sunshine. It will reflect 
every ray of your natural or artificial li^ht down on 
your machinery and into the dark corners of your 

{ )lant. Its Kh’ssy surface will not absorb light or col- 
ect dirt, germs and odors like a flat paint. It can be 
washed like tile. 

The Sanitary Paint 

Rice’s Mill White will not scale and require frequent 
renewals like a cold-water paint. It will not “alli- 
gator” and crack under the jar of machinery like a 
varnish paint. It flows easily under a 4-inch brush; 
two coats equal three of lead and oil. It stays white 
longer than an\ other gloss paint. 

The Original Mill White 

Rice’s Mill White made a trade name of the words, “Mill White ” 
There is no subs'itutc for it. None of its imitations has its elastic, 
permanent qualities No other paint manufacturer can use the Rice 
process Rice’s Mill White for ten years has proved itself unequalled 
for illuminatm<r power, sanitary qualities and low ultimate cost. 

RICE’S Rice’s Mill White IS sold direct from our 

CRANOLiTH factory, m barrels contaimnu sufficient paint to 

A toiitrli .md cIjmii cover 20,000 square feet, one coat. If you 
pcrinaiK iit tinisli fnr f,jve that areaof ceiling and wallspacctocovcr, 

roncrrlc walls Hi 

u,, A»ua w 

suffiacnt! unit's" a Ask for a copy of our booklet, “More Light” 

gloss IS desired. 

Makes the best pos- 


Rice’s Mill Whitt 
Paint, giving n tile- 
like enamel finish at 


U. S. Gutta 
Percha Paint 
Company 

23 DwOey St. 
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The Joke — He Never Thought of B. V. D. 

F anning, mopping and grimacing, “Phew! how hot,” won't 
keep yt)u cool, when the sun grills. B. V. D. will. It lifts 
a burden from your body and weight from your mind. You 
forget the heat, because you’re too busy “enjoying life” — loung- 
ing, dancing, a game of golf, a bout at tennis, watching a baseball 
game. Remember that all “Athletic” Underwear is not B. V. D. 


irclfarc, fix the B V, IJ Krii Woven 
you That positively dafeifiianl> >oi 


Thu Rid W»ven Label 


lit mind and make the lialea- 
y B. V. D garment is sewed 



This is Marie Antoinette \ 

Riding to Her Death 

Hers is historys most tragic story. 

Have you read what Burke wrote 
about the French Revolution — 
one of the great fascinating books 
that have made history p 

In all the world there are only a few 
j of these books, speeches, letters, 
poems, essays, biographies, that 
have really made history. To read these few great works 
systematically and intelligently is to be realG’ well read. 

What are these few great works? The free booklet mentioned 
below answers that question. It tells how Dr. Charles W. Eliot, 
from his sixty years of reading, study, and teaching, has chosen 
the few really worth-while books out of the thousands of use- 
less ones, how he arranged them as 

THE FAMOUS FIVE-FOOT 
SHELF OF BOOKS 

Now yours for only a few cents a day 

One hundred thousand business men are using the pleasant, 

I helpful reading courses therein laid out. They are reading 
the great histories, seeing the great plays, hearing the --- — 

great orations, meeting the great men of history, COLLIER 

A FREE BOOKLET FOR YOU / 

We want to send you by mail a “Guide Booklet to Booki,’’ ' N.w York.W. Y. 

absolutely FREE. It is the most wonderful little book- ’ 

let of Its kind ever written ; it shows how to select me a eopy of the Vree "Cuida 

a library without waste or worry— what few books 

are most worth while. It contains the best advice / ° * *• 

to you of the best-read man of his day. ^ ^ ^ “ 

The booklet was printed to give away; / " ' — 

your copy is wrapped up and ready to 

mail; no obligation; merely clip this , 

coupon NOW. / P 
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The Rdltor Is always (lad to receive for examination illustrated 
atUelae on suUocts of timely Interest ^ if the photoerai^ ara ahafP, 
the articimi men, and the fsets auOuMM, the contrtbuUons will 
tmielve special attention. Accepted articles will be paid for at 


tHe purpote of thit foumal U to record accurately, 
and inter estinplp, thr world' » progrees Ifi ac*e»- 
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Battleship Vereoe Sabmarine and Aeroplane 

S IR PKROY 800TT, to whom perhapa more than 
to anyuno elae the great punlehing power of the 
modern hattleahlp la doe, haa proelolmed In n 
London dally that the day of the battleahtp la over, 
having been brought to a cloae ^ly the deadly efflelency 
of the aeroplane and the aubmarlue. 

If the gallant admiral had made thla atateuient In 
an after-dinner apeeeh, we could have iinderatood it. 
Some day Hlr Perey'a atnteinent may hold true; that 
it la true to-day will lie atoutly dlaputed by nlnoty-nliie 
out of every hundred naval offleera and expert lay 
wrltera on naval topica. 

An a matter of fact, In spite of their remarkable 
aeconipliahuienta, both the aeroplane aud the subma- 
rine are not >et fat removed fnau the embryonic atage. 
Aa for the aeroplane and the alrahip, we are Inclined 
to dmibt that they will ever be a aerioua menaw to 
a battieablp fleet mauenverlng uimn the high aeaa , for 
under theae conditions the range and accuracy of 
modem gun Are will prevent aerial "navies” from com- 
ing within elfei’tlve bomh-dropplng range. 

The mcnai’e of the submarine, however, la really 
aerlona ; hut not In its present Llliputian stage of devel- 
oiiment. The trouble with the submarine is that it Is 
altogetlier too small and too slow for deep-sea I'rulsinK 
and for the fighting of deeicaea battles. When It ban 
reached a dlsiilacemout of 11,000 tons aud can steam at 
destroyer sjieed, the type will realise Its unquestioned 
latent destnnTlve power. Then the battleship will 
have to look to Its laurels, 

For many years we have belleveil that the effective 
answer to the battleship will lie, not the submarine, but 
the suhincrsllile. It would b«> quite jHjsslblc, even to- 
day, to build a submersible, designed always to run 
awash, of ,^.0(Kl to 3,600 tons, with a speed of 27 knots 
and currying five torjiedo tulies arraiigi>d In Its nose 
for end-oil fire. Oil fired hollers, small, high-speed tur- 
bines, and mechanical reduction gear, would make It 
{SMslble to put the iietH^sary jiower Into a submersible 
of this displacement, and still leave room fur the ac- 
eommoilatlou of thr necessary ammunition and crew. 
Hiicli a slilj), carrying a curved O-lnch deck, would be 
able to make a quick dash across the motlcrii 10,000 
yanl fighting range between two battleship fleets, with- 
out till- enemy tiiivliig one ctiance In one hundred of 
stopping It At 27 knots, the range would change so 
rapidly that the sighting of the guns would lie hap- 
hazard ; and so flat Is the trajectory of modern i»roJeo- 
tlles. that If hy chance they hit, they would strike well 
within the minimum ungle of thirty degrees, below 
which i>enetratlon Is Impossible aud the shell glances 
off. 8uch a suhinerslble (which would merely lie a 
refined aud enlarged Arainen nun, using the torpedo 
in place of the ram) would be certain to get within 
|K>lnt-blank range of 1,600 to 2,000 yards, at which 
it could make sure of driving every one of Its five tor- 
pedfKis against the hull of the battleship selected for 
attaek. 

The nation which first develops a craft of this size. 
Sliced, and power will gala a lead over all other nations, 
aud will produce a revolution in naval construction, 
greater than that which orcurred when Ureat Britain 
put out the Jrst dreadnogfijlit 


I .T la RlwgitB iNMilbU to atm R too^ Ctdiig liM 
Rad w« twHen tint «hla iUM bMR dMM Ita tlm 
ter of gorentaMot xeRuiettoa of the nlimatia; 
our MBfiers are xsrtl »war«, the Sonmnne 
was an earaeit advoeate of the ^onnatlon of th# Drier* 
state Oemmeree Conunlssloin, and from ttme to time us 
strongly urged the atrengthenlaf of the bande «t the 
Oommlaslou to the extent of enabling It not only to 
recommend, bnt to entonw noefa cbatigea and Improve- 
mente as It thought neceasary. 

For the preaent at leaat, the Interstate Commwee 
Commlasion may well rest on Ita laurels; and hi proof 
of this It Is necessary only to refer to its work In bring* 
log about the nnlveroal use of the automatic car coui** 
ler and the air brake; its promotion of autonmtlc 
block signaling and Ibe automatic train stop; Its effi- 
cient organization for the expert examination and 
analysis of train accldeuts ; and, lastly, Its notable work 
In the prevention of rebates and In tbe general regula- 
tion of luteratate commerce. 

Ho far, so good. 

To-day, however, there are unmistakable olgne that 
this movement for the regulation of the ratlroada has 
gathered an imitetua which Is carrying It too foot and 
too far. There Is a growing ccmvlctton among the 
wiser and more level-headed of the men who have given 
close attention to the matter, that reform has been car- 
ried to a point at which the railroads are not Deceiving 
a "square deal.” We refer to the question of freight 
rates and the request of tbe Eastern railroads that they 
h<> iiermitted to make a sufficient Increase to enable 
them to maintain the existing propertlea In first-class 
condition, and make such extensions as the rapid 
growth of the country In population. Industry, and com- 
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The most, convincing arguments on behalf of tbe rail- 
niads are those of the lately-aptmlnted president of the 
.New York, New Haven and Hartford Railroad Com- 
pany. Mr. Howard BlUott: a^ the following facto, as 
recently put forward by him in a public utterance, are 
wortliy of most thorough consideration. 

There can be no doubt whatever that there la an Ind- 
UMte relation between the prosperity of the railroads 
end the prosperity of the country at large. The trans- 
iwrtatlon business in the United States comes second In 
importance among the great commercial Interests of the 
countr,?. According to the last census, there were over 
forty-oue btllton dollars Invested In agriculture, about 
twenty billions Invested In transportation, and about 
nineteen billions In manufacture. Tbe interests at tbe 
three are so closely Inter-related that they must rise 
and fall together. It we were asked to name tbe par- 
ticular one uptm which the prosperity of the country 
most nearly depended, we should unheaitatlngly name 
the railroads. For of what avail are huge crops and a 
vast output of mauufacturea, If tbe railroads are unable 
to distribute them swiftly and economically between 
producer and consumer? 

In an article recently published In tbe Chicago 
Herald, Mr. Elliott draws attention to the fact that tbe 
rollroad is never finished and cannot stand stllL It 
must Improve or depreciate ; and if it is to go forward, 
that means a constant Investment every day In the year. 
He states that, in round flgures, for every dollar In In- 
crease of gross earnings of the railroads of tbe United 
Htatee as a whole, at least six dollars of new capital is 
required, and be asks where tbe railroads are going to 
get this money. They must either save It, earn It, or 
borrow It They cannot save it because of tbe increaee 
In the cost of labor and materlala and the more hixtir- 
lous faculties now demanded by tbe public, and becatue 
tbe law-givers, representing the public, have shown 
little tendency to give any help in tbe way of increasing 
the prjee that the railroads are allowed to charge for 
their service. Thus, for the year ending June SOth, 
1914, the New Haven road paid 12,600,000 more than 
they did for the year ending June 80th, 1910, for die 
same amount of labor. This alone repretenta 6 per cent 
on 160,000,000. Again,, if the New Haven could Jutve 
obtained the aome rates of wages in 1M8 aa It did to 
i»0S, ita payroll would Imve been njuio'jm lees. 

Golnddentolly with tlipee increaeing expeneee, gbtre 
has been a fall to frel^t ntee. li the New Haven 
had received tl» some toeight rates to 1018 ae it dl4 to. 
1003, it would have reeved fox tbe tame service fl,- 
80Q,(X)0 mora. These two items repreaen 
of 89,000,000. Furthermore, sHhough in twen^ yeani' 
railroad taxes have tocreeeed 228 per cent, there hoe 
been no correspoBrilng toceeeee to freight nten 

The argnmeat for giving the nilronde a equara de«l 
in thla matter of freight rates twoomee absolutely 
anawersbie. When we beer In intod tbe fRot that toe 
constyuetion and operettoa of cur; miltMde have Menv. 
and are new being, epmtled oh ee' effieiinUy and M ec, 
low Acoot, agto aufMM total tbe wonder and etonlioDtoft’', 
of fenlgn retttujiiri ^ompealee. That tote is oe oklild' ' 
riltien is mdvsd ky toe cold etaUstteat finffta. «• #/« 
in toe iJvtm togtto'ri ratoraed eyeteto 


tica of our torinrid • 
eoMtocnouel ler Irherew the t 
rite people of the t^nitod Statea for h _ , 

cue mile la three duarters of a cuBL It jO 
England and cents to Oemaby. to oriir ^ 

we have biritt up our nUteads for lees to« ri 

of the coat pef mile of the Boglk^. falRohdA 
our employees over two and oua htU riffiee aa mQ0|1.4fl 
wngee per man. and yet we aw.torfybto toellht gt one 
third the rate charged to that tioiiqtry- * 

No one who is in tbe leRat aoqoatotad urtto toA; 
road sttuatton and the agitation lor goretament copmd ■ 
will acmiee Ur. Brandeia of undue paithOlty («¥ ' 

raBroad side of this question. Very fllgiddeaiit. riMB, 
was a statement in his brief presented to the Intepltori' 
Commerce Commission st the rate hearings, to tTMhffi 
he said, "On tbe whole, the net income and net tqpat- 
tng revenue of the raltroads in official eUMeUtoaricn 
territory la sntaller than Is conslatent with their lunnrrid 
prosperity and the weUare of the commtmlDt." 

The TtMtMbamry of LogsiltInM 

IFFIcnSNOY” and 'leltor-aavtog** are toe 
slogans at to-day. Yet one of tbe greateM 

land certainly one of the most Ingenloiw 

labor-saving devices is this year celebrating its toree- 
hnndredtb anniversary. Perhaps only an arironomer 
can fnlly appreciate the significance of the discovery 
In 1614, by John Napier, of a system of logaritluas. 
Without logarithms It Is doubtful whethor Xejdar contd. 

In his lifetime, have comideted tbe cahndatlonB which 
led to toe formulation of "Kepler's laws,” ai^ Newton 
would thus bavB been dejwived of tbe principal basis 
from which to derive his Inverse square law of gravi- 
tation. And wttbont logarithms the computations of 
modern astronemy would be utterly impoerible. 

If tbe Intensity of the asttonomeFs need for logar- 
ithms fartbe more acute, the total veiume of their utility 
Is perhaps greatest to the engineering prafesston, 
which, of course, far outnumbers tbe rather small 
group of tbe world’s astronomem. True, the engineer 
often finds tbe slide rule snffleteot tor bis seeds, but 
the slide rule is merely a mechanical adaptation of 
logarithms. The only practical oubstitute tor a talda 
of logaritbaw la a calcnlattog machine. But a goml 
nmchtoe of thla kind coots several hundred dollars. 

A table of logarithms can be procured for a few cents. 

It Is sometimes said that great discoveries and In- 
ventions have always come Just when tbe ttme Is ripe 
tor tbem, and that if one man had not made the de- 
cisive step in advance, another Would have done so 
almost as soon. In a sense, this may be said to apply 
to the invention of logarithms, tor a Hwlss watchmaker, 
Jobst BUrgl, a contemporary of John Napier, independ- 
ently prepared a similar set of tables, also Involving 
the principle of logarithms. Which of the two, Napier 
or BUrgl, first conceived the Idea Is a matter of some 
uncertainty. This, however, is beyond question, that 
Napier’s work was much more perfect, and that BUrgl 
never realised the toil significance of bis discovery. In 
point of date of publication Napier has about six years 
in his favor. 

EUaliiBtton of « Cttjr’s Filth and FUm 

T he fly doee its deadly work at carrying disease 
ganns to food so stealtblly that man has been 
wholly niwuspectlng. Even when be does learn 
toe trutlb it la dUBcnlt to believe tbe treachery of an 
Sntaial titot has lived for centuries in such Intimate 
nfiatloosblp WRb mankind. Bad man been less tnist- 
mq, tog repeated accounts of tbe association of files 
srito gtopiea and pestUence recorded to tbe Bible might 
totve caused b,^ to learn the truth long before he did. 

Knowledge of the fiy’s deadllnesa and belief to the 
poeettfility of ridding our habitarions of the fly pest 
nuisit precede aerion. Bnt bow can toat kaevriedge 
and toat britrii be tosUlled? On anotoer page of this 
lamia srUl be faund an lustnictlve ATtlcle, which tells 
was euoceiiafttUy attacked to file city 
first toe Idea uppertacnc to toe . 
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iH ia krtyt to iMMk— It has taln« quita a whUa to uaka 
alaatMitjrlto Iroo of uaa in the industries, baoause it was 
ilM tritit bydniiaa due to the action of the oumnt in 
tiw pcaoaao. Vti» nutbee it brittle and unsuitable for 
ptaotioal work, so that inventors have been trying to 
get rid of the hydrogen and to make a metal of the usual 
qudUty* At the ooming Lyons Kxhibition, samples of 
tile BOW won are to be presented, in the shape of seamless 
iron |dpe, which possesses grant tenacity and ductility. 

•losing the Woetera Urioa Triagraph Sutioa.— The 
old Intil^sg, whkih has housed the Western Union Tele- 
graph Company in Now York since 1875, is now being 
token down to auke room for a more modem etructure. 
The triegraph company has moved to new quarters. 
Moving a large station such as this, with 2,500 wires and 
ovsr a thomiaad employees handting 150,000 messages 
per day, wae no small matter. Promptly at midnight 
on Saturday, June 27th, the moving commenced. During 
the slaok hours of Sunday the transfer wae completed, 
and the operators had a chance to become acquainted 
with their new auiroondings. 


Ifagititaie of tim GMelwa Slldeo.— It b estimated that 
ahogsther 280 aorss of ground lying outside of the prism 
of the PMuuna Cgiial, ud containing over 304)00,000 
ouUo yards of material, have swept down into the eanal. 
Thb material would be sufficleat to build a wall seven 
Iset thbk aad semn feet high, reaching from New York 
to Dan Fiwarieoo, aad it would dtt a million and a half 
of the Mg Udgerwood aara, making a train that would 
mttond for a dietaace of twelve thousand miles. 

friri Trip BeMbi at the '*Veteriaad.”jprWe have ro- 
orived the oSloial statistics of the results obtained on the 
trial trip of tiw "Vaterland." The displacement of the 
•hip wae 68400 tons, and, on thb displaoement, with a 
iMHie^power of 00,700, tim ship made an average of 2544 
knots for four hours. To aocomptish this, the whole of 
the battery of 40 boiton was in urn. On her maiden trip, 
the dMaoement varied from 03400 to 56,000 tons, and 
tbe average horse^wer was 63,000. j 
The feellabBky of Medera Heavy Ordaanee.— As 
ahowing the exodlent workmansMp which goes into the 
modem heavy naval gun, it may be noted that the whole 
<rf the 16-inah guns for dve British battisships of the 
Queen BlUabeth type were ordered without any trial 
gun being made and tested. When the first 15-iaah gun 
was tried out. the results agrerii eotaotiy with the cslou- 
lationB of the deidgner. It b toatad that it b the best 
and most aoeomto gun of all raagifa that has yet hem 
bttUt tor the British navy. The ezpIoeiTe charge of the 
Shril, which wrighs nearly 2400 pounds, b 50 per cent 
larger than that of the I3.5>inch guns wUoh preceded it. 

ffleep versus Cutter filg-~It b interesting to note 
that in both the challenging English and the defending 
American yachts, in this year's contest for the America's 
Cup, there b a tendency to return to one of the die- 
tinguishing oharacterbtios of the original "sloop” rig. 
We refer to tbe use of a single head rig. Tbe first adop- 
tion of tbe outtef rig by the defending yachts occurred in 
the "Puritan”— '“Qenesta'' races of 1885, when the 
"Puritan” carried both Jib aad foreeall. The shifting of 
the mast forward in modm " stogle-stiokers,” has brought 
back the singb head rig. “Resolute,” "Defiance” and 
"Shamrock IV." have tried it, but "Resolute" and 
"Shamrock IV." have returned to the cutter rig. 
"Vanitie'! b cutter rigged and will remain so. 


Aachorlag Hoasee ia fleod Districts forms the subject 
of a useful oiroular baued by the Texas Agrbultural 
Stotimu (P. O.; College Station, Brasos Co., Tex.). Ita 
publication b timely, in view of the many houses that 
wme eatried away by recant floods on the Brasoe and 
Colorado Rivers. SlinilUr ocourrences are, of course, 
common in ail great floods, and eauae much loss of life, 
as ‘wril as of property. The ciroular in question gives 
detailed deseriptiona aad drawings, togatiuc with toti- 
mates of oost, tor two Itinds of pier tor aatiboitog houses 
in bottqm lands.' Tl>* rimplar devieq oonrists of an up- 
right post stMdiag on two horiaontsl, posts fortaing a 
cross, and burlM sto ^ to the fround; the whole being 
tied together and to ma fltob of the tomes with an iron 
rod. Tbe other plun ptovtdes for a {tor of rsfaforesd 
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“Royal Qcoege,” of the Canadian Northern has been 
equipped with a Marooni-Bellinl-Toii rsdio-goinometor 
which wiU enable it to dstormine the direction of an 
approaching steamer, provided it b Mnding out radto- 
tsi^raph signab. TMe oonsbte of two triangular aerials, 
bisecting each other at right angles. In the base ot each 
triangis b a coil. These crossed coils oonstitute the pri- 
maries of a traastormer of which the secondary is a 
pivoted coll connected with the receiving detector. The 
secondary coll b turned to the position that produces 
the loudest signab in tbe receiver, when it will point 
direetly at the source of tbe waves. A number of other 
vsmeb have been equipped with this apparatus in the 
past t«<v yqars. It should prove invaluable in a fog when 
the direction of sound signab is so uncertain. 

Bxirmetlag Caaela aaetrolyUcaUy.— An electrolytic 
process now serves to extract casein from milk, according 
to a French authmity. Thb b carried out in the follow- 
ing way: In the eenter of a large tank full of skimmed 
milk and heated to 80 deg. Cent, place a porous vessel 
containing a 50 per cent sMution of eaustio soda, dipping 
into the porous vessel sa iron oathode. For the anode, 
a carbon plate b immersed in the tank. The current 
esnses the casein to be thrown down from the milk, and 
it b claimed that the new prooeea b much more econom- 
ical than those used hitb^; because tbe use of acids 
or rennet was necessary. Besidee, casein thus prepared 
contains no foreign substanoee and is very pure. It 
serves, among othen, to manufacture "galaJith,” which 
b a hard white material intended to replace celluloid, 
ivory, and the like. 

OxMe-lmratated Copper Wire.— The use of the surface 
coat of oxide on aluminium wire in order to produce 
insulation for eieotrioal purposes b gaining ground, and 
what b mote, the mooses b now beginning to lie applied 
to oopper wire. Aa regards insulation, cotton, silk, 
rubber and the like ore easily injured by heating. 
"Enomried" wire will not stand a heat of over 120 deg. 
Cent., 08 the coating has the nature of vorabb. Asbestos 
b irrsgutar, and too thick for ma^y uses. We are famitbr 
with the oxide coat on aluminium wire, and this gives 
an adherent, thin, flexible and good insulating byer. 
Recent testa made in German works show that such 
wire can stand a heat of 300 to 400 deg. Cent., and the 
layer of oxide adheres so strongly that the wire must 
be scraped with a knife in order to remove it. Eleotro- 
magaets are now made with thb wire, and it b abo used 
for baotioa motors, etc. More reoently, the same process 
serves lor copper wire. Copper wire takes a coat of 
■lominiam by a suitable prooess, then tbe surface is 
oxydiwd by dipping in a bath at ammonium borate. 

Tlw HtorirocatloB of Noxieaa Insects. — A new machine 
has just been invented by an engineer, Mr. Friggerl, for 
the destrootton of insects. Thb eieetrio machine has 
been tried at Palacios, in tbe province of Santa Fe in the 
Aigeatine RepubUe. On a esniage that it b easy to 
traaspeet, Mr. Friggnri places a gasolene motor and aa 
alteciiating torrent getiermtar. At the book of the carriage 
a dram b plaeod, on which about 200 meters of insulated 
coUe have hsea rolled. This cable oarriee tbe current 
to a atotaliie net or system fixed upon a little vehicle 
with two wheeb, and wUoh oarriee in its center a trans- 
fomur that b destined to raise the tension to 6,000 
volts aati OivSB more. The metallio ciiouit b establbhed 
betsresB a' ]Mle aad the dyaaato formed by a stem of 
hop fixed Mto ibe ground and the net After severs] 
triabi, riMdh have all been crowned with sucoess, tbe 
expsriaMgtp at Faiaeios wen aonridered as dsobive. 
ladseti, «Mi..qBiy has it bSfHi possible to destroy the 
g ipst lt iip p tlp but also tiMh eggSi wUeh an to be found 
barM, UMp * mntiaetan deep in the ground. 
Witii'l^tiMM appantuapnvkM with a ustallio broom 
wethnti ais^ anti af hwtiated handle, and which, b 
joined to ,lj|a';peiftiv« pole Of tbe tnuudonner, it b abo 
poariUptolMil^tabr alsan Ae tngi attnelced by Inaeot 
pBiaritee. 




OBI to dia ShasklalOB Eipaditlon.— Sir Jamas Caird, 

a Dundee millionaire, has jnst given the sum of £24,000 
toward tbe expenses of Shookleton's forthcoming traus- 
antarotlc expedition. 

An international Inatitute for Geographlcnl Explern- 

Uon has been established at Christiania. It will include 
a laboratory for the equipment < f exploring expeditions, 
and will devote special attention to polar research. 

Production of Ultra- Violet Rays. — An economic method 
of producing ultra-violet rays has been described before 
the French Academy. Tiie oscillating spark b used 
aa the source of the rays, and for this the metal invar is 
better than aluminium. The energy b greater with invar. 
A great frequency is not necessary, twenty sparks per 
second furniHhing giKxl rosults. 

Artiflcial Rubber Proposed as a By-Product of Steel 
Making.— It appears that ai a recent meeting of the Iron 
and Steel Institute, in London, tiie president, in a paper 
on by-products in steel manufacture, discussed iitilixing 
the gases of idast furnaces for sundry pur|K>ses, including 
the synthetic production of India rubber from coke oven 
gases, and stated that efforts were lining made t.o obtain 
from coke oven gases the hydrocarbons, llic derivatives 
of which were found in India rubU^r, and that e.'jperi- 
ments already made foro-sbodowed manufacture of arti- 
ficial rubber. 

Prehistoric Man os a Sculptor. —Prof. Capitaii now 
finds that prehistoric man was able to model in clay with 
considerable artistic skill. We are already familiar with 
the remarkable cave drawings of animaU which were 
mode at such epochs, tint this appears to be the first time 
that we have evidence of modeb in relief. Ho found 
these m a cave in tbe Ari^ district of France, and two 
bisons are thus reproduoed in high relief. Among others, 
ore engraved animals upon stones, all seeming to date 
from the Magdalenian efHxdi, or about 30,000 years ago. 
Animals instead of men were probably drawn for purposes 
of incantation, so as to give power over tbe ammais, and 
some ore seen pierced with on arrow. 

A Scientific Study of Noioe. — The question of different 
kinds of nobee from a practical point of view, and with 
specbl reference to automobile horns was ounsidered by 
I^f. Morage at a recent meeting of tbe Aoodtlmie des 
Scienoes. He investigated tbe subject by exeouting 
pieces of music upon ancient and modem instruments, 
before a number of persons chosen from all professions. 
The general result was that high-pitched sounds produced 
a more disagreeable impressiuu than those of low pitch, 
and sinoo it appears that the grave sounds are more agree- 
able to the oar he recommends that such sounds be used 
for signals as much as possible. In foot, the use of the 
Biron has been prohibited m many European towns. 
He thinks that automobiles should have two kinds of 
signals, one a grave sound for city use which does not 
annoy the passers, and a loud and shrill sound for use in 
tbe country which sound will oairy to a long dis'tanoo. 

Antarctica or Antarctlo.— Although “Lippineott's Gazet- 
teer” end the supplement to the "Century Cyclopedia of 
Names” define the name "Antaretioa" as synonymous 
with “the Antarctic regions,” or the whole area lying 
inside the Antarctic circle, no such use of this name is 
current among geographers, who (following, we Mieve, 
Sir John Murray) apply tiie name “Antarctica” to the 
supposed Antaxotio oontinent. It is, of course, primarily 
a Latin odjeotive, meaning "antarctic,” and when it is 
used 08 a noun wo must understand with it the word 
“terra.'’ Dr. Ludwig Meoking has recently urged the 
claims of "Antarctia" os a more satisfactory name for 
this oontinent, espooiolly when it comes to forming a ' 
oorresponding odjeotive. "Antorotia” and “Antarotian" 
are the natural analogues of “Australia" and “Aus- 
tralian,” “Asm” and “Asian,” oto. “Amenoa” is only 
an apparent exception, since it did not, of course, origi- 
nate as a feminine Latin adjective. 

The Effects of Sulphur on Plant Growth. — Sulphur is 
commonly used to protect vinos from oidiura, and it bos 
long been notioed that, when thus used, it has a stimu- 
lating effect on the growth of the vines. The expeninents 
of several Prenoh investigators have now made clear how 
this effect is brought about. Sulphur does not oot 
dtroctt,v 08 a plant food, but breaks down complex nitrog- 
enous substances in the soil to the ammonia form. 
Hence its action U dependent upon tbe presence and 
amount of organic matter in the soil. Thus Vermorel 
and Dontony treated wheat and lieons, grown in (Hits, 
with sulphur. When nitrogen was also applied in tiie 
form of nitrates the addition of sulphur led to no iqpreuse 
in yield, but when the same quantity of nitrogen was 
suppliofi M on organic form (dried bUxid) an increase of 
30 per cent was noted for wheat and 60 per cent fpy 
beonsi The most recent and oonclusive experiments on 
this subject are those of Prof. Chauzit, at ViUefranohe- 
sur-SsAne, where half-acr«< plote of vines were treated. 
The rileote of the sulphur were markedly less in propor- 
tion to tbe time that bod elapsed since the vines hod 
beeq manured, and were increseed by mixing tbe sulphur 
with the manure. 






The Martinsycfe Ti^i^iiarii^ 

An English Machine Designed to Cduifi^ ^ 
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T he Into Mr. Onstav Hamel iraiMd to attempt a 
llhitht aeroen the Atlanta- txeaii this summer In an 
aeroplane built by MartUi A Haniiasyde. 

U was Intended thnt ttie flight should he made from 
Newfoundland to Indand, and the maeJilue was to be 
ready for trial by the end of June or the hegtnalBg of 
July. Tinfortunately, Mr. Hamel's untimaiy and has 
led to the abandunineiit of the entire achmne. The In- 
terest In transatlantic flying la auch that a deacrlptlon 
of the uiachtne should be placed on record. The ma- 
chine was to lN> of the type, generally apeaking, known 
os the Martinsydc monoplane, and waa being conatrnct- 
ed In duplicate at Brooklanda at the cost of Mr. Maekay 
Kdgar, the owner of the well-known motor-boat "Maple 
Ijeaf.” 

Mr. Hniuel waa to have been accompanied by an 
exiwrlenced navigator In the peraon of some oflioer of 
the incrcluint service who had made many tranaatlantk) 
voyages, and nnder wboee guidance Mr. Hamel pro- 
iHMCd to fly ill the track of the liners which are croee- 
Ing regularly lietween Europe and North America, on the 
su)>|iositlou that by following such a raurse be would 
seldom Is* out of sight of a ship. At a height of 1,000 
to l,n(K) feet any vessel within a radius of 00 miles 
should lie visible in clear weather, and the height to 
which the machine could ascend was to carry It clear 
of the fogs on the Newfoundland Banks, which would 
otherwise have been troublesome at Uie start. 

I'lie estliiiatetl speeil of the machine In calm weather 
was to have Iieeii NO to HB mllea iier liotir, and fuel for 
un hours WHS to have been carrle<I In a very large gaaie 
line tank of .‘iOO gallons capacity. This, with the wings 
Hiul II watertight eomtiartmeiit, which In Itself was to 
have u flotatUinal capacity of nearly twbv the full load 


By Mi^r H. Banneirowi-PhSIip* f 

df the oMflilne, was calculated te be eapabite 'ai ^ 
tataMw tbe monofdane <m the Mreape at m|i Bt dll^' 
it atafluld bare had to oone down tn jtid-AttR^ 
.t*lHre wah no Intention of danteodlsg, howaver, h»- 
tween start and flnish uuicoe neoaHlty or aoddint edm- 
pelted such a courae. The machine- was not a ae api a n a , 
and had no floats whltdi wouid enable It to trartt on 
the eurflace of the water. Even the wheeled chamrts 
with which It was fitted to enable it to nm along the 
ground In order to gather speed for Its first leap tnto 
the air, was to be so constructed tlmt the pilot, bgr pail- 
Ing a lever, could cause It to drop ctoan off the (nsalage, 
and thus redooe the useful load of the monoplane when 
ouoe clear of the land. There would then remain lor 
landing purpoaen a large central skid and two lower 
king-posts and skids, sufflclsnt for the puipone, slnoe 
the machine would be much lighter at the end of the 
Journey than at the beginning, on account of the con- 
sumption of fuel, and therefore able to make a Mow 


The accompanying lHustrattons may be eooMdered 
to give a fairly correct Idea of the monoplane as It 
would have appeared in mld-atr over the Atlantic after 
the chassis had been drc^^ied, but some items were 
still under consideration at the time of HomM's dis- 
appearance. The span of the planes was 66 feet over 
all, of 14 feet 0 Inches chord at the roots of the wings, 
tapering to 10 feet 6 inches at the tips, with a total 
surface of about 77fl square feet, and the trailing edge 
was » feet longer than the leading edge. The plane 
section was itecullar In that the top of the wing be- 
tween the spars. Instead of following a contlnwms 
curve, was quite flat. The engine was to be a IS-cyltu- 
<ler Mnubcam of 215 horse-power nominal, whlMi woulil 
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the ends of ,the spare meettog cO the ceirtMf*** * 
the poiata of antranee «f tba «paM toto 
a oonpla of tovartad etrote started, WW«h toft ctolh* 
nentral akld. Thaaa wars to carry the mfifo Jttorillh 
wtrmcf the wtogs. The tasoltne tank waa dtwtlff fMia 
the spar btttta by means of a pair dt iaiHWm|a tb* 
tached to them. 

The syatom of wtog^waetog was an fiealgaad iM to aHka 
of the wtoga, togetlwr with both tim npi^fllht .and in- 
verted atruta. bractog-posts and btaotoiMntoa A oeito 
plate box-girder, with tension applied INtow an pNdl 
aa above the wings. This should have given <1 <tott of 
great strength for the support of the mato Hiato nf 
weight to be carried, namely, tbe huge gaaottoe tank 
with Its contonte. Compared with this the walght nf 
the engine and tbe hunuut freight waa of minor tan- 
iwrtancr. The total weight of the monoptonpi WMV 





Taking Moving Pictures at the Bottom of the Ocean 

A Remarkable Phot<^aphic Feat and How It Was Accomplished 

By J. E. Winiamson 


T aS nnrMip tiktf; Jvim Vtm mw tMtacb tin pn- 
^9m of Ua vItU. CtalUc hMgtmtIOB, the 
brotiMm «r» bow neitic tbroogb the eye of 
« Mwqia at ^ battom of the aea. They have aoewn 
jiiiMMd the eoiMinaat of the ileaii, with the aid of a novel 
aMMoMriM thbe and of the pbotipnlphtc casMta. 

fvMtve laoBthe ago the (SomiTino ▲MaaicAK pob 
Uahad a fnhp of Motarkable aaapahota made under the 
water at the bottom of Bemptoo Boada. Vlrgbila the 


r the a 


1 Lad been down lu thL* tutie, and from tiu' wurk- 
chamber at Ita tiaae looked through the iwrt. llghtN and 
the dah in their native element. With exiterl- 


Vnda phatagfaphlc acoompHahmeat waa notaUe, aa It 
openad «p to the ttfa of the oaeMra a virglB BeM of 
atattUng ahtaiaeante— a geld haring a enpargctel area 
of IdtkDOlMlOO a(|na»e inilna. The oubmarine appatatna 
Which made pnaolMe the eai^ aeoaaa to thla nnde^ 
Viter wwtd ta i ' 
do^ a now era 
the ruk, and eUmlnatlng all phyaloal etratn Thle de- 
alhwra aayom to atop from the deek of a veaoal 
aid fitteb down thrbogh an open atrabaft to any de- 
eind doptht and there look and readh out and carry on 
WthUn Itantta, any work he aaay wiah to aeoompIlBh 
Klbte lavenHoii, In Ua baaie prtndpte, la a rwelatiao In 
teifliia conatnietlon. and la the InvantiaD of Ghariaa 
liliniamaan, father of the preaent writer Thniteh Ita 
Wte tiie first practical aohmarlne plctutaa were made 
altd In the paat few montha a marveUraa motion ptetnre 
lltw haa bean prodnoad with tbia apparatna— the Will 
huanon auhmarina tube Ita flexibla mataUlo cwotme- 
tloa ntekaa a baMtaWe bole la the water down and 
thitell^ wbldi the camera man paaoea to Us ouboiiaeotta 
stndto to work toe hmiro under normal atmoapberlc 



The aaderwater photographic gallery. 

once gained aa a uewHpai>er photographer, iny faculty 
tor getting a newa-plctore waa keenly developed, but It 
waa not until the enormoua pofiaiblUtlea of a motion- 
plctird film of tbla new and foacinatlng realm were 
reaUied that the project of aubmarine photography waa 
atartad. A tew aleepleaa nights, and, with the co-opera- 
tion of my brother, our plan at action waa formulated 
We knew the clear water of the tropics, abounding with 
plant and animal life, would b* the place to obtain the 
beat raanlta. To fit out an expedition to go to these 
waters equipped aitb the necessary vessel, a powerful 


Hubmarlne lighting outfit, a Williamson tube and oiwr- 
uting chamlMT for iihotographlc work at Us baar. was .1 
big undertaking. 80 It was necessary to carry on ex- 
periments near our home at Norfolk to prove that we 
were right in our ussiimptioim and gain the interi>Mt and 
support of capital 

The organisation of u corporation In Norfolk, Vn., with 
T. S. Southgate as president, waa the result of success- 
ful experiments that followed, and after seven months' 
work of preparation unr cxi)edltlon was in readiness for 
launching. We wanted the best mutton-i>lctiire camera 
man tor the important work to be done, and finally se- 
cured the services of Carl L Gregory, With the West 
Indies as mir destination, we started. Headtjuarters were 
made lu the beautiful harbor of Nassau, In the Baha- 
mas, and we made many trips from there to the nearby 
IslandH around whose treacherous «s»ral reefs are found 
beneath the sea the beautiful, plctnrewtue, and thrilling 
scenes we desired to capture and embalm forex er on the 
retina of our deep-sea camera. 

Picturea were made at night with the aid of our sub- 
marine lamps. They were each equipped with a 2,400 
candle-power Ooxxper Hewitt iiuarts burner, and the re- 
sults obtained, as tbe films show, are remarkably suc- 
cessftil. Tbe exposure used for these night pictures 
was alsxut the same as that used In daytime, the aver- 
age time of exposure being lOOtb part of a second. 
Wonderful results were obtained at various depths of 
from 15 U> 00 feet. A striking example Is shown on tlie 
isfver of this bisue; a diver anaiiixed at work on an old 
wreck. Forty-five feet of water waa between him and 
the camera, and the reef In the background, 75 feet 
oway, la clearly In focus 







Ten tboumiul feet of fllni wm taken on the expedi- 
tion : SiOUti feet ttaU will be selected to show the best 
raeoltH of the many Interesting rabjeete portrayed. 
Oomluta between ebarka and dlrere will farnfob aome 
of tbe tbrlllv for the prodoetton. The big fellowa will 
be ebown fighting for pieces of fiesh thmwb overboard, 
tearing' at ea^ other In tbelr eiforta to get at the food, 
A iwked diver will slip Into the affray, and as tbe efaark 
turns over to attack bhn, he will plunge a knife Into 
the vital iMrt of the monster. Myriads of striped and 
Odd-sbaped troidcul fish will be seen dieting in and oot 
among Iwautiful coral reefs and tbe wa^iig' flora of the 
sea. Qneer and nnusnal plant forma ti<>ns, bedding and 
rippling in the swift currents of tbe marvelous "sea ga^ 
dens, will be flashed on the screen, 'and for the first 
time a clear and life-like view of what tbe bottom of 
tbe sea is actually like will be shown. A surface aCmw 
will show tbe passenger steamers leaving Nassau, and 
the native black boys sculling and diving from their 
amall tawts Then tbe scene will shift bCneatb the sur- 
face, and the imtives will be seen diving for coIum 
thrown overboard, gresplng them, In many lUMtauees, 
before they reach tbe tuittom. The praclteat diver will 
also make bla first under-water appearance liefnre the 
world as recorded by tbe camera man who turned the 
crank In the operating chamber at the Imttom of the 
tube while the amphibious human went about bis work. 
As be Strolls around the wreck of an old blockade run- 
ner, hundreds of fish swim about him, and the stream 
of bubbles Issuing from his helmet grow In sl*e as they 
approach tbe surface and the pressure Is lessened. 
Many people of note will be shown boarding the “Juice 
Verne,” tbe odd-sbatied oiteratlng craft of the expedi- 
tion which controls the surface end of the big flexll>le 
tube. When the visitors go lielow they witness with 
delight tile marvelous iwnorama that unfolds itself be- 
fore tbelr wondering eyes, after which the submarine 
tube Is unfolded, section by section, p) demonstrate how 
easy access to the secrets of the deep Is obtained. 

These pictures make a vitally interesting imge In nat- 
ural history, and, as submarine work Is continued with 
the Williamson tnlie, more new and strange sights will 
be seen. The ever-ready camera man will do his work, 
and millions will see exactly what he saw and depicted. 

What the grass shack of prehistoric man Is to the 
Woolworth Bnlldlng, or the first dug-out of primitive 
man la to the gigantic octatn liners of to-da.v, the present 
apiMratns that we are using— the first Williamson col- 
laiMlhle tulte — and the results obtained, will be to the 
amaxing evolution of this submarine device in the 
future. To photograph the Imttom of tbe sea is, per- 
haps, the last of the big things to be done on this hoary 
planet, and undoubtedly It will Im> done. 

Two Giant Worlds 

By Frederic Campbell, Sc.D., Former Presldeiit De- 
partment of Astronomy, Brooklyn Institute 
of Arts and Sciences. 

O F all llie twenty first-magnitude stars, the inherent 
glory of Klgel and Canopus Is the greatest. Only 
two are further than they, while the other sixteen are 
very much nearer. Antnres Is 112 light-years distant, 
its light requiring that number of years to travel to 
earth; and the next beyond are Rlgel and Camipus, 460 
light-years distant. Though It takes almost half a mil- 
lennium to bring us their messages of light, even as 
perceived from earth Rlgel ranks seventh and Oanopus 
setHind among the entire heavenly host. 

Former estimates gave the light of Klgel as equal to 
that Of 4,000 -f suns, and that of Canopus as 10,000 -f ; 
but, because tbe computation of their distance has mul- 
tiplied it by 2 I/O, considering that the light received 
from them is unchanged, their Inherent light must be 
multiplied by the square of 2 1/3, or about 0 1/2 times. 
At tbe lowest esllmalc this makes Klgel equal 22,000, 
and (kiuopus 5S,000 suns. 

Brightest of all as se<oi from earth, Hlrlus, 8.7 light- 
years dlstaiil. Is the third nearest star of the heavens, 
the second nearest among those of first magnitude, and 
the nenn*'d among tliose of the latter seen from onr 
northern regions it Is interesting, therefore, to estl 
mate how hrlghi Klgel and ('aiiopus would appear were 
they as near as Slrlns. Now, their dtstance is fB.B 
times that of Slrlns; hence, to bring either of them that 
mudi nearer would lie to increase Us light by multiply- 
ing by the wpiare of that 'figure, or 2,802,25 ; and as, 
according to Tatile A, given ta-low, wu now receive from 
Klgel 18 rmr cent and from Canopus 52 |H>r cent as 
much light as from HIrtus, we multiply these figures by 
our 2,862.25, In order to discover that, at Sirius’s dis- 
tance, Klgel would dlstilay 515 and Canopus 1,488 times 
tbe splendor of Sirius. Such dlsTiarlty Is now utterly 
unknown among the flrst-magnKude stars, Sirius, the 
tirlghtest, being oiiIt 15 times as brilliant as Keguliis. 
the faintest Charmed as mankind has Always been 
with the magnificence of Slrlns, what would it be to 
lieliold two stars displaying, respectively, 515 and t48S 
times that i4>lendor? 

But eleven tlmea aa bright aa Sirius ahllMW tbe planet 


Veona wlMn bHgtiteat, next to th|» Maaff /flMS aan Ui 
effnlganoe. We .hflva. tberetor*» tmly to ««i4« IW., 
flgnrai by 11. to etotor to aaeertoto Dkit Uffal «tol 
pua. bMugbt to ttM pfoxtoilty o< JUtonk totoM 
respectively. <7 ead 185 tlmee ttto.'fltoratowi 
of Venue. Inamudi ae Veuua iMto oftoalw VM<)!gfltolt(l' ^ 
by daylight, It toltowa that Rigel flaA OaMwM tMtoil Ito 
plainly risible even In the glare of tbh eua. 

A atop torthto. The ten moon to l.Tar ttowg fl^ 
bright u Veoua. Gmtaefluentto. <Uridtog by thto utMBlWR. 
we aeeertoto that Bigel and Oanopus, bron^ ae iMtot 
ae Slrtna, would poasaae, the former 8.7 per sent and toe 
latter 7,8 per eent, aa much light as that pt tbe full 
moon. Tbe latter figures mean that even the full bmou 
would ontahtne Can^ws rnily about 15 ttmes, which to 
nearly the relation of Sirius to Regnlua. Any frequent 
obearver of tbe full moon knows how Ita light actually 
daisies and partially bHiida him. Were the new peel- 
tlous of Rlgel and Oanopua such aa would bring toe 
moon Into their vicinity, think of the wonder of an oe- 
cultatlou, when the moon would draw near, touch, then 
extinguish the luminary, and It would spring from IWp 
hind It an hour later 1 Think also of the toflnltely 
charming spectacle of a close conjunotion, with Its star 
and crescent effect) 

Inasmuch as fllritts, despite ita comparative neameBa, 

Is still 80 dlatant that the largest telesenpe cannot aan- 
slbly magnify ita point of It^t, we feel the need of 
bringing Klgel and Canopus yet nearer, and setting 
them beside the expanded disk of our own sun. In order 
to obtain a true measure of their alie. According to 
the Bubjolned table, Hlrlua possesses 48 times the light 
of the sun. Provided that Its general surface brilliancy 
is the same as that of the sun, we have only to extract 
the sejuare root of that figure in order to ascertain that 
Its diameter la about 7 times that of the sun. This does 



TAnui or ruNto, ' ' 

A. The toric aMh. 
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B. If Riffel end Catutpun iccre as near Os Btrimi, 





not sound ns great as It looks In the accompanying 
drawing; and It does not look os great as It ought, for 
the drawing merely shows Rirlns’s disk 46 times tbe 
sun’s, whereas Its volume would be 7 X 46 times the 
sun's volume. The latter is 114 million times the vol- 
ume of the earth. Thus we get some conception of the 
enormous slie of Sirius. 

But we are speaking of two giant worlds enormously 
larger yet. Assuming that their general surface brll- 
llabcy Is tbe same as that of the sun, and recalling that 
Klgel baa at least 22,000 and Canopus 55,000 times the 
light of tbe sun, the square root of those figures gives 
ns Rlgel’s diameter 160, and Canopito's 2SS times that 
of the sun. Whereas the sou’s dUmeter, us sssn in the 
sky, measures one half a degree, Canopus’s, at the aan'c 
distance, would meaaure 11714 degrees of the 180 tbit 
reach from horixon to borixon, and its disk would Oovsr 
55825 times the sky area occupied by the sou. Oanopua 
wnnid be nearly eight hours in rising, and, before ImW 
fully risen, would already have begun to set; that to, 
its disk would teach much forther than from the east- 
ern borieon to the aenlUi. With such a gtohe brouitfit 
so near, all life on ’the earth would instantly jlMA. 
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The Ninth Intemattonal CengNw eif A«ilted 
Chemigtiy 

F rom a personal letter by tbe president of tola oon- 
gress, Herr Prof. Dr. Psul Walden, It to stated tbe 
following to too order of events to be carried out : 

1. The meeting will be held In 8t Petersburg, from 
toe 8th to the 14tb of August, 1616. 

2. Excursions arc to be made to Finland, Moscow, 
Klew, Baku, In tbe Oaucssus, etc. 

S. In addltloD to tbe usual addresses, systematle re- 
views of tbe work in particular fields (with discus- 
slons) are to be given by specialists, on the Invitation 
of tbe mmamlttee of orgautoatlon, to a greater extent 
than formerly. 

4. Particulars as to receptions, entertalnmaits, ete„ 
will be announced later on. 

6. Tbe question of reduced railway fariM on the Rus- 
sian railways is now under consldenition by the gov- 
ernment 

6. No obstacles will be placed In the way of the Jour- 
ney of Jewish riismtots to the congress provided (a) 
that at tbe frontier, In addition to tbe revtoed passport 
(reqntolte tor every passenger) cards of membership, 
signed by the president and honorary secretary of the 
Ninth International Congress, shall have been presented, 

7. An sanounoement In Bngitob of toe Ninth Inter- 
national Congress will be forwarded daring tola sum- 
mer to North America and England. 

A BwtoiriwtMfl Tort «f the 

T en ntoto weighing 1,642 pounds, flew in tbs ttaas- 
atlsntle bydroaenqjlane ‘'America'' In a blinding 
ralnetotitt stiid U e6-atile wind, at HammODdqmrt. on 
June flflilh ,Thto to not only the greatest number of 
ps iss iiger a wer carried in a hydroaeroiflana, la dm 
worid, but ever carried to an aeroplaue to tbto Couhtry. 
The toad, Inctodtog pmnengen, gasoUpe ami 
mettta, wei|||r4| 3^ to within 5^ ^pjtoito 

of what the craft will tove to carry for bar brito-odisn 
flight ,< 

On July told atom H. Out^ Made fam .,^00$ to 
toe "Amaiftea" with 2,107 po^ of ImmJ. »»w 
than will he needed to the fftgbt aecosa the ithtotfe. 


seas would be converted into steam, and the very mona* 
tains would melt With fervent heat abd dow Uhe nudlaD 
Iron. Beside swdi fSets, our comer of -tbO untvWie 
seems dlmtottUve, dull, and Inslgnifieent 
These two marvelous ortie have been found aasaflg a' , 
group of twenty to which they belong. Ont of the fnil- 
llon-mUllon stare known to ol^, any t#wty, for anlfht 
wc know, might yield similar atweidM^ Nothtog fgtovMi 
that such worlds are rare, 'We have not 
thc|r greatpefta {by iiringtog them, .to the flrat toaWWb, 
Into nnieaeonaUe pcoxtoolty. but ntofoi^ to that of IPto 
.jireseiit gieateat rival, Birtoa, the priaiate of |he ooier 


The "Amtotea* to to have 
out Sum eflito ride over the pteetjat 
ttoa dees .«ri:>iriiripdte dWrititr': 
aiitor 

' tor. 
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j|ipS#.o«^ m M*w to a 

tontftitdlMUy 
*1"^ fCOPMillfaly Inwrting 
mm . : ^ laro 1 di4 tUM to a butMlng, 
«tl» at KT SlMMlt Itf«Hd Aroutw, thia dty. 

^ miimiatf oooalatad «f a ffiMaedod nwmlll saw, 
<^|kl«l» oue Inalds and the other out 
■Uhl ti)jiA Mdldtog. A« th» ovtUiig pMgreHed, 1 dipped 
a|at« dlilMtibi 'Mpamit and dtOTO Into the cut with a 
• watM; It rdBtdIed the tnmWe. 

Watti^WtOB, D. Q. ChiAauDB a Foatel 


Ncnr tm!Lud*B Big Hilngs 

Vo tiba Sdltor of the Bowarmo AmmcAN : 

itiWe le a atatament in “Extra Tropical Planta," by 
BaRm ▼4»t Mueller, Ttctorla, Auatralla, that Buealvptu* 
aihgfMMie iwe oMaaand up to 471 feet from the 
gelMaMl by Mr. O. W. Boblneoa, aurreyor at Mt. Baw 
Haw, Vlttorla. There la a photograph of a redwood lu 
the aMHaeUB hem; height given, under 440 feet; diam- 
eter, 88 feet. The Bneyclopcdla Brltannlca and Cham- 
bem both give the aane relative proportlona, the diam- 
eter bethg ffnater In the redwood. In the eame muaeum 
we hare the moa bird, at 14 feet height, and the blue 
whale. M a length of 87 feet, eanght at Q^tarito, Woet 
Oaaat, the tree, moa, and whale beliig world records. 
Ohrlatchureb, New Zealand. FaiUMaicK Euou. 


T«tiiig Spied Tzditi by Log 

To the Editor of the HoiRimno AnaaioAN : 

In the etghtlea 1 belonged to an amateur crew that 
aalied lu the faatcet catboat In New England watent. 
We took Nome twenty priaee In one aeaaou, moetly drat, 
and a few eoeood priaee. I often raced agalnat Mr. 
Adama Now, I claim that the beat profOeidoDal or ama- 
teur yaChtaman cannot determine tbe exact apeed of a 
boat without the nae of a log. Some modele will foot 
faat when pointing up welt into the wtud: others will 
have to beve more abeet to foot woll. 

Now wouldn't It be a good plan for the three boate to 
urn a log to know when ttaey are aalUng tbe fheteat wltli 
tbe dltrerent trim of tbe wllel I have never heard of 
a log being need; but I tbink where the boats are no 
nearly matched It would be an excellent plan, and the 
mlp way to determine their exact speed. I am rather 
dlMetit about making suggestions to such able skippers 
as are handling these yachts; but my experience In 
ractng craft and Interest lu the cup defense causes me 
to write tfale tetter. Fsxn. Bkaduce Abbot. 

Sharon, Mass. 


Cpnftiiioii in WirdcM Mcmgci 

To the Editor of the SoixsTiric Amkbioas : 

The comments made In your correspondence column 
of June 8(h. 1014, do not alter tbe coiicIusIoim expressed 
In my communication of May 16tb, 1014. If various In- 
edtclMit conditions, such as improper spacing, are as- 
sumed to be tolerated, there are, of coureo, many com- 
btnatloafi of code letters which may be mistaken, for 
after all is said, the code Is merely a combination of 
dots, dashes, and time Intervals made intelligible eolely 
by a predetermined and proper eequence. 

I must take exception to the remarks of tbe last para- 
graph of the last criticism; even If all jmsslble tones 
were In use (which Is. In toy opinion, not tlie case, 
certainly mg: with the apparatus I employ) It would still 
be g aiiBple mattkr to designate a combination covering 
a mflllciellt error due to Inaoentaeles In Imperfect appa- 
rattls, by International regnlatlon, Just as certain wave- 
tengths have alrenfly bean asalgned tor particular pur- 
poses, The m^hod Which ,! have mentioned Is really 
very simple andiwiitmnplatRi no “endless undertaking,” 
because r^mated adjuatmeoto an not necessary nor de- 
aicslilS) Evidently, the latter statement of tbe column 
of dsns tth, 1014, OfHaam that no modidcatlon or Im- 
pKriamSnt on tbe oildsr appsraibss now in use entered 
into Oto snestion, wbish# SS I have Indicated, Is not the 
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Almdjr «^th the toadstool 

touts a ^ itsejiSitoK. . . . vot down in the HHUttg 
Air «( thaealsimi^ '(stifled with oxygen), “the concrete 
note toses Melag l^ttted, (tod uSth cement and steel to 
the vary eore of the world.” 

“The fbttfldsttoas were finished and the first thin col- 
umns” (welifiiUic possibly one ton per foot) "stretched 
Upward. In ordered plan, the croes beeras fell Into their 
places, and the gRWt lattice at tbe substructure” (that 
Is to say, supentructnee) “shaped Itself." 

“On the topmost story, the derricks crouched like 
giant spldera, thin legs braced against |)08t” (or was 
It columnt) "and I-beam. Untiring, hour after hour, 
the derricks lifted boles of steel, and as each story was 
Mfe4 down" (by the pneumatic riveters) "the derrlcIcN 
lifted themselves heavily to the new level. . . .” 

“Like beetles, the steel workers clambered surefooted 
over the empty frame. Like flies they caught the slim- 
spun threads of tbe derricks and swung up to some 
inaccessible” (althougb they did get there) “height.” 

“Day faded In fog and darkness. Like beacon fires 
tbe forges of the work^s glowed intermittently" (show- 
ing concluslrely that scab-labor was being employed). 

“I am thinking also of the other workers of men 
who measured this tall tower on their *((dr rulra" (and 
worked out the formula for long columns on tbclr tape 
measures). “Engineers who foresaw each bolt and 
fitted so perfectly meiss on mass” (without any previous 
experience and) “with only Imagination and their books 
of figures to guide them, . . workers In the steel 

mills of the distant city who molded” (or perhaps 
rolled) “each tteam and pillar to go together like a 
watch— theirs la the silent forgotten lals)r I” 

liSt ns hope that these noctumcH by nutechnlcal men 
will be as soon forgotten ! 

TJoea the reading public realty demand these luab- 
Stlnent writings? We had thought not, so long as they 
were confined to the Sunday Supplement ; but It doi-s 
little go^ apparently, to appeal from Philip drunk to 
Philip sober' when an article such as that from which 
we have Just quoted, appears In one of the most con- 
servative of monthlies. 

Surely this Is an era of adjectives, and extravagant 
style. !.et us quote once more ; “Angry clatter— shatter- 
ing reverberation— gaunt frame — casting their threads 
of steel eoftly— tte building surged higher— sllm-fqjun 
threads — blinked red— mystic blue prints-^-trail of Jew- 
eled fire — automobile lights streaked the gleaming 
blacknees— panting breaths of red — wisps of ■team- 
smear of aandm.” 

le It euy wonder that, ns tbe author of these words 
stood on the dome clutching the flag-pole, the steeple- 
jack, who stood beside him, said, “Don’t break off that 
polo, I’ve got to climb It”? 

CMABUts 0. Risuaroos. 

Secretary-Treasurer the Foundation Company. 

New Tork. 


Wireless and Soand PrerentioB of Collteion 
in Fog 

To the Editor of the ScwNTinc Aukuoas : 

Tbe many recent collisions at sea In a fog Iwtween 
Nteamsbip have started a great many Inquiries, sugges 
tlons, and criticisms of tbe present rules and regula- 
tions of narigation. In all this controversy, however, 
there Is but one obvious fact, namely, few shliw. If any. 
are absolutely unslnkabie. There are a few iwean lin- 
ers of tbe latest double shell construction which, should 
they be injured as the “Empress of Ireland" was, might 
remain afloat for a few hours. But these few modern 
boats are such a small persentage of the entire ship- 
ping world that they form a negligible quantity of safe 
ships. Admitting for a moment that these double-sided 
latest steamers ere absolutely safe. It would be impos- 
sible to reconstruct all other shiisi to make them also 
unslnkabie. Therefore, In order to avoid repetitions of 
the latest disasters at sea In a fog, there seems to be 
but one remedy : to bring sblpe to a standstill until the 
fog lifts aud then proceed on their courses. As this 
would not be praetlceble for obvious reasons, the biily 
other solution to prevent eollietons would be to defi- 
nitely establish tbe distance separating two ships and 
their respective eoatgee, for if they knew tbe exact dis- 
tance they were apart and knew the direction each one 
was prooeetUiig in, it would be Impossible for them to 
collide. Therefore, the following method of establishing 
the dietanCe and direction of navigation between two 
ships ssems to me a rimple solution of tbe problem. 

In the Hirst place, it io, at oourse, aeoeseary to have 
every ehhp equ(p|Md with wireless telegraphy, and as 
almost every liner to-day has this inatallatioa. It would 
be a simiAe aad wise move to make it compulsory by 

Now, saBIitaA two steamers ate at sea In a heavy fog 
and one hatf ’ Ml)* apart Ship number one signals with 
her fog hern, liffl at the same Instant a wireless signal 
Is sent out. Vitetaw being pncttoally Instantaneous 
oampmM to etotoi, wUdk traveie at 1,000 fest per sec- 
ond, sUp AdtoiW -two (seMvee tbe wireless msamge first, 
and tbito hiftit A lapae of aboat 8H seconds, the born 
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signal is heard. Tlie differenop In time between tbe re- 
<mipt of these two different slji^ls will imme^triy 
show tbe second boat how fei? away steamer un&ti^r oak 
is, and at the same time the direction at omtld 

also bo noted by exchanging wireless messages. If the 
two vessels, when say a qiwrter of s mile apart, were 
required by law to come to a dead stop, how could there 
ever lie a collision so long as there was no headway? 

New York. Cabl A. BboMXl. 

[A similar proposal was made by another reader of 
tbe ScwNTinc Amxbican, whose letter we have pub- 
lished.— E mtob.] 

Night Warnings for Steamship Passengers 

To tbe Editor of tbe SciBunric Amebican : 

I have long thought of a possible way of arranging a 
practical ineanN whereby lussengers could l>e warned at 
■Uglit when tbe greater majority are In their cabins 
asleep. 

Having traveled a good deal on board ship us a (Ms- 
seiiger, It Iiiih frequently been Impressed on my mind, 
that sliunid any accident hnpiien during those hours, we 
(the puHsengers) would have a poor chanre of Indiig 
Nnve<l, or In some cases of even knowing anything un- 
toward was hapiienlug, as no doubt occurred hi this 
latest dlNasler. The shock, as a general rule. Is "very 
slight"— or "Is scarcely felt,” aceordlng to evidence 
given by survivors. 

If tbe practical use of my Idea will rmt traveling on 
board ship on a safer Isisls than formerly, so mbch will 
have been accomplished This would consist of an elec- 
tric device, such ns Is In use In private bomes; simple 
In action and detiendnble, and wherever the Individual 
may be, the warning will roach tliem through it, 
whether under the pnsseiiger list heading or belonging 
to the slilp’s company, and they will have as nitich 
warning as Ibe officer on duty himself who is dlrei-tlng 
oyeralious at the time of liny necldent 

Tills will lie neeonipllshod by pressing a single but- 
ton on tbe bridge. The Indleation board sliowliig the 
numbers of the cabins, positions, etc., could be tdaced 
where moat cunveiileut on tbe bridge, and iiisin tbe of- 
ficer pressing It, a corresismdlng “red light” and “loud 
bell bussor” (or bell buxser only) would be instantly 
set In motion in every cabin, cmik's galley, storeroom, 
engineer’s quarters, engine-rmim, and so on. Firemen lu 
tlie stokehold, who are in very great danger Indeed, 
would thus reeeivo Just ns much warning as any first- 
class passenger. Then, by tbe Individual pressing a 
button (wherever that Individual might lie), her or bis 
Gorreapoudlng red light would go out or show clear on 
tbe indicating board on the bridge as well as stopping 
bosser In the cabin. The indication tsiard, as hefore 
stated, would necessarily be idaced where the officer of 
the watch could see It directly. Wherever a button was 
pressed anywhere on tbe ship, a corresponding red light 
would go out, or turn clear at the officer's end, thus 
bidleatiiig In the iiulckest possible way who had va- 
cated. and who were still between decks. 

It also could he installed for the chief steward's use 
(or whoever might Is- deputed to such duty), and placed 
where convenient for such an emergency, when he could 
direct his men to those cabins not yet heard from The 
officer and the steward would thus be looking at dif- 
ferent boards, indicating clearly and slnmUaneously, 
Identical lu every iMirtlcular. 

Also each Indlvldiiul, on getting iqi and atoii|>lng his 
own Inixxer but licaring one still working on eltlier side 
of him, could cause additional warning to his fellow- 
traveler, by hammering on the partition with his fists 
(or auylhlug handy). 

During any \o,vBge “false alnrins'' could Ite Inaugu- 
rated, to see that every Individual nas familiar with 
the use of the "safely device," and a small flue imposed 
on everyone falling to answer “the eiill,’’ the proceeds 
to Ite placed in the Hallors’ Institute Fund, or for a 
similar good cHuse 

This lamentable wreck of the “Empress of Ireland" 
(according to putter reijorte) “might have been pre- 
vented.’’ Cnpt Henry George Kendall, in relating bis 
story of tlie diwisler. Is rerairted to have said that "from 
the time when be saw bis sbtp was In Imminent danger 
to the time It sunk, occupied about nineteen minutes.” 
This would certainly have been ample time fur every 
passenger to have reached the deck at least, and a ihm- 
slblUty of ultimate rescue wheu they were thrctwii Into 
tbe water, if the aforesaid “safety device" had been 
In use. 

If.a system such as I have described lias lieeu spoken 
of heretofore, I have not heard or read of It. But if 
someone has done so, why has It not lieeii adopted? 
Actual cash should hardly figure where human lives are 
nt stake, and, anyway, tbe wiring for lighting purposes 
Is In the cabin, and could possibly be utilised lu con- 
junction with “the call.” O. M. Kuhski.i.. 

Beattie, Wash. 

Germnny is said to have an over-supply of forest- 
en; so that well-educated men have hard work to 
secBN even isforior poeltlons. 




Hiiribating a C^’s 
jmd Flies 

Cleveland Battles Agrainst the Hoiise*F1|r 

By ieari Dawson, I*h,D. 


F r iK the puHt two yean n tiiuiitHiIgn luH beet) weced 
to put OlovelttuU on the map m a fljrleea city. The 
work bHM moved forward with vigor. Human brain 
and effurt have been pitted, not against the fly’s wta- 
dom and cunning, but against Its mnrveluUM powers 
of reproduction, which mnu must calculate by geo- 
metrical progression. The Cleveland public have been 
stimulated to do battle against the fly from March to 
January, with the result that they liave hold the fly 
In check to a marked degree. The methods of attack 
have been three-fold, 1. e., killing the over-wintering 
fly before it has a cimnee to breed ; trapping and poison- 
ing those that have eseaped and are breeding In the 
city ; ridding the dty of the organic fllth In which flies 
can breed. 

in the previous camitalgn, the dty fought flies by 
tile tint two methods alone. But we have 
felt that redudng the number of flies 
after they have Imtcbed Is much like a 
person soiiplng uii water from an open 
faucet, In itself a necessary steii, but uot 
a penuaneiit meosure. The second year 
of our camtiaign we deteruilned to go 
deeper aud strike at the roots of the fly 
nuisance, hikI It was with the bo|)e of 
closing the faucet by cleaning away the 
fly's breeding places, and thus cffectnally 
ridding the clt.v forever of the greatest 
carrier of dlw'use known to medical sci- 
ence, that the work of the campaign 
of 1D13 was contliuual Into midwinter, 
when frost and snow made the public 
forget the iiests that Infect the summer 
months. 

Increased Confidence. 

With a year’s exisrleucc to draw uism, 
we started the camiwlgn, with added boi»e 
and not a little assurance, for we bad 
gained unmistakable ground. Tlianks to 
a number of forces at work, we have 
ebanged a scofflng, skeptical public, who 
thought that you might as well try to 
stop the wind from blowing as to try to 
rtd a community of flies, Into one that 
believes at least that there Is something in It. 
Perhaps a year’s bard work may seem a high 
price to pay for a grain of faith. It should be re- 
membered, however, that wo are flghtliig the trodltlons 
and teachings of centuries. From the begluniug we 
have been Imbued with the belief in the hanuiossuess 
of the fly. Who cannot remember the itoems and songs 
written to culuglce the Innocence of this insect? 
Nor la this barmfiil teaching at an end. With a 
World-Wide agitation against the fly, we still And 
a large hook company i)uttlug a revlsi-d second 
ri'uder Into our sclusils, with the poem, "Ilnby Bye." 
This, t«s). In the face <if the fact that scientists 
are telling )is that the fly Is more deadly than 
all the lions, llgcrs, ami snakes In the world. Ttiliik 
of a child, at Its most Impresslounhle 
age, learning (he folbiwlng stanseas; 


Like « iinlilliT'M |iii>'k 
Vom tile l«tt>y iiQileretHud ? 

Tbeo tbi- fl] xlmll klHn hyr haiul . 

Put a cruuli «u her thunili, 

Msyisi be win (onie ' 

Itnund sad rnnad on tlie griiuiiil, 

On the celling he 1 h found , 

I'atrb him? No Ixt him go 
Never hart him ei, ' 

Now you see hie wliige of silk 
l>rsl>l>ie<| ju the isthy's milk. 

Pie I oh, ae ' ^llfli fly ' 
fidw wlir yun^iMlryf" 

The fly does Ita dcadfy work of carry- '' 
Ing disease gems to food so stealthily 
that man has been wholly uosnspectlng. 
Hyen when he does learn the truth, It is 
difficult to believe the treachery of an ani- 
mal that has lived for centurlea In s«:h 


Intimate relationship with mankind. Had man been 
less trusting, the repeated acoounta of the aaaoehrtton 
of Alee with plaguee and peatllence recorded In the 
Bible might have caused him to learn the truth long 
before he did. 

Knowledge aud belief must precede action, l^rom 
the first the Idea uppermost in our minds baa been 
to unite the efforts of the whole community to do 
team work, as It were, in destroying the fly. It has 
been, therefore, with a good deal of pleasure that we 
heard coufeeslons on all sides that the rednetloo 
the flies In the paet summer bad led many people to 
cliauge ttaelr minds on the ultimate elimination of fllea 
from the dty. The conversion at buatueee men, eepe- 
clally thoee dealing In food products, Waa gratifying 
because ttie burden of the work naturally falls on the 



a fnr 

time hefioM thty pmdil ily. - 1 ehthilM 
added, “and yon need never wdVtT iiSheot aht Iw 
breeding about our atableo,** 





The prevlona year the kllU^ e 
or mother fly had been eo raoceaefut In «oChMai|r >» 
dnetog taie fly populatlan that It hma flnanhii^iBhtfy 
agreed to repeat the winter campaign. The 
tion of flDOJIOO hwattere among the soheoW efl the 
together with dm offer of ten cents a hanflml far Ml 
fllea hronght to the Anti-fly Headquarters tn the 
hall, served to put a hoanty on the hehd of evevif fly 
that ventured fraa ita hiding place, tiaya apeht thWlr 
letaare hoara In die most llkdy places for fllea fhOe 
little glria carried their ewattne haMt and 
forth to school, so ae to be ready fer an 
unwary fly that J^ight croea their path. 
The preeame of h fly in a i 


r pettcemmi diacnaaiiig with a aeighbertog laadlard 
meana of removing fllth hi which flee ore breeding. 

men whose merdiandlse Is attractive to flies. One 
man, who bos spent neariy n half century In the Cleve- 
land markets, confeseed that It gave him a gennine 
shock when he first heard of our Intentions to rid the 
dty of fllee. "I thought the Idea was wild enough to 
have originated In the Newburgh asylum. X couldn't 
Imagine a summer without flies. But I want to 
apologise. 

’’When I saw how well die trope worked 
and how they reduced the number of flies in our 
fflorkot, I went to work in earnest, snd now there Is 
no deauer market in the dty,” It wwr tnia This 
same man added; "I was broughi up in the ooou- 
try. and I could not believe that breed in sthMe 
refuse, nntil I kept some manure in « doeed beK fiM ! 


to he Buepeoded untU the fly was flls- 
patobed. To avoid nmtae dtaturtwhoe. 
one teacher made, the rale that the 
child who saw a fly nbanld leave his seat 
aud get the swatter without attraettng 
unuecessary attention. 

In all about 1000 was ihwttt, ra|»resmt- 
tng a natch of fifty thousand mother flies 
which, had they lived Do lay eggs, wotdd 
have filled the city with a iriague of in- 
sects. Of the fifty thonsand fllea kUM 
in the early apdug, Oie great majoi^ 
were blue and green bettlea, n miMb 
larger proportton than the previous year. 
Tlteae fllea aeem to bread earlier than 
the hooae-fly. At any rate, it was not 
an aneommon thing to aae a roSehnafa or 
a vine covered with blue er graeH hottle- 
ttlea, that bad Juat hatched in the ftntt- 
llaer around the roota of thaae plants. 
Upon Inveatlgatloo the ferttUser nsad 
was femnd to be dried blood, a prodiiet 
of oor local packing hotiaea. 

Gnating PobHc flonthwoiit 
"The bnalness at ewattlng fllea was not eenilned to 
the aohool world alone. It beoamt»a oaamaa topic of 
ooDvenatloD in all parts of the city. The Inteieat of 
the pnbUo was crested largely by the aetivtty of the . 
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ending ibout m^lwthd OtMHa, 
koffSueUd Avfnyb ntore. 


Clitic 


atorlea, poems, aoage, cart<N|UB, and every devhis imd' 
art k«ran to the newepnper world, the dally papesa 
of tile city kept the wfat^ oomrannlty nnltatt ihiign 
effort to rtd Itself of a oonimon owaiy. 
hoshieaB rivalry and their dtffenuoas to fultttmi 
the puhlic-sfdrlted newspaper men sf iDlevhtnnd did 
a eonatraotive piece of work for the 1totto» fhOd W 
the oommunlty, that may well he ewhlatad by every 
‘ erica or, for that matter, the ehtiwi world. 
The agitation agotost the IkniMlHly M 
making the puhiic very oMMitiwi hp cue * 
praaenoe of flies. Thadjsrner-iM.t^’ll#^ 
;''«ft(fbw detiehtessen sioMa' ' 

ihiirfcM that .he never «M |tkaaM,?h«t. 

that they had Kd boiflsasNf him tm tiMir 

I.donow. ‘‘irhy, thei»||»'h<^.4#!.f«i»ti.' ; 

' tog OB food taifty iHhihiihtoi - ’ 

' name feeitog, la raflePWl to ^ 

> wmto her tnaher that toP Iffid 
: ahray her hiaewtt hatoWto A 

people « «ieraiah^lt 

of .IUm iifliK Hto Ji&wM. 

< awtof liirasB.'tiM , 









^ iA tlw hMrt of the eUy. 


Shipping Bttble refuse before Hies cun develop. 


‘ did noili «o«p to mind men, I rally 

, tW^'dnu^ thorn.” 

to n lMt Utot % few «tou aoem muny to the aeve- 
li^ »BWhh h** * oontolJw pnWlo to one of the best 
tp ettniaAte this insect The duy 
STvo «nn pcodvoo n piddle with sufllclent Imaglua- 
35 > mm the «*ht of n «y, ns It ememes f^ 
l&iHb ffewm erUeh It brads to tuberoulur sputum 
in pttntf i H «Uey, thonos to oontnmtnnte tbe f<Hid 
%■ iMhtomat. hnlraillop. «r grooery-stote » 
m gsradnden feet that duy, and 
' ^ toMHtoc, will m Aylnfeoted idiop ehMc 
lln doom fwm lack of patronage. 

^ Ttokhig tbo Fly Canaos ^ 

jWwpt t*® ^wlng the 

"igiipnier young women w«» sent to tlm 
HUd to fftonHi wtallUig food 
M^ipiin an Weu of the effort that was 
'1^ put forth to keep the people's food 
^o» contomlitatloii. The young women 
the number <rf dlee In eeeh 
of bnalneee und learned the motb- 
oda, if any, thnt were being used to flgtot 
jhe dlea To facilitate the work a printed 
,|5nk was used : 

Anti-fly Campaign. 

»ate 


number of good cust^ers would, we beueve cu^ rwMr-n Aid in aenning the City 


numoer oi goou 

speedy elimination of flies from stores and fly-specks 
from the store windows. Mon tinderstand a customer’s 
power to reguUte conditions much bettor thsn women; 


Children Aid in Oenning the City 
Before the Winter campaign was well over we be- 
an to enlist the Interest of the children In other 


power to reguUto conditions much bettor than women; ^an o cn^s^ lighting flies. The pamphlet, 

hance It is not surprising to learn that the luneh-ro^s . ^ the Housefly,” revised to Include 

that were freest from flies In the city were th^ hat Que^ons Abmd the^^^^ ^ 

were freonented by bMlnra mom Jf dlstrlbuteil to the school children, together with 

brought about largely by the business man hlmse t lolli»wliig letter, which makes a direct 


*5^0f Restaurant 

Pm flies seen In fl minutes' ttane 

iLark. 

||in« of Inepector 

'fpior instance. August iSth. 1.13« gro- 
5itoa. moat markets, candy shops, ratau- Before tl 
imilSi and mlscelUmeouB food atpres were 
Of these, 181 were free from 
Sse487 tad lent than ton Alee, M4 had more than 
tom, and lee# than fifty, and 9 had many. These re- 
mits are due UngMy to the gtaeral toduetton of flies 
In tto dty and not to the employmeiDt of the more 
amdra methods of cirtoldngflta In trape. Indeed, few 

nMictanto were employing mothods other than their 
futbero tad employod befkwe them. This Is remark- 
•^rnble in that a fsw mindtss spsnt la batting a trap, 
on Ita outside of , a store, would 
^e hours of a manh tira and then. Wo, 
gut m fltai 

oodtounluate the food. 

WflfMfi Rtapot^ Sor Fttoa in 

Mo Ciamw of the -flyleas homes was 
to|j|^ It to safe «!» tay» however, that 

<ta«Mia Her homor be to ditfiddbpe ta tar 
Itoltalkg 'tta* til*-''',atoM|anr ■ tawittiwia , 

d tta f^i gtaWi^'bftaD Ijtoita Wtatat. 
i utaNtad. wta.'taiP^ 

vs&r»siS'2i*trJ2i4£ ' 



ig eeaaen began ten cento a hundred wae paid for aU fliee 
brongkt to the autl-fly heodqnarters. 


Frotestlng agalnet fliee In a down-town restaoniut one *^®/“/hooi'L"ec’thsMt 
day, a buslnees man relatee Wat the owner claimed ^ remember 

that he could not help having a few flies. "I told him gc„„ on their feet to fo 

that U wae UP to him to And a way to got rid of his cheap and ie« ' 

few, if he cared to retain the patronage of the ,he”wm"not buy i 

from our ofllce.” This same business man ventured 
tbe opinion that no matter what happened to the anti- 
fly Ivmnent. the people of Cleveland would never A lottor 


results OI iiio - 

dlstrlbuteil to the school children, together with 
the folli»wliig letter, whleh makes a direct 
apix'Bl to ehch child to do seven spwiBc 
things, to aid the city In Its ftght against 
the fl} : 

The Anti-fly Campaign. 

March 2»th, lAl-i 


tan do away with It If we all work togethe 
to get rid of lllth and dies? 

Will you do jour share aud try to get other 
to help vou to make Cleveland tbe llrst flylea 


hook which will ho given you? Will you loan 
tbia little l>ook to others, who do not know 
when flies hroeil and bow they carry diseasel 
2 Will you get rid of every fly as fast as 
U comes from Its place of biding, remembering 
that to kill one fly In the spring before It lays 
lU eggs Is eiiual to killing thousands In Au- 
suMt *6*1 Rei>tf*rol>or? 

3. Will you toll fvorybody to keo|) fll« tway 
from sick iieoplc, because the flies <arry germs 
from the sick to the well! 

4 Will you clean up your yarn and pot 
all dirt and rubbish In baskets, cans or boxes, 
so that Mr. Hanna can «rry it away I 

C Will you see that the garbage is covered, 
,, so that the flics will not come near yonr yard 

r all flies ^ feed or breed? 

0. If you know where there Is flith and 
dirt win you write a card to Mr lUnna at 
the city hall, or will you tell the Junior Sanitary Pollw of 
your achool to aee that It Is cleaned away? 

T Will you remember that flies carry Blth and dl.«w 
germa on their feet to food and that elean food •" 

and les. danr-rou. than food that U fly-apeeked? Will 
you toll your mother where you see flics crawling over food, 
so that she will not buy It? Very sincerely yours. 





- Hid afltaitf ralllad to tta call and ..... 

witata aato«e’a thraw 


A totter was also aent to the principals of the gram- 
mar schools Instructing them how to or- 

ganUe chlklrcn in the upiier grades to 

work for the Improvement of the sanitary 
condition of lliclr school district. Kchool 
authorities did not urge the grammar 
schools to In'lp In the work of ridding 
the city of tilth and flies : neither did they 
hinder them— luieli school was left to act 
as time or Inellnatlon might prompt. 
Wherever prliielpnls aud teachers were In 
symiiathy with the work, the iKiys of the 
upiier grades were orgaulaetl into Junior 
Hauitary Police and the girls Into Sani- 
tary Aides. A group of the flnest boys 
ami girls was selected to leail the sc-hool ; 
the l)oys to ferret out the unsanitary tou- 
dltloiis in yards, alleys and vacant lots, 
aud the girls to promote an abseiKO of 
filth and flies In all stores where foml was 
kept. 

After the election of ofllcers, each boy 
aud each girl was given a portion of the 
* sriiool dtatrtet to Investigate, and later to 
leport upon to his superior offleer. Be- 
fore reporting a case, however, he was 
.... to make every effort In a itollto way, 
s’s thfOW to get the work done. 

(OoMiudsd on page J4.1 
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SigBftling With Electric Light in the Dnytime 

By Our Berlin Cerreepondent 

T he tlpbt radiation from electric Incaudexccnt laaipti, 
at eatrenicly hlsh tprai)eratures, can be Incroanod 
without any correH|>ondliiK IncreaHe In the energy coii- 
Htiniptlon. A proper iitlllaatlon of this fac( for light- 
ing purpoMee la unfortunately Impoaalhle, the life of 
lamiMi dtwreuHing rapidly In the prtx-eMH. Hut If the 
light be flashed, aa in algnaltug, the phenomeuun lic- 
fouiea of practical lin|Hirtam«. A life of even a few 
luaira la aufllclent to give out thouaandH of algna. On 
I Ilia principle la baaed Prof. Donath'a algnal mirror. 

The whole apparatus. Inclusive of the battery, welgha 
only 11 pounds, and thus conatltutw no appreciable 
Murplus load for the soldier or an aeroplane It com- 
prlsea the following main iwrts; 1, a mirror (reflec- 
tor); 2, an Incaudeacent lamp; <3, a lamp adjustment; 
4, a Hlghtlng tula*; d, a handle, a awltch, and leads; 
0, an H<‘cumulator battery. 

The minute Incandescent lamp, provided with a sias- 
clal tllament arrangement. Is tltted into a small para- 
boHc mirror along the axis of which It is arranged to 
be shlfte<l so that the position In which a parallel beam 
of rays Is sent out can be readily found. The oiwrator 
|K)lnts the sighting tube above the mirror toward the 
IHilnt which Is to receive his signalH, after which be 
makes (smtact by pressing the button of the mirror 
handle. The algnals used in this connection may be 
tlume of the Morse c(Mle or conventional signs. 

The possibility of giving out light signals In bright 
sunshine with such an Immaterial energy consumiitlan, 
of course, strikes the minds of those uuaccpialuted with 
the apparatus as a paradox. Nevertheless, signals can 
b<< transmitted by day, under normal conditions, to 
about four and one quarter miles. A short flash cor- 
resimnds to the dot, and a longer emlaslon to the dash 
of the Morse alphabet, the duration of current closures 
Iwliig about two ami six seconds, respectively ; between 
eseb two signs there are Intervals of about four aeconds. 

Gamma Raya Prodnoed by Maaiw of an 
X-ray Tube 

L et us briefly refresh our memory with regard to 
the nature of the several radiations given out by 
I’lidliim, and commonly known as alpha, beta and 
gallium rays. The alpha rays Imve been shown to be 
atoms of helium carrying an electric charge, and shot 
out from radioactive materials In the course of their 
disintegration. The beta rays are “electrons,” that la 
til say, elementary charges of negative electricity, 
emitted with a veWsdty approaching that of light Both 
alpha and ts-ta rays arc thus “cnrpusculnr” In char- 
ai ler, then* Is actual transfer of a moving particle over 
the iialli of the radiation. Oamma rays, on the other 
Imiiil, arc not corpuscular, but undulatory, that la to 
say, they are propagatixl like waves. When a stoue Is 
droiuM'd III a pond It starts a series of waves traveling 
outward. The Individual particles of water merely 
oscillate ui) and down- tbeire Is no transfer of matter 
along the direction of propagation of the wave. Gamma 
rays. then, arc such wave disturhance.s, and In ixilnt of 
fait they are of the Mime nature ns X-rays, which in 
their turn are of the same nature us light, namely, 
electromagnetic waves currlcil by the ether. What <Ua- 
ttngiilshes X-rays from tight rays is the distance from 
crest to crest of each wave, which Is much shorter In 
X-niys than In visible light radiation. Gumma rayo, 
III their turn arc of still shorter wave fength than 
X-rays ns ordinarily produceil. All tliese relations are 
clearly presented In tabular form In a note which ap- 
peared In the HciEKTinc Ahkoioan Buppuembht for 
September 18th, 1018, p. 176. 


The reader may ask: How la It poMlble to dtattn- 
guiah between such radlaUona of dlflleretit wave-length? 
Without going Into technical detail we may say briefly 
tliat X-rays of different wave-length are cbaracteriacd 



AmiMla X-i«y tube wHh cathode eooled by 
atemtaed water. 


by their varying "penetrating powdr" or “hardness,” 
that Is to say by the impression which they make upon 
a photflgrapUc plate or fluorescent screen after travers- 
ing various thicknesses of a medium which absorbs 



adapted for the piiyalclan’a needs. In this sesphet' 
iHutn, with Ite gamma rays, aeemed to offer a eMtfetn 
advantage over the uae of X-nya as ordtiiarUy profltMmd- 
Vntll recently the hardest X-rays obtainable from It 
vacuum bulb had only about one twontlaOi of the penh- 
tnMng power of gamma rays. Frledri<fli Deasaner of 
Frankfort-on-the-Ualn, has recently so pelfboted the 
X-ray tube that ho can pnsliice rays practically Iden- 
tical with gamma rays— the ratio of ttia hardness ef 
the two being as 1:1.2. This result is obtained hy 
employing a spedat and highly elflclent devloe for cod- 
ing the anticatbode, and by other precantUma to be 
mentlaned presently. SVir the beneflt of thoae readem 
who are not famlHar with the constraction and opera- 
tloii at X-ray tubea It may here be explained that the 
electric current passing through an X-ray tube cauMa 
a atraam of charged iwrtldea (not unlike alpha n|e) 
to iMMs from a cathode to an antlcatboda. They strike 
the latter like a target, at a high velodty, and thstr 
Impact causes X-rays to spread out from the target 
This action has very aptly been likened to the ef^ 
of throwing pebbles ag^st a barn door, fnmi which 
sound waves are thus canned to be emitted. 

The antloathode. In this bombarding prooeoa, becoraos 
intenaely hot and various methods of eooltng It hmra 
been introduced, alnce It Is found that auch coding le 
enemitlal for the production of bard rays. An obvlows 
method which has been employed le to make the anti- 
cathode hollow and to circulate water In it Dr. Afn- 
hdm, working In the Institution of which Friedrieh 
Deeeauer la director, Invented a greatly Improved cod- 
er, Is which advantage le taken of the high latent 
beat df evaporation of water. A fine spray of water 
Is ‘conducted Into the anttcathode, where It rapidly 
evaperatee. When w« rmember that in evaporating, 
one ponnd of water can lower no tesa than 586 pounds 
of water through 1 deg. Cent (1,8 deg. Fahr.) we see 
bow much more efllcient thla method is than mere cool- 
ing by circnlatiou. 

Other important factors in Deaaaner’s Improved 
X-ray tube are the special method of Introducing the 
currant the current density at the cathode, and other 
toehnical details. 

A groat advantage of the X-ray tube over radium 
ae a eonree of gamma rays Is that a powerful stream 
can be obtained at a coat of installation In Inoom- 
pamMy less than that of the corresponding gmoant of 
radltun which would be roaulred to furnish ^ same 
stream of rays. 


X-rays, such as for example alnmlnlnm. The 
the wave-lmigth, the harder the ray. « 

Now in an article In last wedt’a Issue, on tite 
meat of disease with X-rays, It was shown thi 
hardest rays obtalnabls aro in oeveral raopects th 



Special form el X-ray Mtas Uk ialMMit tantarngt. 
xh. rora ate-gbjfw^^ 


Hm ^enr Gypogeopie SteUUaar In 
Fmm 

T I|H stablUrar Invented by Blmer A. Bperiry of New 
Turk, which was used on a Curttas aeroplane in a 
safety eontest on June IStp, was awarded the tint prise 
hf f 161,000 olttJbd by the Prthch War Department The 
seo^ prise was awarded to the Paul Schmitt Aero- 
Company, 

: ^ Tim -contest on June I8th was a two hours' test On 
9 between Beaons amt Argentenll. lAkreoce 
son of the inventor, piloted the winning ma- 
j^nnd bad a mecbanlotsn to assist him. A iMge 
; ,^ti^Sratohed the wondeorful exhibition givea by ypnng 

, ' Sperry and his meehanMUn perfmMad Sev- 

feats while 'in 'the ale. TooM 'tflpeSfy , 
in the nwcbtne'wltti'hls ayma^foMWIi .fhS 
mechaRieiao, to aim 

bitofc. / 

; S' '«»s ,«»t ^destroyed. '• the -Ifceriir ItoWato* W ' ■ 
'iSr^ly desecibed and ' 











1jlw,tip4(Hlate light Htotlom pos- 
til MM Cog algMls for warning the 
taaMtlMr of the prawnoe of rocka and 
Mhnr dangara 4n Coggy hrealdiar. The larg^ 


ow M heard 35 to SO miles out at sea. 
MiMt of them aw worked by compressed 
■Ir. « gas engtBO eC perhaps 20 to 3S 
hOrw-power bstag brought Into requislttun 
Cm this tmrpose. The alreu le blown perl- 
odioally, every 70, SO, or SO seconds or 
aa, tbe aotnat blast lasting perhaps about 
3 to 3 Moonds. It means ^t while the 
siren k running, in tim case at the larg> 
er mgwmtUM. somethbig like BOO horse* 
patwr Is being expended in the production 
et sound 1 We get an Idea at the , tre- 
mendous sine at the modern fog elgiiallng 
nytienitUB by comparing the man In the 
photograph with a lighthouse fog trumpet 
thfough which the sound Is directed over 
the waters. 



ftmt il irtlMi leg wMidn^ *h»t «« thirty mltoe nway. 

CtadmuUi to Chieag» 


F IVK steel-bulled gHHolliie-matowd boats 
that piled the waters at the Miami 
and Brie Oanal, were purchased recently 
CM service on the Oreat Chicago Dra(»’ 
ags Canal. To get them to Chicago was 
a big task as the Miami and Brie Canal, 
before emj>tyHig Into the Oblo River at 
Ohiclmmtl, terminates lu an under- 
gffqud stream on the outskirts of the 
otty, and the transports were twenty 
squares away from the river. This neces- 
sitated their being taken from the canal 
and transported overland through the 
heart of Cinclnimtl’s business district. 

To get boats on tnndn, a huge derrick 
was buUt over tbe canal and the trans- 
ports were lifted from the water by means 
M pulleys and steel cables, then shifted 
ever upon the trucks waiting on tbe canal 
ttauks. As each of Cbese transtturts 
weighs 20 tons and Is 11|0 fbet long and 
15 feet wide. It required two days to plaoe 
such of them upon tbe tracks and another 
day to haul it the twenty squares to the 
river. The five boats were then made sea- 
worthy preparatory to beginning thetf 
1,200-mUe voyage down the' Ohio, Into the 
Mlsalulppl, np the Iflaalaslppl and Illi- 
nois rivers to the Great Chicago Drainage 
Canal port ^ 


in Ckimi 

E XOEPT in trea# ports where tbe 
modem influenee has imde itself felt 
In Mitdi waya eg atMet oain,' modelb 
MKldlnga, etc., Ohtpeee uettiedu are. much 
the Mmm now as th^ imn a thdiimud'* 
yeuM 4^p>- It has lopg bMB a eersmoui^ 
oMtow tb.iwimd the iplinlh pwpIMtiCbry to 
ewnttapanewtoundittgi gActogofeeO^ 
ov IolnM, each at (im end «f a rope ivfaMh 
tagmhwhw In a lurge etoPe in the eehter. 

" ipniiy MimM aad; auowlmi the 

, MMie to ^rfM uiMli''«aii' ppob. the -JMind.- 
' ' ««Niipapiw|,%-a wm^'aing- 

the »?m «f 




How the steel beats were lifted fmai the canal and placed upon tnicfca. 
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tiM IWdplMHM Nnnrainia 

pROBABtiY the youngest ChUd to 
mT habitually nee a telepfaone Is to be 
found at toe present time In Ouemsey, 
where a four mouths' old baby sle^ 
every fine day In the open air with a tele- 
phone transmitter at bis side by which 
he calls bla mother on awakening. Thns 
a problem Is solved which has tronbled 
many a busy mother who, having iii> 
nursemaid, cannot spare time to be con- 
stantly outside looking after baby and yet 
le not willing to tUsprlve her ebUd of the 
benefits gained by putting it to sleep In 
the open air. 

Many a child, Indeed, who strenuously 
refuses to sleep In tbe house qnlckly goes 
off to shunber when taken outside, thus 
showing a wisdom beyond its years. Tbe 
baby here rcfcrreil to belongs to the engi- 
neer in charge at Platte Foug5re Light- 
house Station, who in order to allow his 
boy to lieueflt by the breeses blowing In 
from the Atlantic, contrived this method. 

In the baby carriage Is a cigar bo* con- 
taining the telephone transmitter and a 
small clock. Wires running up to tbe 
house, twenty yards away, enable the 
mother In tho intervals *)f her work to 
listen for baby’s cry. When working at 
the table and during meals It is easy to 
listen eontlriuously 

The clts'k, although Its use Is not at 
first apjiarent, forms an essential part of 
the device, for the sound of Its tieklng 
))rovldes ihe iwessary ])r<K>f tlial the tele- 
phono Is transmitting sounds correctly. 
This inethtsl of emplojlng the telephone 
BN nursemaid has provwl I'omplelely suc- 
cessful and Is lu dally use, while a rain 
alarm has also been evolved to give warn- 
ing by causing an electric bell to ring 
should a shower <s>me on. 

Freaks in Ba«eball 

F reak plays make baseball humorous 
If not interesting. Some of these iilays 
are said to be tbe result of quick think- 
ing, but as a matter of fact, most of them 
are slmidy luck. 

('urioiis things happen. A ball fell into 
a tin can, and it being impossible to get 
it out in time, can and all were thrown to 
tbe baseman. Another ball hit tbe end of 
a nail driven through the opposite side of 
a fent'e and eould not be got down until 
all the runners scored. 

A swift hit glances off the pitcher’s 
liand, is snai>|)ed up hy an Inflelder and 
thrown to first, putting the man out. 

Red-bot liners or grounders sometimes 
hit the first or third base Img and glance 
away for singles or even two-baggers. 

Tbe shortest two-bagger known was 
when the bail grased tbe bat, shot up a 
few feet, and fell In front of the plate. As 
the catcher reached for the twirling liall. 
it glanced from his glove and bounded 
back to tbe stand, and the butter made 
second easily. 

A center fielder saw a mlt in the way of 
the shortstop and walked about sixty feet 
in to move It out of the way, when be 
heard the crack of the bat and saw a hot 
ball coming straight at him. He contd do 
nothing hut try to catch it, and did to 
his surprise Hut be was given credit by 
the crowd for l)elng a great student of 
batters.— Arthur Macdonald in Ammeon 
Phyxiral EducaHon /itnHow. 

The Court Quotea Scripture. —Mr. Just- 
lee Robb of the (k>urt of Appeals of tbe 
District of Columbia illuminates his de- 
oision in the case of Brown v. Campbell by 
quoting from the Scriptures as follows* 
"No man, when he hath lighted a candle, 
puttoth it in a secret plaoe, neither under a 
bushel, but on a candlestick, that they 
which oome in may see the light.’l (St. 
Luke xi:3S.) 

And goes on to say that tbe man who 
seoretea his Invention makes easier and 
plainer the path of no one, contributes 
nothing to tbe public, and that over and 
over it has been repeated that the object 
of tbe patent system is t hrough protection 
to stimulate inventions, and inventors 
ought to understand that this is for the 
publio good. 


SClENlWAiKSK:^ 


V. 


THE U N I VM-TTSWW- 


I T JH not my purpow tio offer any article or com- 
modity for sale. What I am writing now 1o the 
intelligent American public has no commercial 
or financial end m view. One of the most remark- 
able educational and sociological institutions in the 
world’s history has grown to international fame and 
power in our midst, and while multitudes of men 
have btten lienefited by it, the leaders of national 
thought and enterpriise have so far failed to realise 
its imjjortancc as a naticmal asset. 

An institution that has lx‘come a big 
factor in enhancing industrial efficiency, 
that has increased the f'arning power of 
hundreds of thousands of men and has 
become a social and moral lever to in- 
numeralile families, is worthy of being 
understood. 

Entirely free from the taint of charity, 
and without adding a mill of taxation to 
the over-burdened taxpayer, the Interna- 
tional Correspondence Schools have suc- 
ceeded in roaliEing many of the hopes and 
ideals of political economists and human- 
itarians. No thoughtful man should bo 
willing to remain ignorant of the pur- 
pose, methods and achievements of this 
institution. 

A Fruitful Humanitarian Impulse 

The International Correspondence 
Schools had their birth in a humanitarian 
impulse. Twenty -five years ago, Mr. 

Thomas J. Foster, then proprietor and 
editor of The Mining Herald, of Shenan- 
doah, retinsylvania, was appalled by the 
number of mine tragedies in the anthra- 
cite coal regions. He believed they were 
due chiefly to ignorance on the part of 
the mine owners, suiierintendents and 
workmen. In order to furnish informa- 
tion to those engaged in the hazardous 
occupation of mining, Mr. Foster began a 
senes of “Questions and Answers” in his 
paper At that time, the only practical 
textbooks on the subject wore published 
in England, and by means of their con- 
tents Mr, Foster answered the questions 
that soon flooded his columiui. It was 
quickly discovered that miners, mine fore- 
men, and superintendents were willing to 
pay for a more extended course of study 
If such were available. 

With the help of exjmpctent engineers, Mr. Foster 
prepared a course of correspondence instruction in 
coal mining, and his first group of students began 
serious work twenty-two years ago. That success- 
ful beginning stimulated not only the humanitarian 
but the educational confidence of the editor of The 
Mining Herald, and from that day to this Mr. 
Foster has been constantly adding new courses of 
correspondence in- 
struction, until now 
the International Cor- 
respondence SchooLs 
offer 275 courses of 
stmly— a far greater 
number and variety 
than any university 
in the world. 

Sound Educational 
Basis 

If I he Inleriiational 
Correspondence 
Sclnstlh hail been an 
ordinary I'dneatioiial 
institiitiim,thev could 
have adopted text- 
lKM)k.s prcpaied by 
class-room experts ; 
but it quickly devel- 
opt>d that to icu< h by 
coirespoiidcnce re- 
quired an entirely 
new inethoil 'I'he m- 
.stitutioiis that have 
tried to carry on in- 
struction by mail 
based on tbe ordin- 
ary textbook have 
failiHl. Thel. C. S. 
textbooks are design- 
ed to meet the need 
of the student study- 
ing at home. They 

take practically no previous knowledge for 
gi anted, they proceed by easy stages' and lead the 
student fdlward by natural and carefully graded 


AN EDuuuoN OR A TEimcAL mimm 00 
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steps; they foresee and meet the difficulties of the 
student by copious explanations, demonstratipiis, 
and illustrations; they eliminate all irrelevant 
matter, giving only such instruction as is essential 
to the mastering of the subject; the leseons are in 
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brief units so arranged that the student is rdieved 
from overstrain. 

These textbooks form a library of 260 volumes, 
and cost more than two million dollars (12,000,000) 
to prepare. They are kept under constant revision, 
with a view to meeting the difficulties of the student 
and to convey the newest knowledge or the latest 
methods of application. Tbe costs of preparing a 
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Vcw of the coursi's are here given; Architectural, , 
S9S,178.06; avil Engineering, 188,887.19: Textiles. 
$76,692.09; Coal M^ng, $74,075.06. This DtpaiM- 


turn upon t^xtbooM pojnis tq g tg^id Md 

permanent foundation for l^e InterndtidttM 
spondenoe Schools. , ; 

The value of these tOxtbooks is attMofl m tbe 
fact that they have been purchased and 

used for daesroom work or lof refamoe 
purposes in 167 universitieg, ooHddoOt 
government fl^ools, instiiu^ 
noloiQr and vocational schools id 
The University of California has jtiitdis- 
earded Hs textbooks dealittg the 
8tn»igth of materials and hnh' had the 
International CUrrespondence Bchools 
instruction papers on that gil^lect 
bound into volumes, mid fasn ar ‘ * 
them exclusively for the usej 
students. The U. 8. Navy 
ment has ordered 15,000 I. C. I , 
phlet textbooks for use in the new^ 
shipboard schools. This is about oniMttn 
of what will be required when the s^iools 
are in full operation. Several of the Ifirgest 
industrial corporations of the country ate 
using I. C. S. textbooks and instruotinn 
papers in the classes they have formed for 
the training of their apprentices and 
employes. 

The Unlveraal Univeraity 

Has this outlay been justified? Tbe 
answer is that the International Cenre- 
spondenee Schools have enrolled 1,651,765 
students in the United States and Canada 
during the past twenty-two years, a]i4 are 
now enrolling new Students at the Ibte of 
100,000 a year. These figures are not 
given simply because they form an im- 
pressive total but for the reason that such 
an institution can only provide high-grade 
and efficient instruction when working on 
a large scale. For example, one tbe 
courses of study — Electrotherapeullcs— 
has a small enrolment because it is an 
advanced study for medical practitlbhers. 
The cost of conveying the instriaotion 
and correcting the papers results in a con- 
siderable loss each year to the institSition. 
Salaries and overhead charges are just as great 
whether five or fifty papers arc corrected pCr ^y. 
On the other band, the Electrical Engineering 
Course has been taken by 224,188 students, and 
so it is possible to handle tbe students’ work at 
the minimum cost. 

In the place of classroom recitations, the student 
is required to send written answers to the Behool 
Examiners of the In- 
struction Depart- 
ment, the questions 
being desim^ to test 
the actual mastery of 
tbe subject by the 
student and cannot 
bo answered by a 
mere formal copying 
of the text. 

Tlicse papers are 
very cmefulty exam- 
ined by the expert ex- 
aminers, all errors are 
corrected, difiicultks 
explained, and the 
principles and pro- 
cesses made clear if 
they seem obscure to 
tile student. Marks 
are pven for each 
grade of Work, and lu; 
scholar is p^mitted 
to go on with his next 
lesson until tl>0 oht 
upon which he Is en- 
gaged is entirely aat- 
ssfactory. 

In order to prepare 
the studwt for 
HUS iriiric upon his 


let, eniJtW ‘‘The, Art, 
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! sroKr oF mM a homanitaiuan impulse crew into the 
CRtAlSSr Haoiing institution on earth 



Pindlng «iid Inipiring Students 

Wli^ It ttuiy be eoknowledged that advertising 
ia <n^ bt the most hbportant factora in modem 
00 , It has been demonstrated that the Interna- 
tacBMlCotrespondence 
aohodk) eaimot secure 
•oouhh students, even 
by meads of the most 
ebkborate and costly 
advertieiqgf to insure 
the suoeeas of their 
enterpriBe, either up- 
oa biunanitarian or 
oonunffirbial ipounde. 

More thoo twenty 
wam ago President 
Foster realised the 
doroe Hi Professor 
Huxlej^^'s statement; 

"/ tmcmve ifuxt tm 
iking$ are needful. 

On ^ one hand, a 
matJiinerji for gather- 
ing ii^ormation and 
providing inatruction: 
on the other hand, a 
mathinery for catch- 
ingmapable men wher- 
ever they ate to be 
found, and turning 
them to account." 

One of the chief 
differences between 
the regular college or 
univemity and the 
International Corre- 
spondence Schools 
lies in this: men who 
want an education 
seek the university, whereas the International 
Correspondence Schools find the men who need an 
education. No less than 1,340 agents of the Schools 
are scattered through the United States and Cam^, 
whose one business it is to go into the homes, mills, 
factories and workshops to persuade men tliat they 
can be benefited by a course of instruction. These 
agents create ambition, stimulate hope, and preach 
sdf-reliancc. They tell men, and they prove their 
point by innumerable examples, that they can make 
themselves more efficient m their present occupa- 
tions or qualify themselves for other and more con- 
genial and more remunerative occupations by a 
course of study at home and in their spare time. 
In this way they have personal interviews with 
tena of thousands of persons each week and 
the contact thus established results in mspira- 
tion and aioouragement to multitudes who 
have lost hope in the hard battle for existence 
amid modern conditions. The Internationa 
Cc^respondence Schools, as a part of their 
student enlistment work, also run instructimi 
oars on a number of the most important rail- 
roads of the United States and Canada. 

The cost of establishing and developing 
these agencies has been enormous, but the re- 
sults have amply justified the investment from 
every standpoint. Up to the present the 
Internationa CorresTOndence Schools have 
spent 11,703,065.20 m agency establishment, 
but the money thus invest^ must be regarded 
as necessary equipment just as much as the 
right of way cost of a railroad. 

Keeping the Students Studying 

No graver mistake can bejnadc than to 
imadbm Uiat the International Tlortcspondencc 
Schools make a profit from lapsed students, 
lapsing of students does not appreciably re- 
duoe the costs of the Institutioh. As most of 
the eftroU^ students pay for their courses of 
hmtruotkm on the instahtnent plan, the profits 
of the eote^sc come from the instalment . 
paydihiits of the students. A student wilt, not 
eOBtinu" to pay unlCMhe oontknuM to Study, there- 
fble It le Hie best business poBey of the Schools to 
the study btbit. Once a month, at least, 
agept «S the Bohools calls up- 
ohl|^ i|thdent,i)ot simply, to eoUset the instalment 
’ • b In offeir eneoursgeinSat, advice, and even 

st'etllh his studiea This bhnstant oontaot 
midiimai Con m m^ Schools 

' wdf'iimhm'tlhe’ hou* 


educational agency rather than a merely commer- 
cial enterprise, and insures a permanent future. 

Indeed, no effort is spared to keep the student at 
his studies without intermission. Besides instructs 
ing the students in the most approved methods of 
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acquiring knowledge prior to the first lesson of their 
course, aiul the perioilic calls of th<‘ representative, 
a special department of encouragement and inspiia- 
tion has been establishcil by which sluggish or dis- 
couraged men are stimulated in their work. During 
the year 1913, no less than 80.5,079 individual k'tters 
were sent out to such persons, over and alsive 
206,81.3 special letters dealing with particular diffi- 
culties encountered in the progress of their study. 
This resulted in an increase of 45 per cent, more 
study than was achieved before the department was 
put intt) force. 

The International Correspondence Schools an! 
faithfully, earnestly and persi8t.ently trying to con- 
vey instruction by every method known to peda- 
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gogy and psychology, and they are sparing no 
money in top effort. 

Do the Students Profit?, 

Beyond a doubt. Every day the evidence ac- 
cumulates and can be placed before any one who 
wishes to investigate. The International Corre- 

rt ence Schools recently published a book giving 
ie history of 1,000 of their students, in each 


case furnishing the reader with the name, address, 
and occupation of the example cited. These were 
simply a cross-section taken from 26,000 letters, 
voluntarily sent to the institution, gratefully ac- 
knowledging the benefits received from the instruc- 
tion of the Schools. It is no exaggeration to state 
that every city and fair-sised town, and almost 
every village in America, can furnish examples of 
men who have betin lifted by this one institution 
from penury to comparative affluence, from ob- 
scure drudgery to 
honor and influence, 
from the precarious 
ranks of unskilled 
and ill-paid labor to 
positions as skilled 
mechanics, foremen, 
superintendents, 
manufacturers, and 
men of large financial 
affairs. In fact many 
very successful and 
well-known heati-s of 
big mdustricB, engin- 
eers, architects, and 
oori»ration managers 
have been Internatio- 
nal (^rrespondence 
students, and have 
reuehe( 1 their posi t ions 
of einineuce by means 
of the instruction anti 
training provided by 
tills instiliiiion 

No one, can pomhiy 
estimate the economic 
and social and moral 
part that the Interna- 
tional Correspondence 
Schools have played in 
our complex national 
organism during the 
last two decades. Be- 
hind all statistics there 
are visions of a new and healthier and happier en- 
vironment for mnllitades of families. 

World-Wide Extension 

Fortunately, tlie International Correspond- 
ence Schools art* on a firm financial founda- 
tion. They have done a gross business amount- 
ing to $85,753,140, and have distributed cash 
dividends amounting to $7,025,372, and stock 
dividends of $1,87.5,000. Besides this they own 
buildings valued at $1,159,280.29, copyrights and 
plates estimated to be worth $1,804,404.25, and 
btdiind it all a substantial surplus. This has 
enabled the International Correspondence SchcKils 
to liccome genuinely international. Added to their 
3,400 employees in America, they have started 
a branch school in liOndon which promises 
soon to rival its parent in this land. Already 
there is a staff of 400 instructors, textbook writ- 
ers, and clerieal employees in London, with 
700 men engaged in selling 'scholarships in the 
British Isles. More than 100 men represent 
the 1. C. S. in the British Colonies and tlie 
movement has the indorsement and co-opera- 
tion of prominent English officials and cauea- 
tionalists. Branches are lieing organized in 
( 'entral and Houthern America, Mexico, France, 
Spain, and China, for which special textbooks 
ar<! now being prepared 

The Man Who Feels, Sees and Does 

President Foster is a man of deep feeling, 
clear vision, and prompt action. From his 
office in the Administration Building in 
Scranton, Pennsylvania, he directs the energies 
of nearly 5,000 persons who are dedicated 
to convoying education and technical train- 
ing to those who need it in any part of the 
world — even to the remotCHt corners of the 
earth, to places where the name of America 
is hanJly known. He is pouring out thous- 
ands of tons of educational and inspirational 
literature every year, every page of which 
he hopes will open the door of opiMirtunity 
to some one who now feels doomed to poverty 
and obscurity for the lack of adequate educa- 
tional training. When men awaken to the facts 
and all of their far-reacbmg consequences in the 
advance of civilization and social progress, Thomas 
J. Foster, Founder and President of the Inter- 
national Correspondence Schools, will be hailed as 
one of the greatest and most honored of modern 
benefactors and eduoationalists,— 
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PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 

uaervaml selleiii of p.ttented 

Jiiii‘lv‘1 dcfeiKled ugitiiiit cIhimis fur iiifriiifre- 
iiidit. Wc fiirniJi tins iiit iii two sizes to 
oiir .t^reeiiieiit liolders for use on stiition- 
erv, piiiiteU matter or on patented articles 
tlieiiiselves, and cxpeilence teat lies that 
[onvived tlieiehv (irevents 



Rowboat Motor with 
2 Cylinders 



^NLY one form of 
^ graphite is fit for 
auto lubrication. This 
rare flake graphite is 
found only in 

DIXON’S 

Graphite 

Lubricaiits 

It builds a permanent oily 
veneer around the bearings 
and pieventa metai-to- 
meul contact. Equally 
good for motor can and 
motor boata. 

Wriujtr L»brieatmg Chart. 

Tk JoNsIt Mua CradUa Cs. 

jEauTciTr,a.j. 
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A Haven of Comfort 

CHICAGO 

HirdsP«fctselesaii(SI 



IlM mmtibafin IMutlMle I 


tfmrt 14.) 
loaded, which was to haVe been sustaloodj 
and Iniwlled by the aerodynamic reaction 
of the planea and motive )Kiwer against | 
the air, and the force of gravity ahonld 
have been close on to 5,000 ponnds. 

Iho tall was at the after end of the 
fuselage, and was of ecmbclrcular form In 
plan, with a span of 21 feet It bad dlvld- 1 
ed and balanced elevator flafsi, and a bal- 
anced rudder of ample proiiortlutiii. 

It baa already been mentioned that the; 
madiinc was being const rueted in dupU-| 
cate, and It may l*e added that this dupli- 
cation applied to the engine, since twoj 
separate, hot Identical engines had been 
put In hand, and both were to be sent toj 
ttie starting point In Newfoundland, to- 
gether with a very full supply of spare! 
parts of the machine. Both engines were | 
he tuned up for the Journey and 
was to have been placed la the mauai>lane 
and the other kept in reserve 
ure of precaution, in the same 
the duplicate wings and fuselage, etc. 

Since the distance between Belle Isle 
Straits and the coast of tlalway In Ire- 
land Is about sixteen hundred miles, and 
tlie aeroiiiane was expected to travel at 
HO to 85 miles per hour. It was thought 
that the Journey could be done in 20 hours 
during calm weather. A following wh>d 
would have materially Increased the speed 
and shortened the time of the Journey. 

Eliminatinff a City^s FHth and FUm 

(Concluded /rom page tt.) 

Knowing that he had no police author- 
ity, and that his only weapon waa his 
power of persuasion, the junior sanitary 
policemen resorted to the use of polite 
notes, which were written or printed on 
a printing outtlt that belonged to the 
neighlH>rbood : 

Up Dear Ur .• 

We are trvlag to lutke our srbool district 
dylMS wm you help u*t KUw breed lo 
fermeutlog lawu rltiiplnini, open garbsge, and 
>le manure. It It U uot rmiovml at iMSt 
! a week We are writing tbi* note to 
because we are xnre flint you will help un. 

Very truly youre, 


JuniDi Nanitary PoUer. 

The girls also appealed to the merchants 
through notes In tlie same way : 

Up Dear Ur. . 

Many people In our ecbool dlntrlct are retun- 
g to buy food over wblih dice bare crawled 
Can we help you to keep a dylena store tbls 
Very slni'ercly yours, 


Ponilarp Aide. 

Children took naturally to the work of 
.eanlug their school district, for oven 
boys and girls like to feel that their work 
Is Important. When conditions were met 
with which they could nut eopi>, a plea 
for help written In a childish band-writ- 
ing and sent t«» the HIrwt Cleaulng De- 
latrtment was sure to lirlng assistance, 
whenever It was jHisslble. Before the 
eUsMj of the 8eh<K*l year streets were 
cleaned, alleys and vacant lots ceased to 
be dumping grounds for tilth, and the 
rubbish from back yards gave way to 
gardens of flowers and vegetables. 

N«w Aeronautic Records 

T ire French mllllary dirigible 

IcMiu “Adjutant Vlncenot,” piloted by 
Georges Joux and carrying eight passen- 
gers, has made a new world’s record for 
eontliiuons navigation by dirigibles. It 
remained In the air tor hours and 20 
minutes 

The German dirigible "iSeppelln L-S”| 
established the previous record of 34 
hours and 50 minutes In May In a flight! 
from Frledrlchshaffen to Berlin. Tfaej 
measures more than 26,000 c 
meters; the “.Vdjutaut Vtneenot” 9,000 
cubic meters. 

The Germans still maintain the lead lyi 
aviation, iwrilciilarly from the standpoint 
of duration. On the 2tMb ulGmo Herr 
Landmanii, with a 75 horse-power Alba- 
tross biplane, remained aloft, circling the 
Johanulsthal aerodrome, for 21 hoars and 
48 minutes, thus adding over thx«s 
hours to the best prevtoua record. He, 
Htmiiy dewshded beouiwe of ftttgiM, gad 

not from lack offiigL 
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FOB SAUC 

NINB SnOCBSRFlTL OBEMIOAL PORMltLAH 
for isle SulUbfe lbr mon^turv on Imro or mmiU 
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PATENTS POa SALE 
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MODBZ, AND EXPERIMENTAL WORK for 
nvoDton. We alao inalte » opeclalty of msuufsotur- 


ROTARY PUMPS AND ENGINES 
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Technical Schools 

Ah.ll bwimn, sn engineer. 
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COUEGE OF ENGINEERING 
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—And You Can 
Buy This Lozier For $2100 


Here is a neu> Lozier; a rea/ Lozier; a big Lozier; a 
light Lozier — and for $2100. 

Nmw—from roof to tires — our latest series Four. 

And Big—higger in body room than those famous "Big 
Fours and Sixes’* we built in 1911 and 1912. 

Seating seven -or five passengers in great comfort — 
allowing plenty of space per passenger. 

Bigger than the "Big Six” — the- last word in luxury— 
yet lighter, this Four, by some 700 pounds. 

You know all too well what 700 pounds less weight will 
mean in tire«bills, not to mention kindred savings in 
gasoline and oil. 

We say "a Real Lozier” to correct the possibility of a 
mistaken impression. This low price of $2 100 might 
be understood to indicate a departure in some mea- 
sure from the standards of ability set by our $5000 
and $6000 cars. Not so — everything that threw un- 
dying glamour around the great name and a great 
phrase, “The Choice of Men Who Know,” is here 
in abundance. 

Quantity production, and a consequent reduction in 
manufacturing over-head, allows us to offer you 
this new Four — a rtal Lozier- at $2100. 

The old time Lozier power — and at $2100. 

The old time Lozier vim and snap — and at $2100. 

The old time Lozier safety — the safety that today brings 
famous racers to the Lozier factories to buy Lozier 
parts to install in their various cars — this old time 
safety— and at $2100. 

The old time Lozier finish— the embellishments that lend 
a richness to the cars as years go by— and at $2100, 

New Refinements 


The old time ability to »tay good — to run year after 
year — year after year and grow sweeter with age 
—and at $2100. 

The old time easy riding properties that come through 
spring alloys, which are one of the secrets of our 
business— easy riding as of yore — and at $2100. 

A body that retains its newness — paint that stays fresh 
— upholstery that does not flatten down, sag, become 
bunchy, or wear out — and at $2100. 

A heat treated frame — highest quality wood wheels 
— steering mechanism built in its entirety in the 
Lozier factories — a pressed steel gasoline tank made 
of one piece of metal and tested under enormous 
air pressure — and at $2100. 

A four-cylinder Lozier motor — built by our own work- 
men in our own plants — designed by our own en- 
gineers — and tested six times by our own experts 
before it leaves the factory — and at $2100. 

Everything considered, isn’t this the car for you ? 

You may have thought of paying less — it will p^ you 
to pay more and get this real Lozier for $2100. 

Or perhaps you thought of paying more — if so, stop, 
investigate. Perhaps you can get the car you want 
for a smaller price- for $2100. UNLESS you are 
one of those so blest with worldly goods that you 
can live in the realm of the highest luxury and 
pxTSsess a good Six - a Lozier Six at $3250. 

You can have your demonstration in the Lozier car 
of your choice — either the Four at $2100 or the 
Six at $3250. 

May we send you catalog “S ” giving foil description 
and interesting details of this P'our Cylinder Lozier 
— also the name of the Lozier dealer near you? 


4*?' Btrdk* 6H* — wonderfully •conoml- 
cal in gM and oil conaumption 
Four.apaad tranamlaslon with direct drive 
on third apeed 
Tunfpnen ateel valvea 
Oun Iron pietone 

New Top-~can be operated by a woman 
Quick actlnc elde curutne 


Silent chain engine drive 
Tire Pump — motor driven 
Electric headlight dimmers 
Inetant locking rear tire carrier 
Gray ft Davie electric atarting and lighting 
eystem 

Corrugated hard rubber eurting wheel 
Full eeven or dve-paasenger body with 
diaappaaring aeau 
inch tires 


Light Four $2100 
Light Six $3250 


Lozim' Motor Company, Detroit, Michigan 
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See 
How 

Self'Sentering Saves 
Time and Money in 
Concrete Construction 

You can Hoo from thoHo two pioturoa 
why ttelf-thmtonnK, the new amerele 
reinforeemimt, effectB such a bijj iiav- 
iiiK in eonerelc eouRtruetioii. It rioea 
away entirely wtli tlm expense and 
delay of hinlding the old way with 
temporary formn. 

Soir-Henterlnc U'Wlf U Imlh ralnforaenient 
arut fiirin. 11 hu the atlirnnM tuhakl w«t 
ouiicn'Ui In plarii until Hut (thua the need 
fur wutxl fornu In <t(iMu away with) and all 
danger from fulluru that ho often happtuu 
becauae foriw are removed too aoon l« 
ellinliiaU<d Hell Himterina nimaliu «m- 
beddixl 111 the euncrnte Klvlna auch 
Htrenath and riKidlit that a two-inch eon- 
creteruof IH now piWMible. whether pimhnd, 
flat, or eurviid Two-Inch Helf-Hentering 
INirtltlunH. coiniiared with the usual U-InCh, 
add a aqiiam fieit ol floor Hpacu to ever^ 


ulKiiit thin modern luothod 

Write for Fireproofing Handbook 

Henil 
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rHK UNITM) SI ATKS NAVy IS 
NOW ruiRDAMONtS THK 
NAVIKh OK I’HK WORLD 

DREADNOVCHTS 
KNGLAND ... 42 

GKRMANV . . 26 

IINITKD STATKS . . 12 
IRANfK . . . . 12 

lAKAN . . 10 

The, 

United States Navy 

th Prsfsnt Slonding end Needed Increate 

Mann <ft Co., Inc. 

Frier 2S mh 


AUTM^^RITATIVE^^t a 
CHAPTERS II V SKCHf-iAi 

'IHK NAVY UANlFIb AND A 
AN I iKcaKI Aav ROOiKVhl 


EDinOM UMTED 


T he ivoent cmittac at « patent ooj 
nUtray oat« tor both trdibt and pw 
eenger eervlm, Iseoed under date of Junej 
23rd, 1914, to Jamee Hervey Wood, ir., 
ot New Yoih city, dtseloeea ft propoeed de- 
IMrtnre from present method* of 
htmctlon which ha* erldently been tn-j 
teudeti to meet the ecoonmlc dtfflcultle* 
that confront the operation ot great tmnhj 
linen. 

The Invention contemplatea a* a general 
principle of car couatructlon. a railway] 
i-ar fxmalatlng of two aeparate and die* 
tluct nulta— a car carriage or numlngj 
gear, and a car body. Any running gear] 
of a given claaa, type or capacity 
uned with any car body of a correBpond-j 
lug da**, type or capacity. To thla end 
thene two unit* are no designed aa to pets] 
lult of the simple and quick removal of 
car body from a running gear and <tf] 
readily Interchangeable usage ot dther 
with different running gear* or with dif- 
ferent bodies of the same respective] 
types. 

The running gear embodies trucks, draft 
member, couplings, and all equipment and 
appliances, including air-brakes, essential | 
Incidental to the oiieratlou ot the car] 
a train niiit. Heating, lighting, audi 
other equlimient pertaining to the car] 
body exclusively la attached to the body. 
Each unit will be destgneil for Its par- 
ticular funotlons. The car txsly will be] 
designed for its load without the neces- 
sity of couslderlug its strength in rela- 
ituii to ItH use as part of a train unit, as 
the running gear will be designed to meet] 
tliat function. Therefore, the iKMltlon 
of tlie car body, wlietlier light or heavy,] 
In the make-up of a train becomes of less] 
iMiiseAiueiice, since It 1* not a train resist- 
ance unit, and its running gear will lie 
of profier and imssibly standard 
for the various types or classes of running 
gear and res]iectlvc bodies 
Without regard to the merit ot the par-j 
ticular construction dbadoseil In this pat- 
ent, the two unit or inten-hangeable run- 
ning gear and body In railway car con-j 
strui-tloii may afford a profitable soln-| 
tion of some of the most imiiortaiit and 
long-standing railway problems. 

In general, u railroad may refuse toj 
accept from uuotber road a car t 
not apiiear (o be strong enough or in good 
ciiougii ri’patr to lie o]a>ratcd over the] 
receiving road wltli safety. In such a 
case th(> liaul is usually transferred to a 
of the receiving road at the expense, 
including car rent, of the transmitting] 
line. 

In dlsimssing the question many ex- 
jierts In car construction and operation, 
who attended the recent meeting of the 
Master ('ar Kullders' Association at Atlan- 
tic City, took the position or expressed the 
opinion that no car of less than HO.OOU 
(Kainds caiiaclty should be aixiepted or a|i- 
erated In lutercliango, or lu other words, 
through freight serrli-e. for the reason 
that most new car equipment Is now lieing 
built of at least thla capaHty, and that 
of less strength, if oiwrated with 
these heavier and stronger cars. Iiecome. 
through their comparative structural 
lightness and weakness, a source of con- 
stant rejjalr, delays, and esimnso as well 
of danger to property and life through 
llie rairtlitg of trains or other accidents 
due to failure of equipment, It wa* 
brought out, on the other hand, that thou- 
sands of oars, many owned by private car 
lines, are In gtKid condition and may be 
'{lerated with safety and profit as orig- 
inally deslgn»I, but not with tlie heavy 
modern car* Which prohibit their use.j 
thus pracUeally wiping out the large capi- 
tal Investment In these cars. This argu- 
nt was especially marked In relation 
privately owned stock can. Most of 
these cars are of a capacity of from 40,0011 
(Itioiio iKiuiids, and It wa* mentioned 
that to imtKise .a mtolrnmn capacity tor 
Interchange cars of 80,000 pounds, would 
bo efiuivalent to cooflacatlhn of the prop- 
irty represented by these cattle car*. 

As iiK'icatIng the general mUaptiHcatlon 
of the term “capacity," It may he atgtod 


that It la impewsible to load awm thiui| 
about 2lk000 pound*, of cattle lu thofW CM- j 
tie can ot 4(MKn to 40)000 poundo ca-| 
padty. 

There an over 2)000,000 treiiOlt 
and so,ooo peneinretr can 1» an 
United Statea raUroada. Nearly All groat I 
f night movementH on these railroad* ar«| 
In what might be termed “season fnlgbt,* 
or In other woR)*, (ndi^ originating at 
certain time* or aeanon* ot the ysar, such 
aa the crops ^ wheat, cotton, frtdt, and 
othen, and m w of 1144^ tegUlre* 
|a ear of a more or 1 «m aiisclal that 
is unsuttablo pat other kinds o( tretilMl' ' 
servlca. 

In the tVoAUlt omwtrwtlsh 
special bodiee seed be Idle,' wl^'MlHilhg 
geam an emploiyed with Other bodies for 
wbloh ttie dema^ 

There would doidMIeaa bo little djUR-] 
colty or delay, upon the part ot railroad*, 
in ranching a common agreement on 
stnngth requlnmeut* for running gean, 
BB the hentofon nnreconciUble differ- 
oncea of opinion appear to niate to ale- 
mentB of the car body as a receptacle, 
such a* dlmeusloas and oonHtructlon fea- 
tures. Any enr liody ot present construc- 
tion could Im- made prcqterly to engage 
and oi>erate with a s«‘paratc running gear 
of agreed standard strength and build. 

In thla case a cattle car body that could 
not be IimiUnI with more than 25,000 1 
pounds of cattle need not be built of a 
capacity of 80,000 imunds, as 
Rilvis-ated, sliuT the running 



gear would meet the standard require- 
ment* while the hotly newl merely possess 
the (lealreil rarrylug ca)>nclty. with of 
course a proper margin of structural 
strength over the demands of Its 
designed. 

A standard and separately constructed 
running gear would be of equal use to 
all railroads, when freight 1* available, 
and therefore syndicate ownership ot run- 
ning gears with separate, or Individual, 
road ownership of car tmdles ada|>te*l to] 
engage and o|iernte with ttiese gears, but] 
otherwise of a type deslrwl by the respec 
tlve roads, should prove a ftaisible and 
economical plan of Joint ownership. 

Passenger trains on the railroads of the 
United States traversed last year a total 
580,000,000 miles or, under tlm] 
arbitrary estimate of an average of five] 
cars to each train, a iMtssenger car mile- 
age of over two billion nine hundred mil- 
lion miles. Likewise, under the arbitrary 
estimate of twenty curs to a train, the 
freight car mileage Is liullratc<l to have 
twelve billion miles, or a total 
car mileage roughly estimated at fifteen 
billion. 

Again taking an arbitrary estimate 

' one cent 
hauling a weight of one ton one mile. It 
appenrs that the ucccanpllshment of a sav- 
ing, or reduction, of one ton In the aver- 
welght of all railroad cars, would 
1 an actual cash saving, based upon 
the altovcNsfateil arbitrary asaumptioiiH, of] 
g150.fflK),()00 a year to the ntllroafi* of the 
l^ulbal tltates. 

The Internal Ckimbugtion Motor in] 
the Field of Avistion 

HAT the hravler-than-alr Itylng ma- 
chine would have been pomlb\e wlth- 
tbe Internal cnmlmstlon motor seem* 
probable, to judge iiy lAngley’s efforts, 
which came so very near actual 
But It would have bee»i a severe handicap] 
had the Wright brothers and their su^*- 
aot la^n able to imiflt by the devel- 
of the light-weight luternal com- 
bustion motor In the nutomobtle Industry. 
The present stains of the neroplana motor, 
and a forecast of Us future developatout. 
forms the subject of a conun^nalto 
paper recently read by Howard Hnotlng' 
seeretary of the Aero Cilph of Apia- 
rtca, before the New Haven Ipmilpg Of] 
the Americas Hooletjr pf Hsebppdi^ 
gtneers. This tMper, wMii 
tratlons, la reproduced In <«U in ’l|rt* 
week** Isstw of OUT. EtisiutptKirai' 
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Thf' purpose ot this journal i* to ret-ortf accurately, 
simplii, antf intei estini/lp, the U'orld's ptur/rtts in scim- 
tijle htioiiledtie and industrial achievemtMt 


New York’s Water Supply 

W HKN thf old VfoUm dam and aiiiieduct 
wore otM'iiod, over liiiU a century iiku, 
It waa bcIlcvcU lUut the new aeheuie of 
water Huiiply for New Vork had liia<ii iiltiiiiiml <m 
Hueh u KeiieriiUN ne«le, that tlie cull for Itn In- 
ercHHc woitlil not eoine wlllilii the time of thoae who 
wltiieHHcd (he o|i<<ulnK of that verv fine inuidcl(HiI work 
Little did tile elty (loverumeiil of that day realize how 
rnidd uotild he the urowth of Nett Yoth In nine and 
poiinlnlion, and how iiuieUly It would oiitatrlii every one 
of IlH inunlel|ial fiiellllleN, for not many decades (lassed 
liefore It was etident thill a seeoiid and Itiriter mine- 
duet inusi he hullt and additional dams must he iduced 
In (lie t 'niton watershed. If the water supply was to 
Ivts'ii piiee with the eter-neceleratliut growth of the 
city's populallon. Tlie eoiiipletloii of these addltloiuil 
works placed iit the disposal of the city a uuixliutitn 
supply of not far short of -t(K),(KXi,(K»0 «a lions of water 
per dtiv 

Some ten or twelve years atfo It hceaii to lie realized 
ttuil the imixliniim suptdy of the Croton watershed 
throuj;li a period of dry seiiHoiis, even If every Inch of 
rainfall were stonsl that could he Rnlherwl In the rt*» 
ervolrs, would he InsuHicleiit to proti>el the ellv HKaliist 
the peril of a water famine, and us the outcome of 
an IntelllKoiit limitation oiirrled on at that tiaie, New 
York elly to-day can point to the stuijendous seheme 
for III! iiddltioiinl water sup|il\. which Is now iieurliiK 
<siiTi|ilelloii In the Catskill reydon, and throuifbout the 
I'J.'i miles of distance eovensl h,v the Oiitskill Aijueduct 
tietwecn Ashoktin rcseivulr and the southerly limits of 
New York The liiiinicnrutlon of this work was one of 
the tiiosi eoiiiuieiidiihie Hehlevements of Mayor McClel- 
lau’s iidniliilsiriitlon. 

,\oi u mliiHle too soon was the ooiislrucllon of these 
Kreal woiks undertaken', for at the present time New 
York Is iiddliiK to Its poiiuhitloii at tin- rale of about 
17.\(HK) )icrsoii,s (ici' veiir — a rate of Krowlli which has 
neiei liecii iippioaelied In any elly In the world. 

The two miiiediiels (old anil new) hrliiy? Into New 
York the waters of ttie Croton watersheil, nearly 400,- 
000 , 00(1 millions |KT (lav, when tliey are both running to 
tin'll iiin\iiiiiim eiiimelty, and when ttie whole of the 
Ciitsklll wiiterslnsl that will he tributary to the Cats- 
klll mnnslin't tins tus'ii derelojied. It will lie iiosslhle 
to hrliii.' Ill nil mlditlomil r>oo.ii<Mi.()0() Kalloiis of water 
pel (lay Ilnw liiiiK this coiiihliiiHl suiiply of nearly 
IKKI.IKKI.IMKi n'lilloiis of water is-r dav will sulllee to 
meet (lie in-isls of the kiowIiik city, not even the most 
skilled stinleiil of Die prnhlem of tills eltv's water 
supply eiiii foretell If ttie rate of the Rrowth of the 
city should eoiitlmie to liiereiisc ns rapidly In the 
future ns It hus In the more luimeiUiite past. It will 
not he many deende-,s before the serious study of (he 
c|uestloii of yet an additional water supjily will have 
to lie undertaken 

Perfecting the “America’s” Water Wings 

T HKRK has been some Impilry ns to what Mr 
Curtiss has las-n dolnk with the Hislinnn Wami- 
makor transutlantle flier slnee her formal 
lauiielifni; and first sueis-ssful fliKht, on June 2,'lrd, 
pre\ loiislv described In the Scikntikic AueRrcAN. Tlie 
answer Is very slmide; he has lieen trying the best 
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methods of making her lift from the water a« hnicSl 
weight aa the can oarrjr In the air. She haa rarjr a®* 
oient air wlnaa He la trying to provide equally a®- 
clent water wlnga, or memben for lifting the bottom 
of the bull to a level with the water mirtace, making 
It ekim the eurfai-e very awlftly, then clear the water 
entirely and soar through the air with minimum realkt- 
ance. 

The original “America" rose well only with a moder- 
ate load, aud decidedly ‘wallowed" with her full weight 
of 15,000 pounda ; that la, ahe plowed deeply and could 
not rlae enough to aklm. In fact, her liottom waa too 
narrow for almllow draft, too narrow for very effective 
planing or skimming under full load. The bottom of 
the Iwiw averaged about four feet In width, had to dla- 
lilai-e, together with the wing tip floats, SO cubic feet 
of freah water, and actually sank about a foot aud a 
half when at rciat. ITie pKdtlem waa to And the beat 
way to make the "America," under her own power, 
move fast enough along the water to enable her great 
wings to lift her bodily when totaling 6,000 pounda. 

Two rival typea of IlfterN, the buoyant and the un- 
buoyant, were propoaed, and hurriedly put to proof. The 
buoyant lifters might be common hydroaeroplane fluata 
placed under the biplane wlnga, or attached to the 
how, or forming lateral excreacencea of the bow. 11)6 
unhuoyant llftera could be planing boards lienrtng on 
the water with their under aurfacea <mly, or they could 
tie solid little wtug-ahaped blades gilding at amall 
aiiglea underneath the water till they lifted to the aur- 
face, iMiarIng with them the weight of the alrboat not 
otherwlae austaliied hy the upward preasure on the hull 
or Ita Huiieratnu-ture, the air wlnga and the tail. 

The buoyant lifters were tried with auch auccesslve 
Improvement as to aatlsfy Mr. Curtlas of their capac- 
ity to ralae eventually the required load and probably 
more Flrat hollow protubernneea were built along 
either side the how, following Ita lower edge, and liav- 
liig a erosK-aeetlon like a hurlcontal V. Tlieae exerted 
some buoyant lift ami aouie dynamic lift under apeed, 
hut not enough of either They were probably too 
narrow Then ordinary flat Ourtlaa hydroaeroplane 
lloals, turjied up at the i»row, were placed under each 
wing Tlu-y were, In fact, taken from the rehabllltatetl 
Uiiigley aeroplane, nearby, and raeasurtsi each 10 feet 
long by ,‘i ft-et broad aud 6 Inches thick Q'hey buoyed 
suflietently and planed well. The entire craft roae in 
the air several times with approximately the requlrtal 
total weight Mr. Curtiss then thought to apply these 
floats at elOier side the bow, or to build out the sides 
of the Isiw to form such buoyant gliding surfaces. But 
he wished ttrsl to test the itoaslbllltles of hydroaero- 
plane blades, exertlug only dynamic lift in the water, 
and offering much leas head reslstaiu'e in the air. 

Accordingly he llxed to cither side of the boat, flush 
with Its under surface. Arm wooden wings, each (1 feet 
long by IH inches broad, flat Itelow, cambered above, 
placed at a slight dihedral angle, and about under Uie 
tH-nter of lift of the air wings, to which they were 
trassed with stream-line fiosts and stay wires Their 
angle of Incidence was about the same as that of the 
air wings, and precisely the same as that of the bottom 
of the boat just Is-fon- the step. These water wings 
were totally submerged at the start, hut quickly lifted 
the craft till their tl|)H rose out of the water. Then the 
lift fell off before the hull began to plane. Fourteen 
iiiebos below these were then iilaced juirallel wings 
extending from the keel outward 4% feet to either 
side, aud trussed to the Ixait’s bottom and the first set 
of wings. They were flat below, camberetl almve aud 
10 Inches wide. With this eombluatlou the whole 
boat, with five men and 600 imuuds of supplies, waa 
hcave<l iMSlIly out of the water, alwut 6 Inches, at a 
S]>eed of less than 20 miles an hour. Naturally the air 
wings could n*>t keep her out at this velocity, since her 
natural flying speed Is 00 miles «ni hour. In the later 
cxix-rlments, which were halted on July 8th, a water 
wiuglet about 18 Inches long by tO inches wide was 
fixed to the stern of the boot, while the main water 
blades of biplane form were placed shortly before the 
center of gravity, the combination thus giving a three- 
point suriport for purpooea of automatic stability. 
When the last two runs were over, everyone waa satls- 
tled that this type of flying boat can be perfected to 
rise aud glide on its tilndes at a true flying speed, and 
then take to the air on level wing. But It was thought 
best to iiostpone further experimentation of this sort, 
and to apply pontoons at once to the sides of the bow. 
In order to have the boat ready for shipment from 
HammondsiHirt by July 18th. 

The h.vdro blades used by Mr. Curtiss, both those at 
the 1 k>w and the one at the stern, were flxed. ThOir 
angle of Incidence could be changed equally by use of 
the air elevator, canting the whole boat fore and aft 
fibvlously all these blades can be pivoted and Inde^fl- 
eutly or eoujunctlvely controlled as to their angles of 
Incidence, as Is done with the elevator and wings 
nliove them. Thus the craft can be made to glide OD 
even keel at any speed, its unbuoyant dynamic water 
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at thosf of m aoropitBa, un,tll ' , 

and the craft Iwives the waterf. 

A BiolidiiiKiiasiMi dbnetmw 

N ow that the massive plera have heisii 'flop- 
pleted and the work of ereettoo the ata® 
superstmeture la nndof way, public lntefM 'Wl(l 
be quickened In the second attempt to apan ftlie 
St. Lawrence Klvor with a cantilever brithP, wWcb, 
ill strength, weight, capacity, and length of apaa, 
be the greatest structure of the kind in aalBtMioe. 
That this second attempt will be auooesaful thaw can 
bo no doubt wluitever. The fallnre of the flrat <|i»ehoo 
bridge, as was txiluted out by this journal at the time 
of the disaster, was due to faults in dealgn which were 
HO glaringly evident, even to the lay mind, that It la a 
marvel that they should have found their way Into a 
structure of that Importance- 
The main apan between the piers Is the to&geat in 
existence, measuring 1,800 feet. Hie second longest 
are to be found In the Forth Bridge, Scotland, Where 
there arc two siiana, also cantilevers, (»ch 1,710 fe«t In 
clear length. Following these come the great suspen- 
sion bridges across the Host River, New York, of which 
the longest la the WUllomsburg span, of LflOO feet, the 
old Brooklyn Bridge span lielug Just 6 feet less In 
length. 

It takes but a brief study of the main ontllue aud 
principal details of the new Quebec bridge to be satis- 
fled that the lessons of the failure of the old structure 
have t)«eu laid well to heart. Both In Us skaletou out* 
Hue and general proi>ortluns and In the detailed make- 
up of Its members, the new bridge is a vastly better 
structure. It Is designed to carry two railroad tracka 
loaded with the heaviest modern freight traflie and 
two footways. The live load for which the bridge la 
designed Is 6,000 pounds {wr linear foot on both tracks 
for their fnll length with two of what are known as 
K-«0 engines, both the train loads and the eugtnes 
being so urrangetl on the bridge as to produce the 
maximum fsisslble stresses. A wind load of 80 pounds 
on every siiuare foot ot the two trusses and a wind load 
of .100 pounds iK*r linear fisit on the cxiswed surfaia* of 
the train was taken as the imsls for determining the 
wlqd stresses. 

With such wind and train loads assumed on a canti- 
lever bridge of this magnitude. It can readily be under- 
st(H)d that the sectloua of the various members have 
run up to enormous sixes. Thus to take care of the 
Biresses In the nj»ja-r chords of the I'antllever, the 
section of the taemlter next to the main post required 
no less than .TJ eyebars, 2 A, Inches thick by 16 Inches 
dee]), having a total an-a of 1,120 square Inchea. 

The greatest Interest attaches to the lower chord 
memliers, for it will be borne In mind that It was the 
failure of the first panel of the lower chord, next to 
the pier, that caused the coltaimu of the earlier bridge. 
This memlier was about live feet square. In the new 
bridge the same member is 7 feel 2 inches deep by 10 
feet 4 Inches wide. It has a cross-Hectlon of 1,002 square 
Inches, aud Its weight lictween panel points la about 
400 tons. The member consists of four webs 7 feet In 
deidh, each web consisting of four plates riveted to- 
gether and having an aggregate thickness of »% Inchea. 

It will lie reinembered that the bottom chord of the 
old bridge failed because of the absurdly light charac- 
ter of the latticing which was uaed to hold the webs 
In true axial line. This latticing, If we remember 
rightly, coiwlsted of angles measuring only .1% by 4 
Inches on the side. In the new liridge the webs of 
the correaismdlng memlwr are tied together with 8H 
by 8Vii by 1 inch thick lattice bars at top and bottom, 
and by borlaontal steel diaphragms, running through 
the whole length of the memtier at the mid-height of 
the webs. They are further held In i>lace by trans- 
verse plate diaphragms disposed throughout the whole 
length of the member. 

Even more impreaslve In slxe and weight la the main 
IKiat of the cantilever over the pier. Built up of four 
aeperato qpldlihns latticed together, It meeaiirea un the 
ontslde 9 feet by 10 feet. Its maximum crnaa-aectlon 
Is 1,908 square inches, and each post weighs no less 
tlian 1,500 tons. The shoe at the foot, of each iioet ta 
19 feet high, 22 feet by 26 feet on the baaet and weighs 
over 400 tons. 

Throughout the whole bridge, whatever part of it 
may be oonaldered, we flud the same maaalve propor- 
tiuns. Thus, in the connections at the shoe on the main 
piers, above referred ‘to, the main members, such as 
the bottom chord and the main pwt, bear upon pins, 
each of which is 30 Inches in diameter and weighs over 
6 tons. Again, the floor-beams, becaitae of the great 
span between panel points, run to nnprccbdmited dlmni' 
Btoas. Oenerally, they are 10 feet In depth and each 
weighs about flfty-flve tons. ITjey »te conaected io 
the iK«t« by 11-tnch pins. Which pass through tba w«b 
of the floor beams (reinforced for this pufigMe) and 
throui® the poeta. 




(hM whilo ttvioC eiidcoM tiefore tbe DcaUnion’H 
Iftiyal OkwiniMtok neestly, OodfMy Imam, of the 
itoMliaa^ MttMaiiii ChmpKay, ilecItaMd that Mr. Mwaooi 
, |MCi»90to to eetaUi*)! ^hrelaat tel^oae ocnnmuiueatioo 
JbetWe^ Oanuur»(Mi, WatM, and New York, as wxm as 
naelMiMwl details bare been carried out at the 
fuMtMr statliMl, aed bo bopM that this will be done before 
end of the year. So far, Mr. Mareoni baa made 
pubUo no teats or axperimente that would justify such a 
predietioa. 

fSecMe BaSread In (be Tyral.— The eleetrie railroad 
bpown, as Mebcrtsoher Babn is a diort line of reeent eon- 
strnetioo in Sooth Tyrol, and it serves to eoixneot tlio 
southern railroad station of Bosen, by way of Kaltem 
and St. Anthony, with the Mendelpaas mountain inoliiu), 
Wbiob stsrta at this latter plaoe. Of 10 miles length with 
standard gage traek, the line is operated entirely by ad- 
hesion, even though the maximum gradient is 6.2 per 
100. A sub-station at Eppan, supplied by a power line, 
serves to furnish l,J100-volt continuous current for the 
ehotrlc road. Passenger and freight traina are drawn 
by motor can earrying two eleotrio motors of 100 horse- 
power each. 

Recent Wlreteas Telephone ExperfmenU in Francte 
have attained results that may have a far-reaching im- 
portanoe. With a transmitting station set up at Paris, 
long conversations ara sent out and picked up at points 
over a hundred miles off. As explaiiwd in a recent note, 
the eleotrio arc system of the offioers Colin and Jeanoi 
is used, working a 150>foot antenna. Ordinary wireless 
apparatus, suoh as even amateurs possess, will receive 
the spoken message. For instance,,^ small wireless 
station at Mettray, 120 miles from Paris, oould receive 
king newspaper articles which were being read into tho 
sending apparatus. More striking still was the use of 
a wireless telegraph motor oar of usual make-up, with a 
lOO-foot portable antenna mast which oould be erected 
on the ground in 20 minutes. Conversation oould be 
beard from Paris at a distance of 60 miles by a reporter 
of the MtUin, from which journal we take our present 
aooount. Capt. Colin speaks of the groat military use 
of the method. For instance, the general can send out 
orders direct by telephone to the field or to battleships. 
Tuning can be varied, so as to prevent interference. 

A “Hoiim Eleetrical" will occupy a conspicuous plaoe 
in the Manufacturer!’ Buildings at the Panama Pacific 
International Exposition. It will be the first model 
dcctncal home to be speclaUy designed and built for 
the purpose by a skilled architect, it will bo a fuU-stsed 
bouse, of the attractive Catifomia-Hpauish type, witii 
electrical garage, workshop, creamery, etc., located 
nearby. Each room will be equipped with practical 
labor saving and comfort promoting devices operated by 
electricity. The tdtohen, where most of the housework 
Is aooomplished, will be provided with an electric rangu 
for all cooking purposes, and with eleotnoally driven 
machines for peoUng vegetables, polishing silver, freezing 
ice-cream, driving cake and dough mixers, and doing 
other neoe-tsary work. In the elwtric laundry, the 
clothes will be washed by eleotrio power, and ironed with 
eleotrio flaUrous. In strildug contrast, the adjoining 
room will have an electric refrigerating plant of house- 
hold size. The dining room will bo arranged to show 
how light lunches and suppers can lie ciiokod with the 
oleclrio chafing dish, or the electrio grill, on the table if 
desired. The garage will contain an electric runabout, 
battery oharging outfit, eto. Adjoining the garage is to 
be located a small work-shop, completely equipped with 
eleotrioally driven tools. 

The Use ef Electric Meters for oporoting water-supply 
plants by the use of piston pumps is on the increase, and 
in Germany there are already quite a number of examples 
of this practice. Among others, we may mention the 
Duisburg water works, which employ two AUgomoine 
fi-pbase electric motors of 300 and 170 horse-power, 
arranged soastobebeltedtothe Borsig piston pump. 
Speeds are 242 and 144 revolutions per minute fur the 
motors, fileotric drive, by the use of these motors, is 
espe«daUy*feood for small town water works, and it is 
now found eoooomknl, besides haying other advantages. 
At Stnuiaberg, there is a small plant which uses a 21 
honie>lK>wer oontinuoua>eurrent electrio motor coupled 
by belt to a piston pump,* and a larger plant lies at 
I^kner, using in this ease a 100 horse-power AUgemuine 
electric motor of the 3-phaae tyjie running at 4hA revulu- 
tkms per minute. But for larger sized plants, the Ixist 
pvaetiee k to use a eioWHipeed electric motor so as to 
be nble to couple it direct on the pump shaft, and this 
method is adopted by tlie new plant of Spieser-Muhlen- 
tbaL Each piston pump has a 160 horse-power 3-phas« 
bleetrio motor diteoUoouiried to its shaft, working at 
fijOpO volta. The new Wuhlbeide works, which the city 
«t BecUn is now opwmtlng by 3«phase current at 6,0(X) 
vtfito, w« laid out on the sMtie id^. a single large 
bleo^ mptor hie a pump on slaoh end of the shaft, the 
motrap tbua tying bstvlwen tin two pnmps. It is rated 
At' 4im 'ib6gite*po««i>^' a; group ia very compact. 

The epeod is 79 meHnikm IW* Minato la thia ease. 
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The "Osmegie.” the non-magnetio yacht of the 
Carnegie Inttitntion, left Brooklyn June 8th on another 
magnetic surveying oruMe. This one is to last only six 
months, and ia to be in northern waters, with ealls at 
Hammerfest, Norway, and Reykjavik, Iceland. 

A Dental Research Laboratory has been established 
at the Royal Dental Hospital in London, ohiefly with 
the aid of a gift of £1,000 from Mrs. John Hampton 
Hale, wliose late husband was eliairman of the managing 
oommittee of the hospital. 

Lnmineacence of Nitrogen. — It has Iteon found that 
nitrogen, vigorously and speotroseopioally pure, acquires 
a continuous luminesoenoe, during the elaotnn discharge, 
and tlierefure this pbenomemm can no lunger lie at- 
tributed to tho jHCSenoe uf traces of oxygen. In the 
presence of nietallic vaixini, suoh as those of moroury, 
sodium or potassium, the phenomenon is not proiiuiMHl 
owing to the nitrogen's Imug attacked by the metallic 
vapors, forming a mimbioation of the metal with nitrogen. 
The presenee of oxygen, which oxules the metallic vajiors, 
hinders their action on tho active nitrogen and renders 
its formation possible. 

Fishes that Live at Great Depths. — Tho Prince of 
Monaco reports oonoeming his cruise made betwwm July 
22nd and October 10th, 11)13, between the European and 
North American coasts Homo most interesting studies 
were made of a series of specimens which inhabit a depth 
of over 3,000 feet in the oooan, and which come as near 
the sur/aoe as 300 feet, during the night only This fact 
is a most nutewortliy one os regard., physiology, fur such 
spMiimens have a aurprisiiig facility of support lug tho 
enormous deoumprussion which is duo to this cliaugc of 
depth from a point of high pressure to one of low pressure, 
this being done at such frequent intervals, also the re- 
oompresBion when again descending. 

Antarctic Journaliam.— A London publisher is prepar- 
ing to issue a lithographic repriHluctiun, in facsimile, of 
the tyiiewritten illustrated magazine with the production 
of which tho memlxirs of the Britisli Antarctic Expedition 
of 1910-1913 whiled away tho southern winter of 1»11. 
It is known as “The South Polar Times. Vol. HI,” its 
predeoe..Nors, volumes one and two, having been the work 
of Capt Hoott's earlier expedition, and having also been 
reproducwl in fac-’imilu. The editor of the latest volume 
was Apsley Cherry-Oarrard. The leader and most of tlie 
staff contributed articles; while oolonsJ iJliistiations, 
silhouettes, carieaturos and photographs wore supplied 
by Dr. Wilson, Commander Evans, B. C. Day, 1). <J. 
Lillie, and H. O. Pontiiig. 

Classified Lists of Government PiibUcations.— The 
practice inouguraUsl a few years ago by tho Hupenn- 
tendeiit of Documents, at Wasliiiigton, of issuing separate 
oiassifiod price lists of the puhlications offered for sale 
liy his office ha.s brsm continued and developed, until 
upward of fifty of these useful bibliographies an' now 
available. Most of them have Imm'ii issued in numerous 
editions, and thus kept up-to-ilaU'. Helwtiiig a few of 
those list.' at random, we find that they ileal with such 
vaned subjects as" Food and Diet,” “Fishes,” “Indians,” 
“Ooography and Bxploratioas,” "Plant Life," “Mines 
and Mining,” “ Alaska,” etc Each pamphlet contains tho 
titles of hundreils of goveriunenf jiuhlioations, grouped 
under appntpnalo suli-headings, which are arranged 
alphabetioallv. 

An Instrument for Measuring Turbidity in liquids, 
gases, and sobd plah-s— i, e , a” turbidimeter” — luw boon 
devised by P. V. Wells, of the (F K. Bureau of Htaiidards. 
A collimated Imam from an intense souroe of light passes 
thniugh a variable thickness of the turbid medium, and 
is totally refiectod by a prism, thenoe forming a uuifonii 
Imam in one field of a photometer The diffracted light 
is not totally rellcclei], but is refracted by the pnsm into 
the other aperture of the photometer. Thus the reading 
of the instrument m a function of the ratio of tho in- 
tensities of the light Bcatlerwl and transmitted, which, 
in turn, varies wiUi the turbidity. A form of this lUJtru- 
ment is to lie used in the raea.iureinent of fog density, 
m oonnootiou with the International loo Patrol. It seems 
likely to prove more useful than any of the other eMsting 
forms of fog-gage. 

An Oceanographical InstRute In Edinburgh.— At a 

meeting held May 26th in the rooms of the Royal Hoeiety 
of Edinburgh, pLans were mode for a National Oceano- 
graphieal Institute to be established in Edinburgh as a 
memorial to the late Hir John Murray. Edinburgh is 
already the principal oentnr of oceanographic research 
in Groat Britain, a., it is the site of two important 
ialmratories of oooanography; one established by Murray 
in 1876, on his return from the “Q'hallonger” expedition, 
and the othnr founded twenty-one years later by Dr. 
W. 8. Bruoe. The “Challenger” offlo*' eontains tho finest 
colleotion of deep-sea deposits in tho world, wlule Dr. 
Bruce’s laboratory ia especially rich m polar marine 
fauna, notably in abyssmal forms. It ia proposed to 
oomliiue these ooUeotions and affiliate them with tho 
University of Edinburgh, and also to establish a lecture- 
ship in ooeanography in the uoivenity. 
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A«roiuuitieg 

Sbuttera In Planes. — In a patent, No. 1,090,146, 
George C. Beidler, of Rochester, N. Y., shows an aero- 
plane whose planes are provided with automatically con- 
trolled shutters for aiding in stabilizing tho machine. 

Another Safety Device for Airahipa.— Thomas A. T. 
Yerneas, of Chicago, III., in a patent, No. 1,UK),277, 
provides means to be applied to an airship to prevent 
It from falling too rapidly in case of accident, or if the 
operator should lose control of the machine. 

OrvlUe Wright’s Proposed Retirement.— It ia an- 
nounced in the daily press that Orville Wnght has 
expressed a desire to withdraw from the active business 
management of the Wright Comiiany and to oonllne 
his attention to actual inventing and engineering. The 
Wright (’Fompany will probably be reorganized. 

Disappearing Running Gear for Aeroplanes.— Frank 
McCarroU, of Dallas, Tex., has secured a patent. No 
l,U97,81(i, providing a running g«'ar for aeroplanes wliicb 
can lie disposed out of sight and out of the plane of move- 
ment of aeroplanes after the machines have risen from 
the ground. Thus he reduces uir resistauoe In (light. 

A Governor for Aeroplanes. —Ray E Kellog, of Los 
Angeles, (Fal , in a paUmt, No 1,097 ,(>4.6. provides for 
oootroiling anil regulating the jiitch or angle uf propeller 
blades in ai'eordanoe with the speed of flight, so tluil the 
air pressure upon tho pro|)eller blades will lie uiiuahzed 
in jiroportion to tho ceutrifiigal force. 

a First-aid Package is hereafter t.o he included m the 
isjuipincnt of every asiroplane belonging to the Oerman 
armv It will he plooeil behind the seat of the pdol, and 
marked with a eouspieuous red eruss, so as to Ih> readily 
found by tho first jiersou to reach the scene of an 
aiuudent 

A Pendulum Aeroplane Control. -In patent No 
1,098,098, James V. Crowthers, of I'hiladciphia, seeks 
automatically to control the movement of the warping 
plane, aileron or other movable part, l)V a sus|H>uded 
gravity eoulrolled weight which co-oiHiratos willi such 
parts in forming an eijuilihrator. 

A Stabilixer Which Eliminates the Drag.— Martin L 
Kors, of Chicago, 111, m a patent No. 1,098, 736, (iro- 
vides a stabilizer and other oontrollmg means for aero- 
planes, the purpose of whieh is to supply a stahilizing 
device which eliminates the drag occasioned hy the 
warping and the augmentation of stress in time of danger 
from tijipmg 

Aeroplane Pendulum Baianee.— Henrv Morse, of New 
York city, m a patent. No. 1,099..'>()8, provides in eon- 
ne<*tion with an aeroplane an automatieally acting bal- 
ance means, applicable to any tyjie uf aerial vehicle, and 
under control of tho operator so it may be brought into 
operative position and moved out of suoh position at 
will 

Propellers that Direct Air Under the Wings. -In a 
patent, No 1,098,024, Adalliert Ooraaradzki, of Cieve- 
land, O., presents a flying machine having wings 
and jiropellers which direct air under the wings to aid 
in buoyancy and flight. The idea is not in oceord with 
the tu'sl ti'oching on tho subject, for obviously the planes 
are constrained to travel m disturlimi air. 

The Nevy Aviation School. — A (smrso of instriietiuu 
fur air pilots and one for miMihamcians has lieen approved 
by Secretary Oaniets, and a class of offiisws and enlisted 
men will 1)0 detailed to take the courses preparatory to 
the “air service of the sea ” A jiost-graduato course 
will be provided for promising students, who may be 
sent abroad or to technical schools in tins country. 

A Knock-Down Aeroplane. — Patent No. 1,(199,762 to 
Henri Hubert Pagiiy, Rheims, France, assignor to 
Hoeifit6 Anonyme des Api>areils d'Aviation Hanriot, 
Rheims, France, is for an aeroplane in which it. is claimed 
the taking down and refitting of the apparatus may he 
etfocted rapidly even hy unskilled lalsir, since tliere' is 
no need to adjust nr regulate any part, and the majority 
ut parts subject to detorioration can Iki clianged in a 
very short tune and with ease 

An Official Test of French Aeronautic Motors. — Tho 
Freiieb War Department hiw decided to hohl an import- 
ant concourse of aircraft motors, and this event will 
probably take place early next year. The main linos of 
the regulations are already drawn up, and the tests will 
be made upon three classes of mot/ors, namely, ginall, 
medium and high power. All constructors will be lul- 
mitted to the event, including sjieeialists in rotative 
motor building and tho oonstructom of fixed motors m 
star or upright designs. It is expected that the concourse 
will bring out a number of new types of motors, the 
rules of the contest being of a nature to promote such 
now forms. The Automobile Club will co-opi'rate m 
organizing the event and m carrying out ihi' tests, and 
these will luive a different character from the usual 
testing-bench trials, for it is lutcnded to mount the 
motors on automobiles with aerial helices, or ii|>oii hydro- 
aeroplanes or water gliders Tests will bo held on various 
lakes, and the motors will make a continuous run from 
6 to 12 o’clock, making vanaliuus at the carbureter and 
other points. 
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Model of a volcano, drawn by the ‘*IUiMtrated London Newa,** from t denign pre> 
pared by C. J. Woodward. The model la based upon the explanation of volcanic 


action to be found In Judd’s "Volcanoea.” 
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The MechaniBin of A 
Volcano 

M u. r J. WOonWAKl) baa de- 

MlKIItMl U pln-c (if lipiHirHtUS to 
UlUHtrute the fonnutlon nf volcanic 
conee when the ejected materials 
are of u fruKiucntar.v chiiructer, 1. e., 
the "cliKler coih*k,'' chiiracterlstlc 
of expulNlve eruv>tloiiK, This eon- 
sIstH of It liirKc Hi|uur(‘ table which 
Is iMTforaled In the center and l>e- 
low which Is ll^e(l n vertical tuh(», 
connc>ctMl at the farther end with 
an elastic tula*, leudiiiK to a pair of 
bellows The hitler Is worked hy a 
handle, and seiuls a continuous \el- 
tlcnl hlasi of alt u|i from the tahle. 

Into the side of the tube near Its 
point of tancrifi'iice In the tahle Is 
fixed another horlsiontal tube, filled 
with sHWilnst which Is supplied 
from an oism box at the side <if 
the tahle from which the tube leads 
and is continmaisly intslusl forward 
by means of an endless screw, which 
Is turned hy u handle at the end 
In this way a lertlcul shower of 
sawdust is ejecttsi from the pipe, 
after the manner in which fraxmen- 
tary material Is ejected from the 
vent of a volcano. The manner in 
which the material eolleets round 
the vent Is thus demonstrated, and 
by coutlnuliiK the process with vari- 
ously colored sawdusts, a cone with 
central crater. showliiK the peculiar- 
ities of a volcanic cinder cone, Is 
gradually built up. The Internal 
structure of such a cone Is here 
demonstrated hy tlxlriK two vertical 
sheets of Rlass In a radial direction 
before coinmencliiK ofieratlons, and 
at the end removintt all the sawdust 
which lies between them. In this 
way the Inward sloi»e of the derioslt 
within the crater and the outward 
slope In the flanks of the cone are 
fully demonstrated The propor- 
tionate hetght of the cone depends on 
the angle of repose of volcanic frag- 
ments in one case, and of sawdust 
111 the other, hut these arc not very 
different, hence the natural slois* of such cones Is fairly 
well shown 

In the iiceomiainylng picture, which we are able to 
reprisliice by courtesy of the llluttratfid London A'ctt’d, 
the summit of the cone Is unsymmetrleal ; this may he 
Imagined to In* due to a draft of air at the time of the 
experiment, and illustrates the effect which a wind 
may have In motllfyliig tlie shape of a real volcano In 
process of formation. Tlie sloite of the txme also shows 
a characteristic curve, which has been the subject of 
several Investigations hv Milne and others The curva- 
ture Is approxluiuU>ly logarithmic, and is due to several 


cinder eono Is probably the slxe and weight of the 
ejts'ta; the larger particles tend to roll farther down 
the slojie than the smaller, because their deseeut Is 
less retarded by friction in proportion to their weight. 
Again, the tendency of n self-supporting heap under 
the Influence of Its own weight Is to spread out at the 
base, tills also tends to give a logarithmic curve to 
the Mlofte. Milne has suggested that the Japanese 
modeled the curved roofs of their bouses after the vol- 
canic (’ones which are so familiar in Japanese laud- 
seaites. 

A small oleetric lamp with a red bulb might, per- 


infer ' 

tutpa, lie to the Mtooe df 

ttn yertltsl iClien it M 
perimaot wero peifonned In a dark- 
ened room we abould hare a ream- 
tic reproduction of the apiiaTeM 
flames of a vtidcano In action, Wbitih 
are in reality merely the roflectUm 
of the glowing lava , In the crater 
tuMMi the ascending column of steam 
and dust 

Testing n Safety Syatem tar 
Storing and Distributing 
Inflammable Liquida 
By Herbert T. Wade 

T his storage of gasoline and 
other Inflammable liquids used 
for lutornal combusUou motors and 
various Industrial puntoses, presents 
many serious basards, esjieclally In 
congested cities where the extensive 
of motor vehicles requires the 
storage of a large supply of fuel at 
garages and distributing stations. 
Such Conditions naturally are a 
source of danger and worry to fire 
departments and insurance olSclals. 
Despite stringent regulations, which 
may or may ndl be obscrveil, even 
with the best of appliances the 
danger Is as real as It is apparent, 
and, aeeordhqily. mmh interest at- 
taches to any method that will tend 
to mlnimlxe the risk not only to the 
premises in which the Inflammable 
substanco is stored, but to sur- 
rounding property. 

Such a method has been devel- 
oped in Clermaiiy, and after some 
eight years of thorough test and 
wide application, it has found exten- 
sive use, especially at central sta- 
tions and garages, where a large 
number of motor buses or other 
motor-propelleii vehicles are housed, 
and in the dry cleaning and similar 
establishments where large quanti- 
ties of naphtha or other inflam- 
mable liquids are used for indus- 
trial purposes as well as in the bat- 
tleships of the German navy for the 
protection of Inflamraalile liquids. 
This system, developed In Burojie by Martini & HOneke, 
is now beginning to find application in the tJuited 
States. A public demonstration was given on June 
30th, which was witnessed by fire and Insurance ofll- 
clals as well as by engineers, and others interested, in- 
cluding oflacera of the United Statoe Army and Navy, 
at which the success and usefulness of the new method 
were shown. The success of the protection of gasoline 
in storage, and as used about a garage, was most 
apparent, and the spectators were able to witness such 
striking evidence as an ordinary transis^rtatlon drum 
subjcctetl to a fierce fire while delivering gasoline to 



An inert gas (carbon dioxide 

cBUsi's. One is linprcKsed by the 
general rt'scnibluncc of the vol- 
cano’s oiilllin* to tlie “probability 
curve,” wtili h might be cxis-cUsI 
to result from the greatt'r chance 
of cinders fulling near the crater 
than at u distance from It. A more 
Imixiriunt fai'tor, however. In de- 
termining the iictuul shuiie of a 



nitrogen). Is used to prevent formation of an exploolve mixture. 

the storage tank of the system. Some 300 gallcms of gasoline 
In the storage tank itself were exposed to electric sparks of a 
voltage of 10,000 to 10,000 volts, which under ordinary dream- 
stances would have servetl InstanUy to ignite the vapor and ex- 
plode the contents. Supplementing these tests, and furnishing a 
most striking spectacle, was the ignition of the gasoline from the 
storage tank issuing from the draw-off valve dlsdurglng to Its full 
capacity without danger td the storage tank and Its contents. 

(OonolmdM «s sees 4 »() 
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T he altcratJon (»f indftoice with Its coiaitle> 
moot power vRtlatlon has tong been conalU- 
tfjrtl the Weal method ot attaeWng the prob- 
lem of vanrlug apeed hi flight. The variation 
incidence baa alao other advanUgee. It 
altowa the aeroplane to take a horizontal, ii)^ 
ward or downward tiourwe while keeping the 
fuselage nbeolnteljr level; the maximum effi- 
ciency can niwaya be preeerved whatever be 
tlie variatloua in uaetnl load and motor power ; 
the machine can rlae after a very abort run 
with the tall high, a moat valuable feature for 
hydroaeroplanes; and finally the wings can be 
made to exercise a very coiudderable braking 
power. 

For four years Paul Bchmltt baa been trying 
to devise a satisfactory means of varying inci- 
dence. That he has finally succeeded in evolv- 
ing a good system is proved by the recent sen- 
sational performances of the machine bearing 
his name. He won the second prise in the 
recent safety i'onteat for aeroplanes held in 
France. 

The fuselage la made up entirely of steel 
tubes antogenously welded. This system of con- 
struction has many opponents, but If well cur- 
ried out, an in this case, should give entire satis- 
faction. The section Is (inadraugulnr from the 
bow to the rear of the seats. Thence the two 
lower body spars converge until, at a point about 
two thirds of the entire distance fruqg front to 
rear, the Iwdy becomes triangular in section. At 
the extreme stern the lower spars divide again 
and rise slightly, joining the upper spars, which 
are parallel throughout. This facllitaUw at- 
taching the eliwntor. The lower siiars also rise 
slightly toward the bow, thus reducing head 
resistance. The motor, a 100 horse- 
power OnAmc carried between two 
boarers, is covered by a shield on 
Morane-Huulnler lines and driven a 
Cbaurl^re tractor. Beblud the tanks 
arc* the cockpits for passengers and 
pilot. The toi) of the fuselage Is 
streatn-Uned. niul the whole la cov- 
ered with fabric. 

Wc now come to the most Inter- 
esting tmrl of the whole machine: 
the means for varying the Inddenc-e. 

The two planes rotate about a trans- 
vnrse horizontal axis places! rather 
high up between the planes, and 
alsiut oueipiarter of tlie distance 
from leading to trulllng edge. This 
axis is a tube swung by ball-bear- 
ings lai a pair of inverted V stanch- 
ions braced at tbc'lr lower ends to 
upiwr fuselage bmgl- 
tudlnuls T b c i* x- 
(remltles of the nxls 
arc rigidly attaclwd 
to two dlS'p SCH'tloll 
oval tul>es p 1 a c i* d 
fore and aft between 
the front and rear 
upright of the mi- 
tral cellule. The four 
uprights pass ii----sy 
through the fuselage 
aud are Joined together at the bot- 
tom !>}• steel tubes. They are ooU- 
neeted In similar fashbm at the top, 
but tn Hils case the tubes are con- 
cealed by the wing section. 

I’rom Oip above dcserlptloii it will 
be seen that the (lentral cellule could 
rotate fwgi.v around the axis until 
the Intenilsnc struts finally 
contact with members of the fusel- 
age. In order to control pivoting 
of the planes a strong threaded 
shaft borne on ball-l*earin|s Is at- 
tached In a longitudinal posltbm 
to the tmttom of the fuaelage. The 
shaft Is pnilonged behind the 
rear liearlng and terminates In 
two coiK«entrlc sprockets connected 
by chains to two wheels, likewise 
concentric, controlled by the pilot. Rotating the large 
pinion causes the shaft to revolve alowly, the small one 
eansen a more rapid movement l>n the sluift Is 
mounted a large nut which is displaced forward or aft 
by turning the shaft to left or right This nut Is con- 
nected by two pivots to the rear uprights of the cellule. 
Movement of the nnt therefore, cai^ the cellule and 
the plaaea to which the oellnle is attached to swing 
throu^ an arc ot from 0 to 1:2 degreea. The amount 
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The landing gear is remarkably strong. 

Note the plaoe-pivotlog n 
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of rotation can Ih» controlled within the hmall- 
wt limits by the two hnndwhe<*lH. 

The planes are dlvlilcd Inlo two parts each 
assomblliig into the l■c^ltral cellule. In all there 
an* sixteen Interiilauc struls Kiillably itosh- 
bmeed In order to give sulllcicnl rigidity to 
what constltulcH a glnlcr of fifty-sevm feet 
span The struts arc proflbsl so as to give tin* 
minimum of wind resistance Large ailerons 
arc fitted to the rear of the iipiicr jilanc The 
elevator is very large, foriiiliig the entire tail- 
plane. It is of the nun-llfthig type. I. e , la'r- 
fwtly flat, and can la* swung tliroiigb a cotn- 
paratlicly large arc, thus Hiding l•o^Mt<lcrably 
the hictdeiKv variation of the main planes. 
There are two rudders, one above and one be- 
low the elevator The rudders nod elevotor 
an*, like the fuselage, i-omiNAStHl of steel tulios 
eovensl w Ith fabric 

The hiiidtiig ciirriiige Is iiimle up of two relil- 
forml skids joined to tlie Ixsly by sl\ struts 
diagonally bracoil. An iivie slung from the 
skids by rubber shis-k iibsorbers curries four 
wheels. The strciigib of this const ruction is In- 
contestHblc A small skid Is tilted at each ex- 
tremity of the lower iilaoe to take up the slwk 
produced by a bad Inuding 'I’licic Is uKe n skid 
lilaeed below the rear of the ftiscliigc to piotcct 
the tall plane and milder 

The leading eharuetertstlcs of tlie iiiacbliic 


r>7 fcH'l (I inclies 
44 feet il Inches 
.;t;i fed 1 Inch 


. . . 4S4 square f(*et 

, . pounds 

. .tis miles iHT hour 

. . miles per iiour 

or hind In iiu Inclos- 
ure 41K) fi-el long surnmiiihsl by a 
feiK'e six feet high the maximum 
dlstani'e requinsl fui taking HigUt 
or alighting being under -SIN) fe«>t. 

Early in March at (’Imrtres 
(larnlx begun a wonderfiil series of 
height rtH’ords. somt* of wlileh were 
Kiiutehed away from hlai by lllner 
and Thelen, only to be ris-apfurcd 
by the pilot of the rntil Schmitt. 
On March 2Htb be estahlisheil a rec- 
ord of meters (5,1S:>4 feel) 

carrying eight passengers, l.'it) liters 
gallons) of gasoline and 41) 
liters (NS gallons) of oil, making 
a total useful load of T.'iS klbe 
grammes (l.tltlTII pounds). The 
rword height was iTucliisi in 44 
minutes, gt\lng a vertical sjieisl of 
over !15 meters tll.'i fw>t ) |kt 
minute 

On March .'Usi (Inralx established 
a final record of l,."tN) meters 
(5,215.2 feet) with nine passengers. 
The same anioiinl of gasoline and 
oil was taken as |)re\ loiisly, the 
total useful loud bis-omlng SJCt kilo- 
grammes l1,S't2.li Jiouuds). The 
flight lusted Its minutes, of which 
59 were spent In ellmliing. 

The Paul Schmitt now holds the 
following world's records foi height - 
I’asBcngers Mdeis 
4 . . :i,15<) . 
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Tha Paul Sdtmitt Uplane in flifht. 
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Til wondeiful flight of all. 

bowel er, was made* on tlie ‘J'Jud of 
April, when (laraix, cariyliig sfx 
passengiTs, brokt* twenty-seven l■(s•- 
ords of Sliced, distance, and dura- 
tion with two. tbre«>, and f<mr pas- 
sengers and created eleven nc\\ rcc- 
orils. The 1t)-klloindci circuit was 
coverisl eleven times umkliig a 
total of lit) kilomcteis (I1N2 miles) 
In 1 hour 2 minutes 2."i W, sis'onds 
The total load was (120 kllogiamnics 
(l,;Hi4 pounds), of which 4tl5 were the pilot imd pns- 
aengers. It) ballast, 105 gasoline, and 111 oil 

Tlie new reeortls establlslusl are given below, with 
staled, tillot. and six passengers 10 kilometers (11.2 
miles), 5 minutes 35 stH-omls , 20 kilometers (12.4 
miles), 11 minutes 12M, sw-.mds . :to kilometers (IN.O 
miles). Id feet 48Vi seconds . 40 kilometers (24 S miles), 
22 minutes 28% seconds, 50 kilometers {.'il miles), 'JS 
iiiluulcs 5% seconds; l(Kl kilometers (02 miles), iiO 
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minutPM 4i iwcoodH. DIMiuhv In one half hour} 
Oo klU«meter« (31 inileH). Iltetanoe lu one toour: 1(4.141 
kilometm (04.6 mileii). OrentMt wpoed ; 10T.462 Wlo- 
uieteiD (66.6 mlleH) pet* hour. Duration; 1 hour 2 min- 
ntee 25% aeconda. Total dlatance ; 110 kllomoterti (6a2 
nilloM). 

When tSaralx eHtabllHiu>(l bin height record for «l* 
l«w»en(ier» with l.tOO metere (6,740 feet) lu 27 mlnntca 
he employ*'*! an anirle of incidence of 7 degreeH. while 
lu hiw recortlH of April 22nd. he uwd an aiiRle of 1% 
degree. The practical utility of the apimratUM la thua 
acen at a glauce. 

The New Britieh “ Merk R. E.*’ Biplane 

By Major H. Bannermaa-PfcUlljM 

T HM aeroplane known t>tllclaUy aa the "Mark B. E.” 

liiplHii*' 1m the pr<Hlttct of the Royal Aircraft Fac- 
tory, (Ireat Britain At the Wilbur Wright memorial 
banuuet In I^atridoii on tlie 10th of May laat, Colonel 
Meel,v, late .iecretitry of State for War, referre*! to tbla 
machine when he aald, In reapondluii to the toaat of 
"FlyliiK,’* that In hla Judgment the problem of atablllty 
of the aeroplane had been aolved, since on the previous 
Friday he had taken iiart In a domoiiatratlon in which 
al the blight of 2,000 feet the pilot abandoueil all con- 
trol, anil lie himself steered the machine about There 
was a 2H-mlle an hour wind blowing when the exiierl- 
nient came off and the machine Usik the right banking 
and resumed Its level flight It Is a tractor-biplane 
with fonr-hladed projieller. The engine used with It Is a 
120 horse-power Bennlmore-Auatro-Dalmler. The let- 
h'rs "H.K” stand for “Het'ounalsauiice-BxperlmenUl." 
aiul the machine Is considered g«s>d even outside of 
government eircles, which in reganl to the flying ma- 
chines of the Royal Aircraft Factory Is not always 
the case. It Is a modification of another well-known 
machine tnrneil out by the Royal Aircraft Factory, 
the or "BlPrlol-Kxjicrlinental," of which a num- 

\m- are In use In tlie British air servlc**. The question 
of publishing some of the aero-ilyuamlcnl features of 
the coHstrmilon has not iH'en decUliHl at present, but 
the military features will uaturall.i ls< kept see-ret as 
long as jwsslhle, since the puhlte lnler(>st demands It. 
Il Is, however, inherently stalde and does not owe Its 
self-baluncliig prois'rth's to any antoinatlc control ma- 
ihlner.v. The ohjw'l of jirovidlug for stability Is not 
that It may he easier for an IndltTerent pilot to man- 
age the machine, hut lu order that ilurlng the ever-in- 
creasing length and duration of flights for puntoses 
of military p<*conmilHsuu<’c the strain of coiiMtant balanc- 
ing uiid control may be redut-ed to the lowest possible 
limits, and the pilot’s energies ecouomlai'd to that ex- 
tent, while at the same lime. If he Is required to do 
double duty as both pilot and observer, through casual- 
t,i In w'ar-tlnie, he may be able to do so more easily 
than In a machine which rwpilres greater i-ontlnuous 
attention on the imrt of the pilot. 

It may lie observeil here that the question of auto- 
Riatle or Inherent stahlltty Is not so im(K>rtaiit In ma- 
chines flown at considerable height, since the exiierl- 
inents of F5goud and the Imitation of his feats by others, 
in addithai to sundry Involuntary experiences on the 
part of sane airmen preiwllng PCgond's attempts, have 
shown that, given suftli'lent nsiiu vertically, an aero- 
jilane can lie overturned and rlghte*! again without com- 
ing to eartli by the elfarts of the pilot. On the 
other hand, the closi' attention demandeil of the aviator 
liy a imrely hand-eontrolled flying machine which Is 
not Inherently stable is very great during a Uiug Jour- 
tie.i, and he Is liable to be taken olT his gnard by a 
w Ind-gust «H-currlug during a comparatively calm voy- 
age, whether over land or sea. At the same time it 
must lie rcmemhereil that the self-balancing aeroiihine, 
so calli'tl. wlicther It owes Its steadiness or stability to 
design and construction, as In the Dunne macdiines, or to 
autnmati* control, as when fltted with the Doutre stabll- 
laevs, has the defects of Its self-righting qualities In 
that w'hei) the pilot does exercise full control, as for 
Instance In toining or landing. It Is apt to be sluggish 
In anHwerlng to that control, wlilch under certain clr- 
cuiustunces nia,^ lie awkward mid even dangerous. For 
instance, at maneuvers In (ireat Britain ipiite recently 
an ofllccr of the Royal Flying (’orps, who had chosen 
Ills landlng-rilmi' ami w'as coming down, suddenly bP- 
ctiiiie aware of a squadron of cavalry, who, In the course 
of a sham tight, were eun-rglng from cover and charging 
across the o|s*n ground he had selected. By a supreme 
etfurt of skill and Jmlgmenl he nianugisl to avoid them, 
but one shudders In think of the haws' his machine 
would have cansed if through want of skill on bis 
part or slowness of the aeroplane in niiswcrlng to the 
controls. It had Iveen driven In among men and bomm. 

Ac('ordiiig to the Ixmdon Times the King, the Queen, 
and Frlucem Mary rw'unUy paid a visit to the Royal 
Aircraft. Factory and witnaaaed a flight by the “R.E.‘’ 
The iNtsaenger was Major (Hive Wlgram, Assistant Sec- 
retary and Elquerry to the King, who was taken a flight 
of about 10 minutes wltboot Mttaer controls, elevator, 
or ruddf/belng UmelMd. 


•SCI0JT|.FfCA!ffi»lOy» 

Although the guinfier to 'Wbh* i^hlHty 
not jrrt htfen made pobltej Oe' 

Ikrfiowtntf aaotiLiuitloR : 'tjli to ffoM. tw INiPWyyp ^ 

“It Is bellavad that la the prassnt tastiu*** «« •*!**•' if) 

sprtng-controlleil. bat that all etber wovetoeats am fbg l]hg|»/«f’'flhe uTUtW 

the labereat sublilty «if the (hulga, wWeh, expwsseg la «t|elr thtt etBnv 'C* <4*; 

words. Is this: A righting eaopls fct tor»*d, h> i , , tSu. w f*4 *"> >f^ '***^H**'^ 

rcatom ^aee When by a»y mesas bslsaee U dlstarted, aW, toegted go thit SOrtMlly KW ^ 

la srtdltloa M this, If the tight pstb Is disturbed, any oedUa- expOBUnil. 

tira wblph is set an Is a( the Mad whieb dwiadles down t**, AAeh the plotuie M !•>««*• m 0ilMWi,.PPI •, ;i| 

nothlag If an seropieira Is stable laterally It most also b* *. atyiua whtedt la provliied, or • t>’. 

stable mreetloaaUy, since the two are Inextricably Itadied, tdt ^ „ te 

they alay be coMWeted »parat«ly to scaa. extent Any PMWM. l»lfl 1» « 

less of Uteral balance lavolves aldesilte, and tberetor* iidc- the l^Utdgrhpher wrttW *» the «tlW <* fWIJfl W 

kHp la nttussd to create the reetnriag eenpie. iltde-aiip ptt>- {taper any inemorandum desired, auch gs ' ‘‘ 

duces a aide Wind on tba “fla" sarteces of tto aeroplaM. ^ plgtHTO. the datn. Ot dethtt* ngSTdlttfl AgjjWWWhi 

These are made up of the lateral surfacea of the etruts, ^ ‘ js 

wltBS. wbeela, the fueolage, the j^opoller, and tn addttioa '‘e*** etc. , „ 

them Is s da eqalvatent obtained fnan the dihedral angle Th« action of th« stylua pehCU ao Wipml ^ , 
between the wlage. On aU these surfacee tba side wind tlsmia an to permit the light tO MCoTd the Vf«.tthg Shod 
acu, and If they are exactly proportloaod there la aaoagb top fluWllng the writing, thg ddS* ldl««W 

Hn to give the righting moment. So far thle baa long been ^ ^ nrlntlnB M trKh m 

known and pr.ctl.ad by aeroplane bnlldeni. bat It doe. aot be left OPOT fw printing, Itt ac^^jv^ 
give the steble aeroplaae, as we auiy see by carrying the table loT Varying degrees of Ugbt, The OgpOSh*® . 
aaalyris a little farther. When the slde-dlp begin* the niade to the iky, but Hot to the SUB. . V r ,, 

whole aeroplane move, .tdeway. relatively to the air, eons*- reeult iB a negative, bearing a fitCldtttiUl fit t** 

gaeatly the fla forward .ad the fla aft mvmt 1* exactly bSl- ^rttteu upon the tUM* of the tW V»m , , 

"“If, a. ha* eo frequently been the cate la the paet. th* developed oh Ita margin or face afl the cane maF 

fln near the rudder u too large, the side wind up It Mad. the writing aigMMirlBg in the foreground of a VemMl ' 

to throw the .tern round, and. la the abtence of the pltot'a picture Of 00 the left side of a horiaonUl ptctuiv. 
corrcctlag action on the rudder, the machine “oote-dlres." - , • - 

Conremely, with too small a fln aft. the same trouble arleea «« , «. x ^ 

In a dlSerent eet of circumstances and prodncea the same DO SMI PlfllKQI A®B<* WOT WemlllflT I 

awkward rmuite. NB of the oorrewondenta of the Weekly News Idfll* 

“It la precisely la the calculatlna of the fln aft In relatlnn II . _ rkwHwnondpjilM DUbllSbed hV fhfi De- 

to the fln forward that the dlwwtloaal stability so closely tvr tO Crop OorreepondPlUK puniWim W IM ^ 

uffectk the latmt «Ublltty, and thin linkage ban, It Is hoped* l»ftrtiiM!nt Of Aljrtcultwre wanta tO know WlUiClWV tpW 

been made liroadly evident by the above example, INkrttlonB Of the pUneta have any ellOCt (Ml the WegtbUV 

‘ Id longitudinal sUihUlty the dlfflcnlty la quite dtgereat foUCTHug ta the Ncwm lA'ttCP'S BBsWOr: 

sr u-i tw ^ 

tlons of the wbtde maas on Ita path, Imth classes of oecUla- other* have tholr doubt*. Tho«C, hOWeV«r, Ifhp 

tions must tend tn die out given the aiibjoct cBreful attention Br* paditlyB Quit 

"A matter of extreme Importen.-e In thia connection la the pUUietB, nor even the moon, 0V« bag BOy 

alteration In the lifting force exerted by the wtngs. Tn- ™ sk* 

fortunalety, wlien a dive Iwglns, the eenter of ttft of the BliprechtMe ett(«t on thwVBWlthW. x . 

wings tends to move backward toward ttielr tratllog edge, and Aa a matter of fMC(it)fl^f^:^BBther ChlUtg*B dOPOnd Ultt- 
thls obviously aggravates the dive Ivy lifting up the tali nutety UPOn t«mpergl|gl^i(|iltterea)Ce8. The t»mp(ttBtQre>,iUi 

and depriving the front edge of the wlnga of their qnaatum COhaUtuMg'** Buelf it UMIBt tnportBOt WeBtbOr 

“'“To rcmtdy this and te damp out oaelllatlon is the fuac- '««»«»■. Attotlter ItnA equally Important Whether factor 

tioii of the tall. Tbraie machines which depend entirely on la rainfall. BUt to Obtain HUn It 1* IWCteNWlT flrat to 

the pilot's sense of balance also depend entirely upon him to evaporato watOr from the Burface of the earth, and ttala, 

ebeck the oseiilsMons by appropriate movements of the ele- everyone known, nsquireB heat. Htlll another impot- 

x: ,.”x' •nxrx.'r “xrx.xrx.“."i:: >"■“ »»»»' •>»» '• •>» .»• ««» •( «» 

whole of the tall being moidle, and certain authoritk^i who wind, and thin, too, requirea h(»t, for the wtnda wOl 

Insisted that the damping egect on oaeiiiatiaa* of the flxed not blow uuletw the temperature la different Mi one 

portlou of the tall was of pri.-eite. value to the pilot by giv It U at another, any more tlmu the Mir 

luK him time to act Thin polot of vt»w b«M tiwlay ol)tftlD«d ... im ii* 

far greater force la that the flx«.l-teH piaae. If approprl- will draw up a chimney when there la no llWt IB It. 

atoly designed, can not only damp oscillation, but actually Sloce tbwi the heating Of different tMWt* qf t^e earth 
iDtrodace the corrective moment nocesury.” and ita atwoaiUiero to different temperatitrw la the ml 

cMune (if the wlnda and ot nil weather ehahgea It fol- 

BuflineM in the Patent Office lowa that the moon and the planeta cun affect the 

T IIR tsMue of tiatentn on .Tuly 14th, 1514, appeare to weather only au fflr aa they aupply beat 

b(< the largeat In the hlHtnry of the Patent Office, Now, acoordlug to accurale nteaauremeota made with 
and wilt include fK)7 meehauleal patent* and 28 design the mtmt delicate luatrumeotu, (be aatonnt of beat aeut 
Iiutent*. During the iiaat three mouth* the receipla (o the earth by all the planeta and alao by the moon la 

of the Patent Office liave broken the record, the re- Innigniflcaut In (*umparlH(m to the amount that eomea 

eelpta for April, 1014, lielng 1208,905.64 : for May, from the ann. Hence, we could not expect eitbMr the 

glO.'l, 72.3.24 : and for June, $108,508,70; or a total for planets or U»o moon appreciably to affect the weather, 
the quarter of $601,187.67. They do not aupply enough heat, the cue thing that . 

A (?omparlM(m of the ainiBcatlona received In 1013 cauaea all our weather change*, 
and 1014 of the Patent 091(H( ahow* aa follows; To moat iHiople the foregoing reasoning may aMm 

Application* received during the flacal year ended quite anffident and eoncluHlve, but there 1* still aihdliet 

June 30th. 1013. 1014, and an entirely different method of (eating the whole 

Application* for patenta for inventlona. . .67,986 60, <311 questlnn. We <»n olwerve tba taadtlon* of the pUineta 

Application* fur iiutents for de*lgn* 1,030 2,44l' and the kind of weather during each position and see 

Atqillcatlou* for relsKuo* of imtents 172 180 whether the same sort of weather always eOmea when 

Apiillcatlous for registration of trade- the planets are in the same fiocdtiou. This klhd of cx- 

mark* 7,068 8,146 aminatiou has often been made, both for the plauete 

AiHiUcatluns for registration of labels . . . 026 1,016 and for the mo(m, but not the sll^test Influence of 

Application* for registration of prints . . . .344 43(1 either upon onr weather has ever been found, 

— To sum up: We have every reaa<m to helteve that 

Disclaimers 22 20 neither the planets nor the moon can have any aWre- 

Aptieals on the merit* 1,061 1,606 rlable efleet on the weather, because thby furnish so 

little heat upon which all weather changes dl^imatety 

Total nppIk-atloiiK, disclaimers and depend, and thle belief la fully supported by Weather 

appeals 80,084 83,226 neatOM. 

. , ■ . j.i- The belief, stUl to be found In all countries, that tim 

Aut<VT>pniC KoaBK planeta anlPthe moon do affect the weather never ha4 

T HK latest Invention In camera* la the autographic edontlflc basis whatever; It ta only a ramnailt of 

kodak, the ('onceptlon of H. J. Oalsroan, who also the many a«!>enitltlona generated and fqaterM hv that 
Invented the auto-str(q> rasor. other and greater supersHtlon, astrology. 

Heretofore, to keep a record of pictures ha* meant ■ 

that the Aims must be marked in some way after they The WirelHM Outfit «f the TuiMMlai'*’ nnhintigga 
have been flnlNbed, or the prints must be marked. Hirw separate stattona; one of 16 WtoWattf, ’ 

With the antografihk: kodak the record ran be made diatamw work; one of 3 kltowatte, laatoljr for q«Ui- , 

with one operation Immediatriy after the picture hoB municattng with veseeld at moderate dMgkbehV' teat - 

been taken. The Him Is marked In the kodak. aa mergauey atathm worked hF a poarerf^ 

The Hutugraphic kodak usmi what la ealled the auto-' tmitery. T%e main station eaki snuihgog ii ii m yte t* dimb, 
graphic film cartridge. This 1* made with a thin ‘Ited Ijr With tb^ Jarge land atelt(m cf Aiaatflda^dii 

Instrad of the familiar thick red ahd blM'k (duplet) during th* whole of the 

IiaiHw. Tbo thin red paper ta uot Ughtproof In Itaatla the dalays. Invoiyed in rekiyilit)K< liKniggipiK • »h>i '■ 

but between It and the film ta Inserted a strip of tteffiiO. fo ahlp gfO aroMeiL lu asifioteqii fhg dai dfi 
Thle ttoaue aarvea two pu rpo se * ! to aupptemettt .dllQtiMftoHi' i Wtfh', bM^ CM 

red paper in llghtprotffiBg theeartridge, and to ptotelt ' (tess*.-aite-»iii*- 'Tr’"'‘rfriW ' 

(he recording, by tight, of the wrtttag upon Mm - lirtriiri 

The aatographte kodak haa a gpriog door, 'oh Mia "liMfite I* MMdljW 'dt "flllililiflii S W 

lia(fib eovarloff A imnoa^ Mot through <adiMi tM teidUl^ ’7 *■' ^ i, t 

’*',1 ' V i . 




«' a very Intereefc- 

a tnvliMiwg POohL TMh 

I jiklM ud KHXUed 

^ luve tMeu comidered 

«otlcsd ft AIM «< our larseet 
HHNM niiiiiiitililf atatlosary 
iQif that a ,«md 4«i of ttaio 

litr lit 4ilifd ii|pM». ^ rodka In them 
V fifth thif illiiiy UAM, and It la 
ah/^ Idem hi an breedlng- 
ir 'haeh^ d«r lafcaa and rtven coutatn 
ieedkaa* aWngniyB, etc., and are therefore 
»*»‘''fH>f;if«fr'l(*t^tha tnaat/dangar Hm la the warm, ahallow 
wt^ ft tha'adffa, whteh in tbfa* warm climate amellM 
. atfo^ hf dmaiyliif iMMtorla and vegetation. 

'> i Wtf a fMt-nmfd locatad on the ht. Johu'e River 
hi!l4 ltdfihe WMithe, tfatna mllM below the city of San- 
fnmad la covered with immenee live oetcB, 
' *h!> 9*<nir yaara ago I cleared off the under- 




! 1 lahil; hoifit h amaQ dock tor boata to labd, put in varl- 
: nlilij /hhaap mimaaeaMids, and built the moat aanltary 
> 1 havu aaen ▲ |dt from which i^l bad been 

for read httvliif wata dug out ^per and on 
^ up to the edge of a Humber of large 

}f#^lla, the hottbrn cemented, and the wane bnllt of 
to fbeae big paka and covered 
. <if tha luaMa with Jiajvaiiiaed uheat-fron, well palntetl. 
filtiii If dUad from ah aCtwdan^ lanlphur) veil, which 
hftfimagh pnaapiro te allow a atrong fhowerdiath alao. 
Aa tWf pOfMahMfon ta amaU, tbit pool la need only two 
dfia ih a emehsi aud la emptied after each day'n umc, 
flifWttlat haUur nead to daoh the toUeta. The foUowlug 
dlf A ad a a«d fir thorantfily dialnfect the empty baeln, 
addeh la than awept oat and nfillivt over night with 
pUfa #atff from the artealan well. Roome and eulte 
are aprayed with a Rood dlelnfeotant. The treea around 
the fdgea Rive the pool a natural “ewimmlng-holo" ap- 
peatattoa. Diving atage. toboggan allde. etc., add to the 
pleamtro of bathing. Tbe pool if 8S by 30 feet, but 
Irregular la ehape, to preserve tbe trees for shade over 
the POOL Depth of water is 8 feet <1 inches at one end, 
incroaatng to 0 fM 6 Inchea at lower end, therefore 
perfectly safe for elilfiffeo to learn to swim. Tbe water 
from wen la 7> deg.Thhr., bat warms H to 10 degrees 
In the pool on a wafm day. The amusements on tbe 
gronnda are nearly au original, and wonld take too 
much of your space to describe them, l)ut they give 
groat ptOasnre. V. Schmelz. 

Sanford. Sla. 

Eneiiy from the Son 

To tbe Editor of the SoneaTirir AMeuc^N : 

tJnIssa 1 am greatly mistaken, the writer of the 
ctIMqua bearing the above title in your issue of the 
28rd of May, 1B14, Is much Indebted for bis statements 
to a otmtiar article adiich appeared on page 4i)ff of Ensri- 
MCering (London) of 10th of April, 1914, aud thU Indebt- 
ednaaa extended not tmly to facts, but also the several 
miatakea or misleading statements which I had to write 
and correct as you will see by the correaijondenro col- 
umns of BnvinetrUnif of 34th of AprR, 1014, where it Is 
pchttod out that the original paper imrefully called at- 
tantton to the fact that the engluo-etHl of the Mendl 
plant (vrhlOh has nothing to do with tbe utilisation of 
solar fOargy par #«> waa In a veiy bad state ; that con- 
fagMOtiy. the horaadiower had not been given in 
thf «di|e|al ropc^ and that in order to make a fair and 
addMtda enUmato Of Urn broke horse-power per acre, 
«im ^anplta of dm »|rodl absorber bad been combined 
ividi llWNWi of the E^Ol eaghro Tbto being done, it is 
^ the (NMrtr iMgr'a fttn on Augoat S2fid, i&i», 
gwro EM hrobe hOraa-tMdbr ^r nn area of 0.98 acre 
dagiq^ tgr tbe atwifftM m dff ' hroge horoe-power per 
- ,AgiiA’<dPe ttw.arefege gbwdr'fop’tii* d»e bouw’ run 
ww'iM.)bi^ This 

— ^-*hed c^.oomdMaM of rosuits had to be 

^th»:«)e«g’et w -leimmy Mala of mi. and 
/ ^ artlcla in itogi- 

' ■ ' the dgure .(lasi 

i'^:iilS:;b«il^^Mimpow per acre) 
'but did ^not com- 

k\ m* MOm howe- 

i Ahioabar» and oonse- 
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my oplalOR it la the steam produced per square foot of 
radlalidn tfaat la the selentltlr basis of compartaon, and 
on this the Mrodt results are abowit on page liM at 
my paper to be 83 per cent better than the Tjcimy 

The same artUrte also refers to “the great variability 
In the ratoa tft power produeed.** Taking the five-hour 
run on Angust 32ud. 1918, the maximum brake horse- 
power was fifUl, and the mtnlmom 46.3, or a total de- 
creaae of 16.8 per cent This was far less than (6T.9 
per cent) In the case of tbe Taoony absorber, and lens 
than waa antlcitmted : but when the power is used for 
irrigation purpeaea it matters extremely little that more 
water la pumped during the mid-day hours than in the 
morning and afternoon. In addition. It should also be 
noted that the plant gave tbe best commercial result 
when working at a steam pressure of 4H iwunds per 
square inch by gage. 

Tour journal has (aa the bibliography at the end of 
my paper Indicates) for so long lieen well supplletl with 
information on this subject, that 1 am sure Siou will 
like to have the data as correct as posHlble, and that, 
consequently, you will be good enough to give this letter 
as much prominence as the article in your issue of 26th 
of May. A. 8. K Ackebmann. 

London, England. 

Conditioning' of Textile Material 

To the Editor of tbe SciuNTirto Ambbican . 

In his article on “Hclence and the TarllT,’' which 
appears In your Issue of June 27th, l*r. K K. llckrell 
gives a very accurate aud Interesting account of the 
method of determining the moisture in cotton yarn ami 
cloth under the Underwood Urlll law, hut falls to call 
attention to the long neglect of this matter by the 
Treasury Department, aud to the great need of scien- 
tific investigation of moisture regain for textile mate- 
rials at tbe prenant time. Drying out textile materials 
aud then adding a certain percentage to the dry 
weight In order to bring the total weight to a slaiid- 
anl agreed npou, are very simple otwratlons, called 
"conditioning," which was adopted by the French si Ik 
trade 146 j'ears ago, and later was adopted for wool, 
cotton, flax, aud other materials in order that the l>uyer 
of textiles by weight might always pay for a uniform 
quantity of water. The moisture present In textile 
tillers varies with tbe temperature and humidity, so that 
ttoless tbe material is conditioned the weight, and con- 
sequently the cost when sold by weight, vary wltli the 
weather 

On March 2nd, 1961, a cotton torlff law was enacted, 
under which the classincatlons were so arrangiHl that 
the duties rose and fell as tbe wetgbt varied with the 
moisture pri'sent. Except for the eleven years from 
1883 to 1804, this has lieen the case under our textile 
tariffs ever since, but not until Dctolier of last year was 
there any attempt to condition cotton textiles for tariff 
pwtioses. Cotton duties rose and fell with changes in 
tem|H«ratar« and humidity, and apparently the Treasury 
offlctals were not aware of tbe fluctuations. Tilts is the 
more sunirlstug tiecause tbe remedy was the aduptlon, 
not of a complicated and highly soieiitlflc process, but 
Ihe very simple practice of conditioning, with which the 
textile trade had lieen familiar for more than a cen- 
tury With the Treasury oIBclals themselves awakened 
so recently to the conditioning of textile grsidH. it is not 
surprising that hut few nf the general public know’ 
alKint the practice. 

The moisture present In textiles varies not only with 
temperature and humidity, but also with tbe kind of 
material, so that different standards for moisture ro- 
gain have lieeu adopted: 814 Per cent for cotton; 11 iier 
cent ftir silk ; and 18% tier cent for wool toiis These 
standards have been adopted by the European trade to 
conform to weather conditions in Europe. The 8% is>r 
cent standard for cotton and the 11 per cent for silk 
arc recognized in all parts of (he world, but the condi- 
tioning standard Air wool varies in different localities, 
Bradford, England, accepting 18% tier cent, while 
Maisamet, France, recognUes 17 per cent. 

These variations for wool and tbe ixicaslonnl agita- 
tion to eatabllsh regain standards in the TTnlted Htates 
for other materials, differing from tbe foreign stand- 
ards. make It necessary that the regain at different 
degrees of temperature and humidity bo determined 
with solentifle precision. Tlte best known tests for this 
puriiose aro those made 1^ Th. Sebloeslng ills, Paris, 
and by W, D. Hartahorae, Lawrence, Mass. The former 
tests were made by a srieutist at toe mpn-st of French 
manufacturoro, but are not extensive enougb to meet 
present needs. The tatter were made by a mill man- 
ager in hts tnlil, and are thus subject to tbe ututvold- 
able erroto Out accompany nsearoh work carried on 
under aiMt eoodltlona Extensive tables for both wool 
and cottoo havs been based on Hartshorne’s obser- 
vattonk. hut^ ^ was undoobtsdly uecesaary to force 
toe valuea flpt wide qwees, aa bis observations In- 
cluded onijr tbe actml variatioiM in too weather at 
lawronce. 

Wbtt too toctUo tnde needs to-day is an exbaustlva 


43 

aeries of tests to determlno the mfilsturc regain for the 
different textile materials for every possible cumblua- 
tlou of temperature and htimldity in tbe entire range 
of weather variation throughout the w'orld. This work 
should lie done by scientists of unqueMtloiKHl ability 
under conditions free from trade Influences and calcu- 
lated to give the highest possible degree of accuracy 
regardless of Its effw't on arbitrary trade standards. 
The data thus obtained and tbe ubscrvatluns of the 
IT. S. Weather Bureau would enable conditioning stand- 
ards to be intelligently eHtahlisbed for textiles. This is 
Bclentiflc Work that would Ik‘ of great and iienuaneut 
value to the textile lmlustr.v, not only of tbe I ulted 
States, but of all countries It comes within the scope 
of the Natlotuil Bureau of Ktnndards, us defimHl by tho 
law creating that bureau, and its successful accom|illsh- 
ment would be a mark of dislliictlou for any scleiitlflc 
liistlfutioii instead of jMilnting with pride to the be- 
lated uduiition 111 llll.'t of the old and well-known oia>ra- 
tloii of Coiidltloiiiiig, goveriimeiil scientists should rec- 
ognlrs- their long ucgU>cl of the question and be 
sttmulatisl to do real aud Important sctontlflc work In 
coiiuectioi) with the moisture regain of textile materials. 

Boston, Mass. .Samuki, S. Dai.k. 


Reduction 

To the F,dltor of the Soikntivic Amkkk an : 

It Is said by astronomers, risliiee iiluety-lwo million 
miles, more or less — In other words, the dlsluiiee from 
our earth to the hum — to one lin-h (and tluit Is surely 
some reduetlonl, then we wimld have to travel live 
miles to reiieh tlie nearest flxisl star, iMissllily a luieleus 
for another solar system. Does not sueh eoiitemiilatioii 
also reilnee oiir ego’ 

But niaytie tlie cynic iiroelalms ■ "When he beholds 
a great pnltliig gas buggy, a curdliiHl reit ehiirlot ap- 
jiroaehliig, .vilejit louring ear, oiiseoiiewl therein a 
bespeetaeled, somewhat chesty liidiildiial ; way he tie 
isrmltted to imagine tills mlglity man as an ‘iipendee 
tomologlsf?” Be that as It may, the time has arrived 
when no longer can we look wise iiiid say nolhliig. The 
(sHijile demand value rec-ctved. My iirogiiosis Is, timl 
specialty will iiredowinato, and we shall arriie at a 
point when reduetlon in the miniber of priietlslng 
physlelaiiH will bo necessary for the welfare of the (iro- 
fession at large, and to retain due resjM'et from the 
observing laity; then will be found u eoiniMisIte prae- 
tltloner and emliieiil scientist, steeiavl as It were In 
medical lore, who must {lossoss a mentality for genius, 
cumbliied wllli u large isircentage of common or horse 
sense, and he will operate the dlagnastle values alone. 
Ills elleiitele will be plaeed, after his flrst InsiKH-tion, 
under the rare of the uiKileal sisflalNt, siirgi'ori, or 
suiM>r-traliied nurse. At the pruseut time, trained nurs- 
ing does not meet with th(> eonslderutlon and Im- 
l>ortaiieo that It should. 'I'lie resiiousthtlltles sliould 
Is- divided up more, hetwmi the luiinedtnie and eoii- 
tJiinoiis arteiidant nisin the sick and the visiting phy- 
slelan, when there will tie less evciise |H>rhnpH for the 
shifting of rosiHiiisiliilitj, or the relying on youth, in 
shuts' of the newly griidnslisl, to eHrr,\ out orders from 
the more cxis'rlonceil, and then ngiilii transmitted to 
tbe tralnwl nurses. This system is faulty and otieii to 
argument. 

I>et us e\«n ebaugo titles to imsleni iiwsls An "ex- 
is'i-teiii'eil dtseusn exiK'rt,” under the suiiervlstoii of a 
scteutltle tind thorouglily (sisted professional, would 
sound Isdler than dis-tor or dis- The said firofes- 
slonal would not ^l^lt bis patient so often; iiwaltlng 
to bo ealled iu»ou by tho disease extsrt, thus saving 
time, energy, and the Income of his ellent. 

My motive In udvanelng a theory of rtsluetloii Is 
not by any means u erltlelsm of |)resenl melhisjs, 
merely u note of warutug to tho ))rufosstoii If we 
allow so mimeroiiM a proimrllon of d(sdoi-s of nuslielne, 
and dwlors of “what-not," then there Is but one end — 
deg<-iieruttou and eheapness ; dragging down the worthy 
bae-k to the conditions when a tonsorlal artist and a 
hlwsl letting chlrurgeon were one and tlie same. In 
otlier words, make it dtlflenlt to attain a title tliat 
should enrr.v with It every mark of resixs-t. Haxe 
natlomil examinations at Intervuls by u eomis-tent 
board. These mental endiiram-e U'sts would corresiMaid 
with the present physlejil tests of tltiiess for other 
known (lovcrnment employees. k'Sirther, when a griev- 
ous mistake In diagnosis is made, and wrong treat- 
ment followed by disaster to the iNitieiil. tlu'ii Home 
redress should Is* obtainable far this imflent Trsi 
many uiwtnrts, whose main ass«‘t is their colossal as- 
Hlirauee and conceit, liave injured the profession 
already; and It Is high time for tinil profession itself 
to hulk to Its own welfare, and not deiieiid nisui out- 
siders, who eritlelse, but do not lend a heljdng hand. 

'Che above was suggestwl to iny mind by n remark 
made by a merchant aeitualntance, who being grlevtsl 
O’er the death of his child, sjiid that the Pure Food 
and Manufactured Ooesls Law should uiiply to doctors' 
mistakes. J. A. UpTttaiE, M.D. 

Surgeon United Statee Eavg, Retired. 
Portsmouth, Va. 
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Completing the Auhriom B w eryo ir 

storing • Bnpply of BIW.«0P^0N OoHom P«r Omr «t 
Memtain Watw for Mow York Cltr 

I N vpite of tbe fact ttiat Uie presoot Croton dam and 
the old and new aquedncta are capable of aopplylDg 
New York with nearly four bnndred million gaUomi 
of water per day, ao rapid la the growth of tbe city 
that It became ncceaaary, aeveral yeara ago, to find 
an additional aouroe of auj^ly, which would cover tbe 
ueeda of the city for many decadea to come. After 
an exhauatlve examination of all poaalble aouroea of 
aupply by an expert board of hydraulic englneera, It 
waa decided to utlllae tbe excellent drinking water of 
the atreame of the Cataklll Mountalna. The alte for 
the main dam waa aelccted In tbe valley of Staopua 
Creek, to th<‘ wear at the Budaoo River, at a point 
some ninety mlkai from New York. Tbe first oon- 
atructlon work on thf« Aahokan reservoir waa begun 
fieptemlier aotb, 1P07, and tbe whole work will be 
completed by r»eeemlH>r. lOlB. 

The putting through of the scheme for the new Oata- 
kttl water aupply, and the organisation of tbe work 
on a Irnala which would free It from political Interfer- 
ence, waa one of the meet notable achievements of 
Mayor Ueorge B. McClellan ; and tbe Board of Water 
Supply, aa thus organised, la to be congratulated on 
the uninterrupted progreea of the work, and the effi- 
ciency with which It baa been carried through under 
tbe leaderablp of its chief engineer, J. Waldo Smitb, 
and hla able corps of consulting and departmental engi- 
neers. 

The eetlmated cost of bringing the water to New 
York waa $161,867,000. Hubaequeutly the acbeme was 
enlarged to Include the delivery of Cataklll water to 
all the boroughs of the city. Including thoee of Man- 
hattan, Queens, and the Bronx, and this Increased the 
estimated coet by $16,000,000. 

The four watershe<ls from which the aupply la to be 
drawn are altuatcd west of the Hudson River In the 
Cataklll Mountalna, and lie between 76 and 136 miles 
from Now York City Hall These wateraheda have an 
aggregate area of nearly nine hundred aquarc mllea. 
For the preaent, the aupply of the Haopua watershed, 
which embraces an area of 266 square miles, will l>e 
utilised. When It becomes necessary to take In the 
other wateraheda. Schoharie can be tapiied by means 
of a tunnel through the dividing range, and the Kon- 
dike and Catsklll wateraheda can be made to con- 
tribute their quota, the first directly to the malu aqiie- 
du«'t to New York by what will be known as the Kond- 
out n<iuednct, and the latter by an aqueduct from 
Cataklll Creek, which will lea'd into tlie Aehokan 
reservoir. From this gathering ground It will be |m^ 
alble, In a aeries of utiusually dry yeara, to draw seven 
hundred and seventy million gallons dally the year 
through. 

The most Important reservoir of all, when the four 
wateraheda aball have been developed, will be that at 
Aabcfican. which has liceii fonued by the construction 
of a great masonry dam ucroaa the Baopus Valley, 
which la known ns the Olive bridge dam. From Aabo- 
kan reservoir to the city’s northern boundary there arc 
Wi miles of aqmslwt, and it is 127 miles from the 
reservoir to tbe liorongh of Richmond, Staten Island. 

In addition to ttie Ashokan reservoir, which has 
a capacity of one hundred and thirty-two bil- 
lion gallons, another large reaervolr Is being built 
at Keuslco, east of the Hudson and twenty miles 
north frtim City Hall, which will have a capa<-- 
Wy of thirty-eight billion gallons nils will act 
aa an emergency stoiagc reservoir, so that in cose of 
luBiiectlon, clcunlng. or accident to the seventy-seven 
mllea of aqui>dnct between Kensb-o and the Aabok.an 
reaervolr, 11 can act as an t>mcrgency storage reservoir 
The cost will l>e $8,60().(I0() The third reservoir, which 
will be known as the Hill View reservoir, is being oon- 
atructed in the elty of Yonkers, Juat over the New York 
city lino and 16 miles south of the Kenslco reservoir. 
It will hold nine hniulred million gallons of water, and 
its duty will be to equHliae the difference between the 
use of water in tb<> city, as it varies from hour to 
hour, and a stendj flow in the aqueduct. Also It will 
furiilsli a large aniount of water upon immediate de- 
mand, such Hs would (S'cur ill tlie case of a great con- 
flagration 

Ashokan rewTVolr consists of two large basins 
known as the east and ilie west basin. The west basin 
lies in the valley at the Ksopus, and the east basin, 
W'hleh is divided from tlie former by a weir, has 
been formed in a natural basin among the hills, the de- 
pressions being closeii by a vast system of huge earthen 
dikes having a total lougtii of 6Mi miles. The keynote 
of the whole of these vast works is the Olive bridge 
masonry dam. which is 4,tKW feet long, 220 feet high. 
110 feet thick at the base, and 23 feet thick at its 
crest. The west liasln fonued in the valley of the Ksopus 
by this dam has a total capacity of fifty bUllou gallons 
of water The east basin baa a maximum capacity 
of eighty-iwo billion gallons. The w«ter surface of 
tbe wlipit reservoir ia 12.8 square miles, attd for tlie 
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constmetlon of the reeervnlr no less than 15,222 acre* 
of land were acquired. The length of tbe reaervolr 1« 
twelve mllea, and the length of tbe stume line la forty 
miles. As showing what this quantity of water means, 
U may be stated that It would be aufllclent to cover 
the whole of Manhattan Island to a depth of 28 feet, 
and that the area of Its surface would be e<iulva- 
lent to that of tbe whole of Mauhattan below 116tb 
Street 

The main Olive bridge dam of solid masonry was 
carried down everywhere to solid, impervious rock. 
An Interesting feature of its construction Is that It 
la built In sections, with vertical expansion Joints run- 
ning entirely throngh the structure in an up-and-down- 
stream direction, which permit of changes of length, 
due to variation of temiierature, and eliminate those 
stresses which, in a continuous dam, result In minute 
cracks through which seepage may occur. The miles 
of earthen dikes form a most Impresalve sjasctacle. 
Bach of the dikes consists of a central masonry 
core-wall, carried down to solid rock, backed on 
both upstream and downstream sides with huge 
masses of clean earth from which all boulders have 
been picked, the earth lielng laid in 6-lnch layers, and 
thoroughly comiiaoted by heavy steam rollers. 

One of the most Iraisirtaiit works is the spillway 
and waste weir with a crest elevation of 687 feet above 
sett level. The length of the crest is 090 feet, and the 
water which la wasteil over the spillway flows through 
an oiieti channel to empty Into Eaopus Creek, 2 miles 
below Olive bridge dam. Another maaslve and pictur- 
esque construction is the weir dlvldlug the west and 
east liasius, which is stuinned by a 15-arcb bridge 1,270 
feet lung. Although the construction of the dams and 
dikes, massive and compli(;ated headgates, etc., forms 
the major portion of the work, the construction of the 
reservoir Involved a vast amount of preliminary work 
os the following statistics will show : 

In tbe first place, the whole of the bed of the reser- 
voir had to be cleared of all vegetation, trees, villages, 
and buildings. No loss than seven villages were sub- 
merged, the total ixipulatlon of whleh amounted to 
2,000 souls. Thirty-two cemeteries were removed and 
2,800 bodies had to bo taken up and re-interred. The 
Ulster and Delaware Railroad originally ran through 
the Bsopna Valiev, and this had to be relocateil on 
the high land adjoining the reservoir, a work 
whici) Involved a ndiK'atlon totaling 11 miles. Further- 
more, 64 miles of highways bad to be dlacoutlnued and 
40 miles of new highway of the very finest bltumlnlxed 
macadam have boon built around the reservoir. This 
highway has Involved the construction of no less than 
ten reinforced concrete bridgea. We Illustrate two of 
the most handsome of those — a five-span bridge iwer 
Ksopus Creek and a 200-foot single span bridge across 
Truvor Hollow. These bridges are of reinfortetl i*on- 
crete and, os our tllustrutlous show, they are of ex- 
cellent and opproprlate design, adding greatly to tJie 
genera] J.V plcturewjue apiienrancc of the landmwiie Im- 
meillately aurroundhig the reservoir. 

A most Important and commendable work Is tbe 
clearing and reforestation of a belt of land about 1,000 
feet In width entirely surrounding the reservoir. The 
existing woodlands are being cleared of all dead tim- 
ber, young trecB are being plauled, and, In the course 
of time, this reservoir with its lieii of forest laud and 
Ita magnltlcent roadway will form one of the moat 
picturesque automobile drives to be found in the 
United States. 

The work of building the reservoir has Involvwl the 
exeavatlou of nearly three million cubic yards of earth 
■ and rook, the placing of over eight million cubic yards 
of embaukiuent, and of nearly one million cubic yards 
of masonry. The work of hulldlng the dam has em- 
ployed steadily an army of almut 3,000 men, who have 
lived, many of them with Mieir families, in homes built 
by the contractor near tlic works. In thi.s camp, wlilch 
is a model of its kind, Ihciv la up-to-<iate sewerage, a 
water supply system, e.\ccUput dw’elllngs, with screens 
on all disirs and windows, well laid out streets, electric 
llglits, telcplioncs, savings banks, boepltals, jiolice, lire 
prote<‘tion, a Young Men’s Christian Association, and 
a jKist office. The maximum population at one time 
was approximately 4,600 (leoplo. 

Cur thanks are due to the department engineer, Al- 
fred 1). Fllnn, Department Knglueer in New York, iind 
to George G. Hoiuiess, department engineer on the 
rt'servolr, for courtosios extended in the preparation 
of this article. 

Humboldt’s Correapondence. — Prinoe Roland Rona- 
.porte has presented a work entitled "I^'ltres inefiites dc 
Humboldt." The letters are addresswl to Aime Bonplaml 
who was for four years the companion of Humboldt in 
hla oelebrated journey across Amenea, and who. on re- 
tuminir to Franoe, became inteodant of the Empress 
Josephine, 'at Malmaison, then in 1816 set out for Para- 
guay. He settled down in the Argentme Republio, and 
kept up an active correspondenoe with Humboldt till 
his death, 
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The mouth of the ‘^hottomleia pit.” 

A BottomleM Pit 

By Henry H. Ricge 

rpiIK rnad lM>tw«H>n (')ieriiioiik and lUiunkouah, in the 
1 TurklMli pr<>vliic« of Dlarlteblr. pufmea through a 
llmealnne rntrion whcrv the ralnx and tlooda of agm paat 
havo WMMhia) the rca'ka Into a Iboaaaiid ffi-oiesqne and 
uuoaiiertcal forma, ('avca and cnvltlea of all ahaiiea and 
Mlw'a alanitMl. One of tbm> cnveriia la of more than 
uaiiul Jnlereat AIkuK midway Itelwwn the two towna 
named the naid croaaea a broad valley, which alopea 
geiilly toward the aoulhweat. The drainage water of 
thlM vBlle,\ forma, In the wet aeuaou, a amall atroam, 
which. In time of heavy rnlna, becomea a torrent of no 
amall aize 

At tbe iKilnt where the road croaaee thla valley, the 
atream haa eut for Itaelf a channel In the floor of the 
vatle,v, which grown a little farther down Into a d«>ei». 
rt)Cky gorge, and Hnally etida In a haabi flfly feet deep 
and two hundred feet or «» acroaa. (Mlmblng down the 
deeti aide of thla Iwaln, one rttmea a I the bottom to 
the month of a vertical alnk hole Into which the atream 
plungea and dlaapimara. The mouth of the cavern la 
about eight by fifteen feet in alze, and from the edge 
appeara to Im! iierfectly vertical, aomewhal lBrg«>r 
below (hail at the mouth No hint of the bottom la 
vlalble. 

When llrat vlaltiil hy the writer In April, the aprlug 
torrent plunged Into the cavern, and little could be eeen 
or h«*ard hut the diaifenlng cataract. A recent vtatt. In 
Octolier, gave better opfmrtunlty for examining the 
laicrn. 'I'here had been no rain alii«*e aprlng, and there 
wua no Htroiim at all. Looking down from the edge, the 
overhanging aldea of the cavern could bo aeen for a con- 
alderahle depth, hut the cavern broatlened 

out below, giving I he Imprcaaluu of enor- — — 

mmia widlh and depth. Htoiica were 
dropiaal Into the cavern to determine ita 
depth. An a Ntone gat tiered headway, the 
whirring of Ita flight through the air, re- 
'fleeled and raiiltlptled hy the walla of the 
cavern, came up like the nwr of a atorra 
In the forest 

A lieav'y Ntone, nearly apberlcal, dropped 
from the hand, fell for four and a half 
aecorida liefore wtrlklng niiythlng. Thla. 
after allowing for air realNtaiic)' and the 
time taken f<ir the winnd of Impact to 
reach the ear, would Indicate a atralght 
drop of unire than IKMI After the 

llrat liinaict. however, the atone droitfied 
for another two seconda hefon* It tourtied 
again, and iHinnded on down for another 
two aeconda liefore coming to real. If, ita 
aeema (irubahle, tbe llrat Imimct was a 
gtaucliig blow which did not materially 
retard the fall of the atone, the second 
Impact muat have been not less than 
(UJO feet from tbe mouth, and the bottom 
may have been two or three hundred 
feet lower yet. Thla la a prodlglona 
depth for a practtcaUy vertical drop, and 
the spring torrent pianglng down from 
tba| Height would he a notable waterlMl 
were it not hidden Inat view. 



The iMein* shewiag the pit at the far ewl. 

An Intereatlng problem is where this subterranean 
channel dtachnrgea. In times of heavy rain the torrent 
rushes into the cavern la such volume that tbe o[ietilng 
Is completely filled, and tbe bottom of the basin be- 
comes a seething vortox. Into which tbe turbid watera 
carry boulders of no small else. No aprlnga In that 
neighborhood show signs of discharging these flood 
waters. The natlvse of the region have tried the ex- 
periment of damping chopped straw into the stream 
and watching for Its reappearance In streams below, 
but without result. The valley slopos gently away to 
tbe Hupbratea ttlvcr, fifteen miles away, and It doee 
not seem poeelble that this cavern has any outlet at 
any point nearer than that Here Is an opportunity 
for Hiaueone in search of iiitereidlng adventure to de- 
scend this pit and explore tbe cavern to Its outlet or 
outlets. He might find a very extensive underground 
world, which the eye of man has never aeen. 

New Type of Tife Chain 

I N many cases It is useless to apply tbe ordinary 
pleasure car ty|ie of tire chain to the dual Wheela of 
heavy motor trucks, on account of the relative inelan- 
tlcity of solid riihlwr Urea and the enormous weight 
carried Kurtliermore, tbe cutting action of the rtm 
flanges prohibits the use of any chain device pasidng 
around the tires. A atattoirary device or oedtnary 
cable chain warped around tbe tire and striking the 
same spot continuously, will cause a deep cut in fbh 
tire. 

With these facts in mind tbe aotlsddd device here 
illustrated was developed. It comiiets of drop-fii|Cged 
steel cross-pieces or frogs, sjieciafly treated to give 
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tough weariug qualities, conneetod bg tented Hdlm I* 
form a contiaiMNM chalu between the duid l|he«). -f| 

sloB is made for tatting up elaok ai the himls Jo cone- 
quenee of the wear of the tlreiik The ewea-pieoes t» 
not etetlonary. but conutanUy flimhde tJMir jiipttteh. w 
that wear on the tiro is uniformly dWsFlhMfldf The 
non-skid devloe la eaally attached and datefihed mmnt 
lacking up the truck, while tbe siwiw of tnwd imniMe 
perfect traction and atwcHutely pcevenla aUddbafi It U 
ciahoed that the device cannot dgaotge ahy part ef Hm 
wheel, and being. dUed between tire* mughililli tout the 
driving chain. . • 

A Stuwtiiiflr Field GldM 

A NOVEL weaptm for marksmen and hitatera has re- 
cently tieen developed. The invantlon ccnslBts of « 
pair of talesoopea in unit adiUfMed to a ehort rifle be- 
tween them. Tbe triescope my be eaatly detached and 
oeed tndlvidiiaUy without the gun. The gofl to gteedtod 
and noted {Ogainat tbe fonbead by lamns of « recoil 
pnd. l%e recoli to taken up by meane of a MtrtM of flat 
Bpclnga arranged like a carriage epriinr, otM leaf on top 
of' the other, and a soft leather padding, which in ahn- 
Init to rested against the forehead, steadytag the gan. 

Oa gnas with an extremely heavy recoil, shonlder 
stocks are need In addttton, Oaliig two telescopes, a 
Perfect sforeoscopic iflcture to obtained. Tbe full power 
of a man's visioa Is In use while aiming. It is claimed 
that accidents wtdeh have so often ooconred sbonld now 
be reduoedto « nflntmum, os One may yaaily distinguleh 
What be to aiming at 

tor. ttomete, tbe Inventor, conceived of tbe binocular 
tnleocopo gttn while ou an extensive hunting trip in 
nortboru Quebec, when he saw Wiist ap- 
pocred to be a bush moring In the dto- 
taiKs. With tbe .aid of bis field glasses 
be detected the esuae of it fo be a bear 
scratoblng tbe ground in the dense tunnh. 

He dremwd hto gtosB end teieei bto rifle 
for a ehot, btkt mtowd.hto bisiDi «a lie «c- 
iwcted. Thle snggdsted to him the gflvytnr 
togas of being able to toioot srlHt «M 
flfagtose. -M 

The gun aeed tor to. 

; ««bowh in 'tbe.pbotdflfoph «nd4ttg 

yards and « 

ineh boiler steel at tim , 

''.'hwntofd'.tototS'were 
;^'s|MwtthaiiSs«toWngty'«enfla^ 

, qultnml D epnrtflil w flf: ' ffc- 'im 

; aoiiiKieea 'dm,! t|to /.v u, 

; , thflegfoutoien bf o*l;<|lg^fl|*tito^ 

' ' ..lbg.heated#'biiii' niPii 


pam fotumm iMmi 


Anti-okM chain for Am! tifei. 
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RECJEZm.? PATENTED INVENTIONS 

i%m MiUUw to Dll patootoM. ’tt)v 

notlcH at* iMWPtMt hr oiMolof amntamoDt 
wlUi tho iBvaaton. Tormi on appltcatton to tlio 
Adverttiliic DopartMWt •( tlu Bciatiiiiric 
AMS«IC«N. 


PorMlnlMff to Apparel. 

H11OC1.DI0B BBACH.—M F. BmaiX. 1402 
•.’eiidlor BiilkllBC, AtUnta. 0«. The loeentloii 
relettn to budjr breoM, end morn pardrularly 
to a Khouldor lirere, thfl object being to pro 
vide B Ustat wnttary tirace pertlrularljr adapted 
for woineo’a wear, which may Iw readily ad- 
Juated to lit, and will automatically ndjuat 
ItHclf 111 accordance With the body movement 
of the wearer 

SAFETY CUFF BUTTON SIIlllT -J FaI,K- 
84« B, 86tb 8t., New York A com- 
mon objection to aofl abirta la the danger of 
toeing valuable cuF buttoua. To avoid tbia 
danger, tbe preaent Invention provider a aafety 
atlacbment for a soft ablrt cult which baa con- 
ataut i'<i operation witb tbe ataank of the but- 
ton, and wilt prevent the loaa of tbe button, 
even though it ahonld pull looac at one or both 
ends. 

NBCKTIR ROLOBR.— H. ttuaanriaLu. 1832 
Burbank Ht, AUmeda, Cal. The Invention re- 
lates to a necktie bolder of tbe kind tbat are 
aecurad over a collar button, and provided with 
ineana to engage a tie and prevent It from 
ahtftlng to either aide or above Ita Intended 
poaltlon, Tbe present Invention provldea an 
Improved tie engaging means whereby the tie 
may be more elfeetlvely and more readily re- 
leased than la possible with holders now In use 

■ClectrIrnI Bevloea. 

Kt,BCT»OMAGNETICAl,LY CONTROLUKD 
KRYBUABl) FOB I'BUFUUATINU API>A 
UATUH - -B. HunOATlRCOW, ST Hue Iai I'drouae, 
rarla, Fraaec. This Invention has for Ita ob 
ject to provide an electroniagnctlcully eon 
trolled keylHMird for perforating machluea lii- 
teadiut for the perforation of tbe banda of 
paper ntlllaed for telegraphic appuratua. fur 
example, and it la mainly Intended for Increaa 
lug the rapidity of perfoeatlona, while at the 
same time rendering the machine strong and 
Insuring certainty In operation 

or latereM to Pariiiora. 

llAldlNO l*RB8S. — (3. F. MAiuma. Roosevelt, 
Utah In brief this hav baling press com- 
prlaea a bmislng In wbirh the bale la to be 
funned, a hopper for guiding the material In 
front of a plunger, and n lailt tnovwl by tbe 
plunger In one direction and by a weight In 
the other, tbe bolt acting to prevent the feed 
lug of material Into tbe housing while the 
plungFr la In a forward poaltlon. and serving 
to retract the plunger by reason of the weight 
acting tliormin The plunger la ii<'tiint«!d by it 
suitable set of cams which are turned by any 
desired power 

MACHINE FOR HHADINO GRAIN— C 
Woop, Bog 381, Moulton, lows This machine 
fur himdlng grain la adapted lu la-rfuriti Its 
fnnettons In eonnertlon with a harvester and 
binder. It receives the laterally discharged 
grain from a barvoater and binder with tbe 
binding devices removed, and beads the grain 
thus ree«lve<l, discharging the stalks or straw 
III one direction and tho grain beads in an- 
other direction. 

DEKl' TIIJ-ING ATTACIIMENT. -E Hohim 
NUN, Helby, M. p As an attachment for 
plows, Mr Robinson provides a device which 
takes the place of the front furrow wheel and 
similarly forms a support for the frame of the 
plow, also a guide for the plow Therein It 
differs from other attachments which are pro- 
vided with an independent frame detachnhly 
secured to the plow, and have adjustable means 
Independent of the means existing on the plow 

or Oenerwl Intoreat. 

HHCTIONAL. TRUNK —F I)*C Thompbon, 
IN Meponuugh Bt , Br<M)klyn, N Y Hy eon 
structlog a trunk In seetloiis. Mr, Thompson 
provides an article which may be enlarged or 
redined lu ca)«elty, aerorcllng to tho needs, at 



any particular tiros. Tbe trunk consists of u 
rcctaiignlar bottom section with any niiiuiiei 
of InturmSdlate asettona, sacb Btted wItb lock 
lug devices for faateDlag them In place Any 
of the HectlODH may be provided with trays 
WAI-U construction.— T. J Cahili,, 
BaUuii, Cal In order to eoastract a conerste 
wall bavljm a degree of elagtivity 'JMt loM than 
tbat of tlHck walla, ths JiBsanMon coh- { 


JKMtFKAMHBCAN 


trniplataa mokUnf ths coMTSts 

dIsHact blocks ht slli ' 

break Joints ax In s 

formed bIseKs. Metallic Joint 

vMed and form Of tho al«<4 > 
tieing, stutk oa to Mass intsrtOsWJif t 


JBCTINCI FUBl(Rblil auMTA] - 

Eurtch, Swttsertkod. Tbs objaet of fhte Inven- 
tion IS to providn an apparatna for projecting 
a ruaMHa subataaoe, an for ssampis a metal 
wire la a nioltan stats, apainat a anrfaco for 
the purpoao of providing tbs aams with a flxsd 
or detachable coattug. Ths appllaaee la eithsr 
portable or atattnuary, aa moat tNWventent tor 
the work to bo parformsd. 

Hnrdwnro nmd Tools. 

WGOn RASP.— J. M. OBNaHoaa, addnaa W. 
3. Moore, P. O. Box 123, Ashland, Oregon. Tbia 
rasp Is formed of a aorlea of blades of suitabls 
tnaterlal, which are arranged alongside eadi 
other In spaced relation and rigidly connected 
together, but callable of detachment, thus form- i 



Ing a rasp having openings for permitting tha 
eacapo of tho material cut away. The eSIeieney 
of tbe rasp la Increased by prodding this elear- 1 
ance and preventing the collection of tbi 
terlal In the rasp to block the cutting 
anlsin 

HAW.— U. C. NuoaNT, 0 W. 104tb Bt. New 
York city, N Y. The preaent Invention 
vldea a saw In which the serrated portion or 
edge may he eanlly removed from the body 
bark to wlitcli the handle or other operating j 
means may be applied, tho toothed edge being 
so arranged ua to be cither replaced or to have 
another blade of a different character aubatl- 
ited therefor 

Hratlnc «ad UcbtlsiH. 

GAB IJi.'flTHU— G Maraa. I» lAigao Bt. 
iburn, N Y Finding tbat tlic customary 
eatalytlc material ueetl In gas Ufbtera may be 
111 gaud (sinditiun If properly bouued. Hr. 
Meyer has invented a gas lighter In which the 
‘utatytU raernhec la Incloaed until the Inataat 
t la to be uiu'd. Then It la exposed to tbs 
cutalytle action for aa short a pe.rlod an poa* 
slUle, after which It Is boused again. 

Honneliold ApplUaesa. 

('I, OTHER nillKK— B. A WII.MAMH. Oan- 
iiM, I’n. To provide u clothes drying appara- 
iiH suspended from the eelltug of a room ; to 
rovlde for lowering and elevating the appa 
iitus; lo [irovlde for looking the apparatus lu 
aised pusltlun, and tn provide a means for re- 
loving operative parts of tbe apparatus to 
void Interfornucu by persona passing, aueh arc 
lie principal objects of Mr. Williams’s in 


niachlnsa nmd nioebaaleal Bsvrlosa. 

ROTARY PUMP— B, F, Cathcabt, 703 K 
St , Fresno, Cal This Invention relatca ti 

ments in rotary pumps of the vertical 
tvpe, and has reference more partirnlarly 
tbe casing structure for tbe pump. An object 


miTABY rtlRP. 

on Is to provide an InexpciDaive, ^ 
Hlinple, and efflcleDt rotary pump rollsvsd of 
'lid thrusts I'be liquid pumped la given a 
iplral motion by providing spirally dlraotad 
iilets and oiitloU. 

winili MOUllNG MACHINE— U R. Caa- 
IIU1.I., n H, Brovard Bt, Charlotte, North Caro- 
lina This molding fflachiM la provi^ with 
a principal bod which may be (aifand to any! 
ileNlred radius at the Will of tha opsinitor, and | 
which may be raised or lowsrod whan thus 
curved The machine also haS an Improved | 
arrangement of tbb cblp-braalwr, whoye^ It 
may lie adjusted to aerommodata IHllM'Wlt ynal 
tiuns of the adjustable bed.. ( 

l*|aateal inatroMaoMa. 

PNEUMATIC ACTION.— H. tt. lfOI.*dAJiP, 


MHO. Aal^tp^ 

d by this .liM'Mpa 


for pips organa and the Hke. |t Ig amiqnd.wij 
a eondkltag dsvlee for ths tinibn; ootlpiliWi iW' 
Aosnes, or conjunction Of a' frtntniity bt dlWWj 
rontroiHng tbe apeakiag aippatatitt bf 
or msthaaloat dsviesa, or of ipdspnpdsnt diMta ’ 
or other meana, dlroctly «f Indlreetlr, for.tlw 
varloua fnbctlona found In n pnenmatlc nettob. 

rrlwao novoro Mi« TiMir Anawmorton. 

FIBTON BING REMOVDB.— Jf. MiMiaO, 
P. O. Box 3SS, Flint, MtOh, Tbit platon ring 
remover has means for tingaglag bstwcon tha 
split ends of tbs ring, to aprernl tbs rtngi an 
aa to permit It to be slipped off tbe platan 
without distorting or twisting the ring, Tbe 
engaging portions of the remover are capable 
of adjnatment witb rcapoet to each otbsr, for 
permitting tho remover to be used with Any 
width of ring 

BXPIAIBION TURBINR.— T. C. AHOMaaN, 
Vtborg, Province of Jutland, Denmark. This 
exploalou turbine comprlsM a rotating part 
and a stationary Inner part aurroundad by ths j 
rotatlnff part and containing piston diamberli' 
open at their ends, an axial shaft tor aald 
rotating part, pistons for tho piston eliambera 
and actuated from tho abaft, the rote 
forming the end wan of the platon ebamrors, 
baring one exbanat turUoa ehnanei fqr 
tbe platon chambers lying In ths aai 
aontal phine, and anttable packing tntorpoaod 
between ths rotating part aM tbs cbanbsra. 

Manwaya mmd Tbsir AacMaorlsa. 

freight car door.— a. Hoilamd, Noms. 
N. D. The Invention provldea a door which 
be euelly opened, even when the ear la 
. and which may be swung up In poaltlon 
out of the way, ao aa to facilitate the loading 
or unloading of the car The ear door la tele- 
scopic, bavlng an extension which may be naed 
when the car Is being Ailed with grain or othar 
light material. 

Vebleloa and Tbeir Aeeeasorioo, 

SHOCK ABSORBER.— K. SATO. 44S 8. 
Olive St. lAHi Angeles, Cal. The InvenOnn re 
latea more particularly to a spring mounting, 
equally adapted to the fore and rear i 




e tn be supported and Involving a at 
arrangement, for tno purpose of nentrallslng 
y stralna and anddeu Jolts and Jars, being’ 
therefore lu the natuie of a shuck absorber 
METAL WHEEL.— O. O Bihmonn, earo of 
WlsHler Instrument Works, dll North Broad- 
r, St. Imuls, Mo, Tha Invention relates par 
tlcnlarty to wheals for automobiles and 
prlsce a bub, ennsisting of au Inner me 

ned to be imrmanently securod to the axle 
en outer hub member removable wItt 
epoke eud rim bodily from tho Inner me 
■ rot disturbing the position or adjustment 
of ths Inner member. Tbe hub Is made stltter 
and stronger and hotter adapted to the use of 
I apokoa than atmllar devices berstotoro 


POWER DRIVEN VEHICLE J. B. Mat- 

in. Handusky, Ohio. The object of this In. 
rotlon la to provide a complete power unit 
having a one unit fraun-, and In operaHvo re- 
lation a prime mover, trnnemlwlon ffiscbanlsm, 
fuel supply, and controlling devices with means 
for readily and rapidly Ipatalllng tUe nnlt tn 
operative poaltlon, and for removing the aania^ 
from this poaltlon Another object la to pro-i 
vide a vehicle rbasala and a power unit 
ranged to facUltate the Insulation of sold 
upon, and Its removal from, aald ebaaala, with 
means for rapidly locking tho cbnoala and 
r unit In operative relation. 


Non.— Copies of any of tbsas patanta Till 
be turntahed by tbe Hotaavtpic AmaiCAM for 
ente each. Please atota the naina of tbfrj 
patentee, title of tbe Invenllon. nnd Ante of 
this pnper. 


Wa wish to call attention to tits faet that 
I nrs In n position to rsndsr competent asr- 
vices in every branch of patent or trade-mnrk 
work. Our staff la composed of ineebanloBi, 
electrical and cbemlcal sxperta, tboroughly 
trained to prepare and proeecuto alt patont 
applications, irrespective of tbe Complex nature 
of the subject matter Involved, or of the ape- 
claUied, tecbutcal, or actenttdc knowledge re- 
quired therefor. 

Wo alao have aiaoclatea thronffhout tbe 
arid, who asetat In the proaaettttoa of patent 
and trade-mark npplleadona Alcd lu ail conn- 
tilsa forelgo to the UaitnA. Btatea. 

Mv»» ft Co., 

Paimt tMMton. 


Braneb Oftos; 

A39 T Street «. Hr.. ^ 
Washington, D. c 


Jttw' Tors, N. T, 


anaiblaa «h 4* i 

veparil to pateataMUlv tw 

axpsBsatol^aaljant, Oar Haa 4 SMiktl 

is sent fraa on requstt. TMa « 
mathods. tarni, els., in nmasil to ] 
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witliout cost to iKa potntoo in tim 
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SEALED PROPOSALS 




HOTEL LENOX 



Well appointed, con 
veniemly located. 

Cuisine awl rervin 
unexceNcd. 


F. F. BPINS, Menatlag Dirt 


SCHOOLS 






sciENnncAMimN 


mMOU^ iai not flow to the 
~ itnfl bttcpiM It b* nnited Ui 
i,, Vbie tyj>p at tank ha« been 
by the rear tank beentiae 
ti*. be niiute at targe capnctty. 

ai{i|^:iiy«ar tank with the acoeeurtee 
it haa wot been popular on I 
heoauae at Ita expenelve-j 
^ alternative la the daahboara 
t|>!l* teaiu advantage of whtoh la 
ipw^lped. SMrther, with the rear t« 
1 ^' Byst«n) It le neoeaaary 
flMft |)pk|> hb enough proaenre by baud 
tp gaaoUne to the oarboreter. On 
Citli the Mafety valve of the iwwer 
..■jiLfiajL, i^p Mtinetimea atlcka. an«l a 
» la tnit on the fuel. Thla 
I an exeeaalve couauinption 
oUtglkfloltue or flooding of the carbureter. 

UNO'eUintnate tbeao dlfflooltlea a vacuum j 
f|H{d!|||f ayatem baa lieen evolved, lliel 
ooxj^ry tank, which coutatiw the mech- 
tintniff la located on the daab of the car ao 
that the gaaollue flowa to the carburetefji 


MMkWnatton of levera and abripga the 
opening or ifloalng of the valvea la Inatan- 
taneoua. Opening the valve » plaoea tbe 
upper chamber In communication with the 
Intake manifold. The auction thua created! 
In the chamber It doaea the valve A, andi 
anoka gasoline from the rear tank throng 
the connection I, This action oontlnuea 
until the chamber It la fllled, and the float] 
ibavlog risen haa ravened the valvea. 
vent pipe P la provided to let air Into the! 
lower reservoir when the valve A la close 
At the bottom of the tank la placed 
{latand pliie T, which aervoa aa a water I 
aeparator ami dirt atraiuer. A drain plug I 
la provided ti* draw off the water and 
aedlment. The lower chamber la alwayaj 
fllled with Kaeoltue, even If the uptatr 
la dry. Hence, there la always euo 
fuel'to start the motor, and once It starts 
the upper tank tills iuimedlutely. 



Plan and sectional views of the 
vacuum gasoline feeding device. 

by gravity, ll eliminates the pressure i 
feed with the rear tank, also two extra 
pipe lines, a liaml iitid a mechanical alrj 
pump and a pressure gage. 

This auxiliary gasoline tank la con- 
nected to the main gaaollue tank at /, 
to the carbureter at 0, and by means of I 
another xiirw to the Intake manifold of the 
motor nt S. The tank la made in three j 
pleeos, a tup, an Intermediate and a bot- 
tom Boetl<m. The two upper seottona form 
one small reservoir X, and the bottom 
stWiou anoHMir, if. The two are placed 
tH communication When ttie valve A la 
siwned. In the upjwr section la placed a] 
ipat P. which reguiauw the Supidy of fdel. 

float, through the medlpm of the I 
ff(rtitga GCI, and the ievpr X, operates the 
two valws V and (I. 

notion la as follows; The Upper 
taMfeyvoir Jt la full of gaaollue, the valval 
X lw-wtoaod, «nd the valve P open. When 
tM valve V la open there la atmosidmrlo I 
'PIWtBofe on the gasoline ndiicb wtU 
ti|fte at by gravity. Aa the gnaoUwe Is 
bM W ^ ^ Note that 

tka |(wi has no positive Connection to the i 
X. ,fiiioifm«d. at tha aame' 
Iti/'ttiniy the gpriitiiil awatwiit the| 



Tenting a Safety System for Storing 
and Distributing Inflammable 
Liquida 

(ConHnudit from pagt 40 ) 

Though the gaaollnc burnt with 
brilliant and lurid flume, tor the few 
seconds until the automatic shut-off came 
Into action, the contents of the storage 
tank were perfectly protected. 

The demonatratloQ, which took place 
uu the old Guttenburg race track. 
North Bergen, N. J., Involved the 
structiou of a sample or teat Installation 
such OH would be Used at a small garage] 
With a storage tank of about a.’K) gallona' 
tapaclty, and the various appliances for 
charglug attd discharging sueb aa would 
be used In actual practice. 

The underlying principle of the system 
is that the vapor of gaaollue or other 
highly Inflammable liquids will not Ignite 
when In proximity to an inert gas, auch‘ 
carbon dioxide or nitrogen, although 
mixture of gaaollne vapor and air la 
highly exploalve, aa la well known, for, j 
in fact, it la on thla property that the use 
of gasoline vaporised In the Internal com- 
bustion motor of the automobile depends. 
In the Martini and Hdneke ayatem carbon 
dioxide gSM is derived from a cylinder of] 
tlie gas tinder pressure that la liquefled 
In the ordinary commercial form, or a mix- 
ture of carbon dloxtd<< with nitrogen, 
which. In the caac of large Inatallatlona, 
lie Biteclally priqiared at the plant, la 
in contact with the guaullue both in the 
Htoruge tank and at all imlnta where It la 
likely to be exitoaetl. Carbon dioxide, 
when mixed with air in a proiatrtlon hh 
. 10 jsfr cent, supplies a medium In 
which etimbnatlon is imxMtaalble. With 
this gUH or mixture of giia taking the place 
of air In the aimcc olwvc the liquid In the 
aPtragu tank or in the ilrum from which 
It la transferred, It la liuiwaallde for the I 
•aiKir to Ignite, as was demonstrated In 
i striking way bj the pasaugc of un elce- 
trlc spark through a sxiark plug tnaorted 
above the liquid in the storage tank. The 
inert gas used is nsluceil to a preaaure 
of from 1 to 1% atiuoapherea, this being 
suthcleiit for u basement or one-atory In- 
atallattou. 

Previously a deiuonatration had been 
made of the explosive effects of gasoline 
vaiior where the s|iace almvo the liquid 
(s-eupled liy air. At the demouatra- 
tlon ill question the electric ^rk was 
repeatedly across the gap In the 
aiuirk plug, and thus It was doraonatrated 
that the contents where protected by the 
ayatem were (lerfectly safe from any ac- 
tion of lighting or stray currents. The 
Inert gases under pressure supplying the 
protection In addition servo to raise the; 
liquid to the draw-off valve through a] 
double lead pipe, the Inner pipe carrying! 
the liquid and the outer Jacket the gas, 
which is under the aame pressure and In 
direct communication with, the tank. A 
manometer regulates the pressure at 
which the gH8 is maintained consUnt 
throughout the system. This Inert gas not 
only Is present In the space above the 
surface at the liquid In the storage ttnk, 
kttt it la contained within tike double pipe 
of the conmajtlng system. Those ate 
^ toad, and any break In one or the other 
res to rotoase the pressure exerted on 
UqflM, M tiiat ti» supply to atltimiatk- 


HAVOLINE 
OIL 

“// makes a difference' 

And Lightens Your 
Motor Troubles 

ARE your cylinders clogged with heavy carbon deposits? 
Does your motor generate its maximum efficiency or 
is it hindered by heavy frictional losses ? Is its general 
serviceability and power of endurance being weakened by the 
use of non-adhesive, molecule-cracked lubricants ? 

HAVOLINE OIL 

prevents these life-dcstrnying processes in every make of car, because : 





metaU, mtniinixing frt 
By our “jpeoial proieo ’ 01 iiMimiar 
and floating carbon, lr.iving tlic Iras 
retained Th< 


• «1 la Ik* Blu* Can 


mg tlic effiiirncy o( the n 
ire It 18 cntirclv freed fiom mipiiritiei 
dcpoiit yet its life and potency are 
deni lla<i<oline is always uniform and of known ipiality. 
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DUCK’S 

Mallod fee tc, itomta or eola.wUeli 


QAn Easily Made high Frequency Apparatus 

CAN BE USED TO OBTAIN EITHER D'ARSONVAL OR OUDIN CURRENTS. A iWi fauaer of lii cA. . 

Iwp-iochitarkoidiiilita rad. « poirof m-pinl LrrdMi iw>. uid an laductuira eoil.uid it tbuptankuriqiimd.awitaf wlwhcu 
brnwiiMlMK. SopohpMot No Ibie. Order Iron yoor niwokoW or fm Mum & Co., lm..J6l Bitadiew. N Y 
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D EVW WePWBOAY 


SUISCaifTlOW MAO A tIAa 


THE THEATRE VAUDBV1LX.E MOTION PICTURES 
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A Haven of Comfort 1 

CHICAGO BEACH HOTEL 

Hvde Peril BaoWranl (Bill Street) aa Ike lake Skere. Ckieete 
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Hie Tdq^ne Emergency 


T he stoutest telephone line 
cannot stand against such a 
storm as diat whioi swept the 
Middle Atlantic coast early in 
the year. Poles were broken off 
like wooden toothpicks, and 
wires were left useless in a 
tangled skein. 

It cost the telephone com- 
pany over a million dollars to 
repair that damage, an item to 
be remembered when we talk 
about how cheaply telephone 
service may be given. 

More than half of the wire 
mileage of the Bell !^stem is un- 
derground out of the way of 
storms. The expense of under- 
ground conduits and cables is 
warranted for the important 
trunk lines with numerous wires 
and for the lines in the con- 
gested districts which serve a 
large number of people. 


But for the suburban and rural 
lines reaching a scattered popu- 
lation and doing a smsJl business 
in a large area, it is impracticable 
to dig trenches, build conduits 
and lay cables in order that 
each individual wire may be 
underground. 

More important is the prob- 
lem of service. Overhead wires 
are necessary for talking a very 
long distance. It is impossibte 
to talk more than a limited 
distance underground, al^ougb 
Bell engineers are making a 
world’s leco^ for underground 
communication. 

Parallel to the underground 
there must also be overhead 
wires for the long hard, in order 
that the Bell System may give 
service universally between 
distant parts of the country. 


American Telephone and Telegraph Company 
And Associated Companies 

Onm Polity On^yMtm Unipmrmil Smruicm 
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TheAuto^as 

F A. Hwtf y A Co. Oar* GHogo, BL 

Rowboat Mot or wiA 
2 Cylinders SB 

Bnre'a wb^t you iront — nmro 
power—gnntnr Mieari--iio 
umtion Mid tb« (tin nf Iwvlaa 
thn rwUni niwboftt motor on rvar 
wntnni YounetUInttwS-cylllKtW 

KOBAN WV ■ 

OppoMid ryllndom nbMirb TtliMtion. , |Mr\ 

■i 

Does sot skskt As boat 

iSiSia'^ i>Mtor TrhSoiOsaMrni^ii.' 


coniwts 

'' :iiuBIiDi(«^ .VBlvise 

:«aol<r,<fstork>i*«s Hint '.'A »«!<»,- 

seitriii'alied where tUo ifPIliikMi 

Mnttmm from 'ttie i#K>«iiw 

Ihnitil •eU.'or fxi-cMIea 

v«ntN any hit fruin iSateiNliik tanli;.' 

WafcinK It IropONBlbl* for fctt'y 

niUturo to form. 

TIm> Htoraxe tank tif the InStstlattha! h 
, AIM friMtt ail ordinary commercial drupi. 
not by gravity, but by tin* jireaaure of the 
Inert gan, and tlie procetM doen not toier* 
fere with Oie dlwharge, either meohsolc* 
ally or on the Mcnre of danger. There la 
a foalble plug on tbe gaN lUie boUi at the 
entrance valve iind at the dlacbarge valve, 
and 111 caae of Are tbia plug, which melta 
at a low temperature, permlta the to- 
teBi!« of gaa, driving ba(‘k the liquid to 
neat In the atorage tank, wltere It la aealed 
from the acceax of air. 

At the recent d«nouatration. In addition 
to the dt8<‘hargt> of the electric N|j«i<k In 
the atoragc tank, an ordinary ablppliijir 
drum AIIhI with gaNoUne waa connectod 
with the inlet valve of tbe Inatallattoh. 
Tile gaa waa iM‘rmltte<I acceaa to the' Id* 
terior of the drum, forcing the gaaoHiw 
into the dll plia* of the eyatem ao tbSt 
there waa no chance In the preaence of 
the mixture of carbon dioxide gaa and 
ordinary air for an exploalou to oocUr, 
notwIthataiiilliiK the fact that a atroog 
W(nnI Are waa Imllt around the drum atif* 
Acleiit to heat the drum to re<lueaa and 
to melt the leail pljie after the drum had 
be«>ii emptM. In other worda, tl»e drttm 
became AIM with the inert gaa, while 
tbe gaaullne wna forced into tbe atorage 
tank thr<mgh the aupply tube. A aome- 
what atnillar demonatratlou waa made 
With tbe Kuaollne paaaing from the ator- 
age tank to the draw-off valve; tbe latter 
lieltig <i|ten ao that the gaaollna Aowlng at 
full hea<l could lie Ignited, while wood 
piled up around tbe plpee waa hlaatng 
furlouNly. Notwlthatanding the laractlcal 
deatructlon of thla part of the liMtallatlon 
at tbe outlet valve, the main mechaniam 
wan not put out of operation and tbe ator- 
age tank, with Ita gaaollne, wna fully pro- 
tecte<l, na well ns the ayatem of piping. 
The gaaollne atopped Aowlng after a few 
aeconda had elapaetl after the Are waa 
atarted. 

Naturally there are details and modlA- 
. cations In the ayatem aa above described 
' in outline, hot It baa found wide apidlea- 
tlon In tiermaiiy and In one Inatallathm 
In the buNbieaH center of Berlin It la ueed 
to i>rotect a atorage cai)a<'1ty of l.OOOXKW 
litem (200,00() gallona) of gaaollne. For 
garagea and other uaea an Intereetlng 
meanurlng device can be used, nod In dry 
cleaning a aiteclnl Inatallatlon hoe been 
arranged which (•iiablea all but about I 
three per cent of the uaiihtha employed In 
the proceoM to be recialme<l, where for- 
merly Btuue 60 per cent waa loot. In 
thla pro<*eaa the water can be removed 
from the iiai*htha at vgrioua putnta of the 
proceaa, an<l there are other advantages 
HH wail aa Increased aafety. The accom- 
iwuylng Irfiotograpba ahow the Intensity 
and thoroaghneMS of tbe recent test 

Rice Bran is a nS^r oommodity now 
being extKirted from Shanghai to the 
United Htatea, according to a recent co^a- 
enter report. UnUI about two yeara ago, 
when Bbipmenta of It began to be made 
to Germany, rice brgn was Used by the 
Chinese as feed for animate or waa ne- 
glected as waste; now the 10 mills t» 
Shanghai from which It la obtained cgn- 
not supply tbe demand, tt 1 b fed.to cattle, 
and also used aa a ferttlteer, 

Blectrlc Tnalag lD««r|eB Ihr %|Mlen,— 
Patent No. 1,006,065 to Pafl Olea Stol- 
nakef of Cihloago; 
ffuardiaivof minor, asMgiloir to 
Hoff of Chioaffo, pnMM^ g tuAiOff 
for M wireleM tolegiwk Utet^.iS 
^provided an ajAtaraitot by trliielh the io- 
duotanoe of a dreidt or Pa SjhMPi iglifillailtil 
or both, taiF 

reapomilve m dimaettiiilt ii 




m mMOAM toWBi t»- Hi ctositi i f pg y i 

wmK/MSm 


BARNES' Fool INmor 
MACHINEI^ 


StmofiPlt 

iHunonaM 


The ufF-to-the-minuie Holder-roiili am 
pnitita and a '‘chock absorber. ” Womb 
knowing about Sgild for ctreuibr) ' 

#/ / ’"asaaar^ 

i 

() ^ wnni—wiHriBuita. la osutesitEt y 

SPECIAL MANUFACTURING 


CLOCK MOVEMENtS 
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l%ht and Illumination 

The proUem of iuht and iOumination is now in a 
traniilion stage, ine modem electric light is much 
more brilliant dum anything that our fathers w«e 
accustomed to. It has accordingly become an im- 
portant matter to know what u me best mediod of 
generming mid distributing light. 

In the Scientific Americu Supplement n coBection of papen will be fowd 
vriuch is the last word on this new science of iHuminatina engueering, 
u it is cafisd. The folowing are some of the more importani papen: 

E«i, niba o( Ik ■^samas.it'iss'iisr” 


•tasa wstsJEiScsni: 

***■—• “-**' 


Send fur a copy «f the 
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Here IS a small, high- 
grade, high-speed. 
Reflecting Camera 
that will make 
the kind of 
pictures you 
have always 
wanted. 


j 


The Auto Graflex Junior 

a 1/4 X 3 1/4 

Whk I. as laaa (B.aL. l«iMTsNwBsrtMkwCMktSsri«n) 166.00 
WHO t. as tees lUtu faSiS jUnUgsw) 53J0 

With this camera you can make snap shots on 
dark or cloudy days, or even indoors. On bright 
days, when the sun is shining, you can make ex- 
posures as short as 1-1000 of a second, if you wish. 
And there » ^ uncertainty. When you look in 
the focusing hood you see the image right side up. 
the size it will appear in the finished picture, up ^ 
the instant of exposure. There is neither focusing 
scale nor finder. 

Our 6i-puge illustratud catalog shows the way 
to better pictures. May we send you a copy ? 

FOLMER dc SCHWING DIVISION 

EASTMAN KODAK CO. 

ROCHESTER. N. Y. 
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Quality is to Apparatus 
What Character is to a Man 


■f 


It is the element in the man or the apparatus that meets 
the emergencies as unfailingly as it performs the routine of 
daily duties. 

Quality is the fundamental of Delco manufacturing practice. 

Quality that means not simply good enough to stand up 
under demonstration or factory tests, but that provides ample 
reserve in every part for the unexpected emergency. ; 

Power enough to meet unusual conditions — strength 
enough to stand up under abnormal strain. 

And with quality of this type it foflows as a perfectly natural result that 
grinding demands of everyday service are met with ease and certainty that ate a 
source of constant gratification to the owner of a £)elco*equipt car. 

And it is this superquality — this extra margin of safety that has given to the 
Delco System its pre-eminence in the starting, lighting and ignition field. 

Quality such as this is basic — it can be attained only as the result of ap 
ideal that must p>ermeate the entire factory organisation. 

It is built in quality— it cannot be purchased or priced in dollars and cents— 
it represents the integrity of every man in the organization. 

And it is the kind of quality that cannot be built upon a price basis — price 
has t|Jways been secondary in the production of Delco apparatus. 

That is why the Delco System has appealed most strongly to manufacturers 
of high quality cars— manufacturers who demand first of all efficiency, and who 
are willing to waive the price situation in order to obtain it 

Delco equipment is built to be put into a car and forgotten. To go along day 
after day, month after month, cranking the car unfailingly under all sorts of 
weather and operating conditions; fiimishing ample curront for lights, and pro- ^ 
viding an ignition that is instantly responsive to the demattd# of the motor, with- 
out a care or thought on the part of the owner as to the wieiigt^niarn hack of it alt , 

The Delco System was the pioneer in the electric cranking )field. 

Three years ago the hrst electrically cranked car t^peared. , Jt 'waa, 
a Delco equipt 

Delco quality was built into it, and it revnlutiordamt an inddeiry. 

Today 130,000 automobile owners are (hiving Deleo^equipt cars.' 

The Dayton Engineeroif LaboMatwaCetaqpmf 
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limplu, ontl Mereltinpli/, the tcorld'e proprcil tcien- 
Hfte knoKledtM! and induatriot aohievoment. 


A Perpetnal Electric Current 

I T la true of aoniA dlBcovprlpn— not of nil— that after 
they are brouKht to IlKtit they aeeui almost self- 
evident. What muHt hutipen If an electric current Is 
Marled, aay by Induction, in a cloned circuit havlntt a 
raninhingly small reslntande? The enerjty In not dissi- 
pated as heat, since the heat produced In proiKirtlonal 
to the rtHilstaiwe, In ihls cane aero. There Is no other 
abvhras way in which cnerit.v would lie dlssliiated, and 
the only concliinlon left oiien to us aeetnn to lie that the 
current would continue indeflnltel) 

That this li.Msithetical I'ane should actually have been 
realised must tie n surtirlne even to anyone who may, 
at some time or other, hove gone throufth (he arauraent 
jrtven above Tot this Is what luis happened I'rof 
KammerlliiKh Chines, the Hutch physicist, famous for 
his researches on low temperatures, has sliown that sev- 
eral metals, when crsiled to a definite teraiK>rature, low. 
hut still ulHive the absolute aero, cease to have any 
mensurable roslnfauce, and that a currenl started In a 
lead coll liy Induction contlnuen Indctlnltely so lonu an 
the coll Is kept cooled with boiling helium Such a coll 
iKduives like a rierinniieiil muffuet, deflecting a magnet 
needle brought Into Us uelghlsirlimid. I f the coll Is eon- 
iiecleil np to a galvanometer there Is an Instantaneous 
deflection, and the current dies out in the circuit, which 
now Includes a resistance. 

in I’rof. Kamracrllngh (iniies's cxiierlnient a lend coll 
was used, which at room temiieraturc had a resistance 
of T.'lfl ohms in liquid helium the reslslunct' fell to 
less than n tweuty-bllllonth of this, and the current 
was over one half nmiiere. At 0 degrees absuliite there 
is a somewhat abrupt fall In the leslstanee of the lend, 
to practlcnlly zero. For each of several metals tested 
there Is such a jsilnt. In the ease of mercury It Is 4 2 
degrees, for tin It Is .S 8 degrees absolute. 

It had been the hoiie of phjslelsts that very low tem- 
jieralnres would furnish us a means of Tiroduelug very 
IKiwerfiil magnet le fields, by the use of conductors 
cooled to very b’W resistance, mid carrying large cur- 
rents. Hut In this they have met with some dlsapiKilnt- 
nieiil It has las'ii found that when the cooled eon- 
doctor Is placetl In a strong magnetic field. Us resist- 
ance once more rises to a finite value 

I’rof, Kaninierllngh tirmes's discovery Is. at any rate 
from the point of view of pure science, one of the most 
remarkable events In the progress of science during 
an epoch nboniidlng with Important developments 
Whether II will have any direct practical application 
It la liniMisstble to foresee at iiresent, hot Indirectly, 
through the Increase tn our understanding of matter 
and elect rlcltj wlilch Is bound to follow from Ihls dis- 
covery, there can lie no doubt that many Imitortant 
material advantages will be gained 

Wilkes Land Up to Date 

W ltlTlNO In the Sroilinh (Jcopraphival Uaga- 
gtnf for June, JPI2, Hr W. S, Bruce, the 
well-known Hcotch exiilorer and geograiiher, 
Miimmarized the principal achievement of the Mawsou 
Antarctic expedition by saying that It “has jiroved, over 
a distance of more or less 1,200 miles, the exist- 
ence of Wilkes Taind, which has been dlsputeil during 
the past aeventy-two yearn, and has set up stations at 
the west, and almost at the east end of It." 

lu this statement Hr. Bru()e used the name “Wilkes* 
Land" 111 its generally accepted aeflae, as designating 
it 






the whole eoaat of the AatneOc eootiMBf Ifilni iMh ,, 
tweeo Victoria Land on die aeat «n4 KbIbW ; 

Land on the went, or any from Urngltlide h6 to 
tilde iflO east, The name la ao delhied In' Uppin^'h 
Uaaetteer. In Me.Ycra’ KoiireftMtloBtol.iexihoB, knd ^ 
HCura« of other reference books of Intematlanal ataikp 
Ing. It has alao been used In tWa aenee on many Brit- 
ish charta, dating back at laaat to ISM Uoreotor, Mttd 
wbat is more to the point, no rival name has ever beUi 
propOMMl for this coast as a whole, unless we except 
the lumui ’‘Antarctic Contlneiit,” which Wllkea hluia^ 
Inscribed on the map of thla region, but preaniaably 
without iDtMidtng to imply that the "continent" was 
limited to the const nlgtated by bis exiiedltlon. 

The twoprlety of gtriiig Wilkes's name to this land 
need nut lie discussed here, and much less is It neces- 
wiry to review the long-protracted disputes regarding 
the merits of Wilkes's discoveries, beyond saying that 
(he Mawsou expedition bus certainly yielded much more 
accurate knowledge of the coast-line In question than 
was available a few ytnra ago. The eeaentlal fact Is 
tliat the name has been widely used for more than half 
a century, and cartographers who did not like It bhve 
never seen fit to replace It with another. 

The only exception to the last statement that boa 
come to our notice Is a map published In yaturo of 
March tith, 1014, in which the name “'Wilkes laind" Is, 
indeed, printed In Us proper place, but In type which 
may be most fittingly described as “evanescent," while 
In large, Imld letters the new name “King George V 
Ijand" Is spread over the same region. 

Turning, now, to Kature of July 2Dd, 1014, we find 
the first comprehensive published account of the Maw- 
son expedition that has come from Mawson himself, in 
the form of an extract from a paper read by the ex- 
plorer before the Iloynl Geographical Society. The 
palter (viutatiis the following statement : “The new land 
east of tho Mert* Glacier we have received his Maj- 
esty's gracious permission to name King George V 
Ijtnd." From the context It appears that the Merlx 
Glacier, discovered by Mawson, lies somewhere about 
longitude IfltI aast; hence we find that Mawson had no 
Idea of giving the name “King George V Land" to the 
whole coast explored by the two sections of Ms expe~ 
(llllon, but merely to a comparatively small ares l.vlng 
Just west of Victoria Laud. The chart of March Stb, 
nlHive mentioned, was. therefore, misleading In convey- 
ing the Impression that the explorer Imd renamed a 
region that was named long before be was born; and 
the name "Wilkes I^and,” as aiiplled to the whole coast, 
stilt remaln.s without a competitor. 

We regret, however, to leum that Bir Douglas has 
taken another method of removing this imme from Its 
time-honored place on the map — a method that was 
either ingenious or ingenuous, we cannot be sure which, 
(bough we strongly suspect the former. In describing 
Havis's westward voyage In tbe “Anrom” after leaving 
Mawsou and the main party at Commonwealth Bay, he 
mentions that the vessel sailed over the charted posi- 
tion of land east of Wilkes's Cape Carr, finding no trace 
of land. lie iirooeeds: '‘A few hours afterward, still 
steaming sooth, new land was sighted to the sooth— Icy 
slorwa rising from tbe sea similar to those of Adelle 
Land, but of greater elevation. To this discovery we 
gave tbe name of Wilke* I4ibd, to commemorate the 
name of u navigator whose daring was never In ques- 
tion, though his Judgment as to the actiiaUty of terra 
ftrmo was untrustworthy," 

111 other words, Wllkiw Land, by the grace of Maw- 
sou, Is a minor patch of coast of the same owlet of mag- 
nitude with Adelle I,and, Glalrle Land, Bahrlua I^and, 
null tbe numerous other “lands" which, collectively, 
constitute the Wilkes Land of yoref What next? 

The Down>trodd«i InveAtar 

I N last week's Issue of tbe SctxiTTlnc AubUcab We 
referred to the autographic kodak invented by Mr. 

H. J. GaUman— a camera attachment which makes 
It possible to write a caption or signature on a photo- 
graphic film Immediately after a tileture is taksn. 
Writers of novels who love to picture the weary and 
lioiH'less struggles of the inventive genius with graste 
lug monofwUsts, who look upon a moneyed manufac- 
turer as a fat spider craftily waiting In the center of 
his web to dart upon a foolishly adventurous fly of an 
Inventor, will learn with disappointment that Mr. Oats- 
man— still so young that one would Imagine him to 
have fallen a ready prey to the wile* of oapltallsts-^ 
has received f.100,000 from tbe Eastman Company for 
his comparatively simple invmitimi. 

rt la bad enough to have “romance" shattered In this 
way. Bat what shall be said of tbe company that pgya 
this sum of money to make the Inventor IndependeAL 
(o leave him free from all cgresi ao that be can devote 
himself wfaole-mtndedly to hie InvebtlonsT "t would , 
have taken 810.000 for my work and would lUso 
Jumped Rt 8SO;000," the ktventot Is reported tu hgiNf , 
said. But there was jw baggHug, Eftflry pesalbli; m* 
1>eiMf which bad beau Ineui^ VftiB deBbeMluly lalMfkv 
Into acconnt. Vim «t all, ttael» ,VM the Mluu 
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to make 4»tiniian mdepandboL 
Wbenener wb khiUl hear ftie glory 
Invented the tftloultoiia monkigy, w»«>» W 
to be bnded by * tew aympOtb^le fed., j,; 

the story of Gaisman atul hts autegraptite 

A N»tk>iiia SeimiQkiiik^ Swvk* 4A 


!B Agricultural Appropriation B|» «|Bp«dNdc 


T June 80th, 1014, grantti to the 

tbe authority that It has longaottgftt 
Investtgutlons lu seiiuuOlogy. Tfaus the Unttud 
falls In at the tall of the proOeaston of countrJe* to 
wbtoh the study and reoordtog of etribO««|to hg?# 
been recognised to be as much Incuaibent hpod « > 1 ^ 
eminent aa the recording and study of truhthgli, 
two fields of uotlvlty, while not closely relstod to torii 
other In a sclentlJlc sense, are anahwooa *# toWW to- 
speets, and the oommoa custom of Intrwttog Mto- 
mologtcal work to a meteoroloplcal bureau !#• 4 meas- 
ure of convenience. Tho Weather Bureau ptogmugg' 
about two btmdred regulSr atattons, wril dUtrihutod 
over tbe oouhtry, and manned by paid ohoewetu whq 
give all their time to the Bureau’s work; also eeveiUt 
hundred special stations at which tbe obserwira rwelve 
a small compensation for performing specified duttgal 
and finally about forty-five hundred aoKUlled ”ccM)tier- 
atlve" atattons, with unpaid ubseevera. Ttoa Sntoau 
Is, therefore, Ideally oltuated, as compared WUh other 
scientific bureaus of the Guveriiment. for toattgurotitlg 
a system at Instrumental and nou-lnstrumeDtal obaer* 
vattons of earthquakes throughout the country Wtthout 
materUlly Increasing Its present operating expeosas. 
Several yeora ago tbe American Assoolatton tor the 
Advancement of Sclenee passed a rcaolutton uvgtog on 
Congress the plan at Installing ssimnogEapha at a tew 
of tbe more Important Weather Burean stations. Later 
a bin was Introduced Into Congress to eatahttoh a 
bureau of srismotogy under the Smlthsoalan {nstttn- 
tlon. Neither of these ptona secured oongrssatonal sane- 
tlon. Finally, In 1012, a dedskm of tbe OomptreUer 
of the Treasury debarred the Weather Bureau from 
carrying on the work In selsmolagy which It had tinder- 
taken on a modest scale without watting tor specific 
authority from Oongreas, and since that time the Bu- 
reau’s unique seismograph. Installed at Ita Washington 
otfice, has remained Idle; 1, «„ Its valuable records 
have been locked up in the Bureau's archlveu, Instead 
of being communicated to the world. Fortunately 
this anomalous situation la now at on end. 

It is understood that tbe Bureau has not funds tor 
Immediately undertaking Instrumental observations of 
earthquakes on an extensive scale, but this will come 
In time. Meanwhile It is proposed to Inaugurate st 
ouce a system of non-lbstnimentat observations, so 
that tbe obvious foatures of sensible earthquakes will 
be reconled and promptly reported to headquarters. 
Thus It will be iiosslble to locate tbe sections of tbe 
United States where seismic motion on exlsttltg tenlt 
line* Is taking place with some frequency and regular- 
ity; a matter of great Importance in connection with 
certain kinds of engineering works, especially those 
relating to great water supply projects or similar under- 
takings whore it Is necessary to provide against poa- 
sIMe Injury from earthquske movements. Perimps the 
day 1* not ter distant when the United States will 
IwBsesB a selsmologiiul organization ixunparable to that 
Of tbe little empire of Japan, which Includes more than 
fifteen hundred observing stations, at least seventy of 
wbieb are equipped with modem recording apparatus. 

The eelsraologloal work of the Weather Bureau has 
been placed under the supervision of Prof. W. J. Buin- 
phreye. The present chief of the Bureau, Prof. O. F. 
Marvin, is a selsmologtst of wide reputation. 

Hw Vartarioiia of Daytitht fat Giwenkmitot oud 
Mndred phenomena have been Investigated to « very 
thorough Wbner by Prof. G. B. 8Ume of Amhemt 
Mass. Tbe rtwasuremeuts of light Intensity stere made 
with a term of ebemtoal photometer, and line, fftotoCoiw. 
applteablo to the study of pfaotolytle idmfitotoito to 
plants. Prof. Btone found that morulUg ijght woo, 
on on average, 10 per cent more intense than attenmoh 
light. This difference varies with the aeusou, to eome 
mootha reaching 80 per cent. Henee, other thtuge *f” 
tog equal, a crop will show a greater devrisMiUtot cm 
an eoto than a west Mposure, The itohMrato^fMtol 
pfopertlee at different kinds of toase vft|T 
Thus rite toes of light from giase oe eomigred srito 
etfhileor ltoiiC ranges all the why ftotki Jg to 88 1^ 
eg veto: <in|e prgctloe of totodng the jtonto «; ' 
evuritoe toto dt Agfat of ebouf 11 jtor eegt. 

totouemm «s toe M' 

.tototodes ■vtototo to 
'•toitg ftoto/' itohtoiitoi'#. totoi' itm<f 
gjtototo ' 
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'mm ^ ttm *i-fe man of oon. 
tk'iiotifiMl^ (W'UW M • irlntNw 
’^«MSoa„ Wwl trtr iitfBtoortrtofb^ punxMM. it 
tbe lMii«iit of the 

itt~ * eo totM ia» 4 ^ Van PfuBRen 

4 tHtli eapMUMMifts i& hi* bkhoratory «( Vientta 
^ tt veritUBOB iwhkti the hunan skin 
'mpMh^hhrrmt. Ka '.0]»«Mta8 by paetdiur the ourraat 
the body 

a^ttotmt by a a^tlTe galvaotMoeter. Hi* ro- 
Wupoh tbe f^thw m the state of the oervou* 
tO^lm eteotifo tasistuiQe of the skin, »ad he elaims 
emitamant of any kind lowers the proteotbg 
«l the skin to * marked extent. 

’ywn a wr o Allay.- 7 A new alloy (or use in maldnir 
el|W|bt» raristanee ha* boen lately put on the nuwket in 
i^eiMUWyf and i* said to be of mat use in ease the 
toiistaaoe wfae* or atrip* need to be worked at a hi^h 
jhafit; ler iA» new iMloy of ohronliim and nickel can be 
iuh ht even a bright r^ heat without mtttring damage, 
and e^ heating doe* not make the metal brittle upon 
htog tUh. hpeeifio gravity of the altoy 1* 8.25, and it 
hat a «pM^ resis^oe per meter length and equare 
PAlUtilietcir flection of I.ID ohm*. It ban support a tem- 
petotime of l.lio deg. cient. on oonstavt run. The melt* 
ii^ point is 1,40(1 deg. Cant. 

4 iNUttonal Gonnalttae far Telegraphle Raaearch.-^A 
eoWndttee appointed by the Poattnaeter Oeoeral of Great 
B4toib meentty recommended that a national oommittoe 
. for tolegmpbie raaenroh be eetabdshed to promote the 


pf|tf(^ of telegraphy and telephony by tbeoretieal in- 
vt^igi^ion and exponent. It wa* atiP reoommended 
tfaht a ttational raaeareh laboratory be eatablished with 
a apaeial aoientiflo ataif. It waa pointed out that both 
In 0ermany and in the United State* a more liberal pro- 
vision i* i^e for reaearoh and experimental work in 
SrhnlaM telegraphy. In thi* eodhtry, the Navy, the 
Ammf Signal Corps and the Bnreau pf Standards oo- 
operato In •noh woric, while in Germitoy the work is 
aanied out by the Post Ottee. 


lOaetflc Vehlsle Day.— In order to give the public 
some idea of the extent to which eleotrie vehides are 
twed H has been proposed that some day, preferably a 
holiday, be appointed a* an alectdo veliiole day when, 
in the various eenters throughout the country, there 
shall be a parade of deotrioally equipped vehicles, and 
prisea oAu^ for the best decorated commercial and 
pkmtm vehiole. The suggestioa comes from Robert 
hitontgomery, manager of the louiaville Gaa A Electric 
C^yany. It is interesting to note that in England, at 
the reoenJb Municipal Etootrioai (invention held in 
Bii^ngham, tbera was a parade of eleetricd vehicle* 
whi^ proved a daeidad •uoceai, and focused the atten- 
tion of the public on the oonvenienoc of this newer type 
at motor vcbioles. 


Plfmary Bnttery PaieiH. — A reoent French patent 
relates to a primary battery of the LedanohC type, in 
whieh the positive ehratrode uses a mixture of dioxide 
of manganeae and graphite, but the new method replaoos 
the gtaphhe by lamp-blaek obtained from the decom- 
position of aeetylssie. When acted upon by an elootrin 
spark diaoharge, gaseous aoetyleue decomposes to hydro- 
gen and onrbim, thu* giving a ohemioidly pure carbon, 
its demdty is only 0.9 while that of graphite is 2.17 to 
2.20, In thte way It is posdbte to increase the proporttou 
of dtoxide Of mangangsa and obtain a more regular work- 
ing of the cell than wito natural graphite whoso oomimei- 
tloh is variable. The finely divided state of the acetylene 
carbon also gives a more intimate mixture with the 
dioxide, and henoe a better result. Another patent re- 
latsa to a method of working batteries of the above type 
ao a« to use oonsideraMe ourrent from them and at the 
■nme tbtie not min the battery down. The inventor 
ttonta the usual dloxid* and graphite mixture by adding 
to ft an raid* of ineronry, iH<^erabty red mercuric oxide, 
and in sueh oaae (the output of the cell may be increased 
several times aod the battery ean thus give heavier 
enitont* Unto he^, ludding up the voltage at the same 
iime. He still fartjllfW shrengthens the battery^ by using 
IpalkfaEpe idMtoo^ tmtit « oaoitjo soda or‘pot«h, 
;ii>na*tprad BlsvtfleiW^An ipteitoting method of pre- 
ivuntlng the la#impia|i. ipt <*( sdmjtrio Oumnt has been 
/ddhMl.t9w Ttfe pnotioe of tnaking 

toftp'/iw .MIpent to bo used in electno 
^piMW, lnati«g',to|id''«d«#tg.4ov^ is beooming more 
titotodiilary tonstant poten- 

->'to dMienI the use of lighting 

lOd Mly ^ power sod heating 
d ad^cste the uaO of .special 
tot l|' Idhieot to extreme 
‘ ig faiterviti*, 
0 uae lamps, 
a ourrent is 
vhmgeisahnost 
doh of power or 
«wl the rightful 
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A Kan Optical Phenemeaoa waa observed by O. Isely 
at the Ofaeervatolre du Jorat, Bwiteerland, on Maroh 12th, 
just after sunrise, wbmi the sun was seen to be accom- 
panied by two monk suns, one above and one below it, 
each at a distance of about 2 degrees from the luminary. 
This phenomenon is explained by Pern ter as a form of 
mirage. The olassimd example of its nccurrouce in that 
described and drawn by Hevolius. in 16S2. (The drawing 
is reproduced in the Scikntific American Siipi i.ement 
of November 16th, 1912, p. 309.) 

Miners' Lnnga. — It is welt known that those engaged 
in occupations in whieh much silioious dust is produced 
(e. g., potters, certain miners, etc.), suffer from a form 
of lung disease. Dr. McCrae has analyzed the lungs 
of such oases occurring in the Witwatorsrnnd mines in 
South Africa, and has pubhshed his results in the Houth 
African Institute for Medical Research. Ho finds that 
from 2.8 to 9.6 grammes of silicon may tie present, com- 
pared with OJW) gramme in a normal lung. Micro- 
seupical examination of the siluuous particles showed 
thorn to be angular, and the majority had a very small 
diameter. 

The Corrosion of Atumintum. — Recent, researohes prove 
that alumimum is subiect to two kinds of corrosion* one 
of these resulting from a uniform attack all over the 
surface, while the other is localized in snales and 8]>nt.K. 
It is to be noted that the sooond case is generally pro- 
duced upon metal which is mechanically worked by draw- 
ing or rolling. .Vs in the case of iron, it seems that the 
metal must bo exposed to air and dampness at the same 
time, for one alone will not produce it. Carbonic, acid 
is a leading element in the corrosion. Worked ahumiuuni 
Boalw off in the direction in which the mechanical atttion 
has been carried out. 

Henri Poinearh. — Prof. Mittag-Leffler hae taken the 
initiative in starting an intematinnal subsoription fiir the 
strikhig of a medal bearing the effigy of Henri Poiucar^, 
the famous French mathemalicisui, lately deceased. 
Gaston Darboux in order to iierpetuato the memory of 
the great mathematician, has proposed the foundation 
of a prize to be awarded by the Aoadfimie des Soienoes 
to young mathematicians. A oommittee has been con- 
stituted which counts among its members the chief 
notabilities of SoHmoc, Letters and Politics. Subscrip- 
tions are received by Paul Appell, Etienne Lainy and 
Gaston Darboux. The trowmrer is M. Ernest Iwbon, 
4 his. rue des Eoolos, Paris. 

A New Method of Setting a Mercury Surface to a 
rc<|ulred height, os, for example, in setting a moroiirial 
liarometer with adjustable oisteru, is dcsorilied by M. H. 
Stillman, in a publication of the Dtireau of Standards. 
The ordinary method of snltiug a barometer is to screw 
up the mstem until the ivory imint representing zero of 
the soale makes a visible dimple in the surface of the 
mercury. The improved method consists in plauing a 
parallel-ruled soale back of the pointer, so that its image 
will appear refleotwi on the surface of the mercury. The 
Slightest contaot of the pointer with this surface will 
dause the lines of the itnagti to hwmtno distorttid, and 
thus a very dolioato adjustment of the instrument is 
possible. 

MkrobM in Humid Air.— According to the researches 
of Messrs. Trillat and Fouassier. published by the 
Aoaddmie des Sciences, microties suspendetl in the air 
act as oontors of condonsatiou, when the air is humid. 
The authors give evidence of the existi'iioe of inicrobiaii 
drops in the atmosphere and they have studied their 
properties. One very interestingtresull is that the sudden 
cooling of the atmoepbere has the effect of transporting 
the microbes and localizing them m deterrotnaUi regions 
The cool surfaces attract them from a distance almost 
instantaneously, the smaller being transported farther. 
These new ideas throw light upon the genesis of certain 
epidemics, and may be useful in planning the distribution 
of inhabit^ places. 

OestrcylBg Lccuste in Turkestan. — A ronuu-kably suc- 
cessful campaign has recently been conducted by tho 
Kussiau government against loousts in Turkestan, where 
formerly the inhabitants, for religiouM roasons, did hardly 
anything to ebeex the ravages of these insects. Turkestan 
suppNw almost half the cotton used in Russian mills, 
and raises other valuable crops. As recently os 1901, 
locusts caused an annual loss of over f2,000,iXX) in this 
region, and only primitive methods of dealing with them 
were in vogue. The loss has now boon reduced to prac- 
tically nothing. The methods employed by the Russians 
inOlude; (1) preparation in summer and autumn of fore- 
cast maps, showing the position, urea and density of the 
egg centers of each district; (2) treatment of tho infested 
arena with Psehr grem, or, batter, moiassed sodium ar- 
aentte* wn soon aa the Isrv® appear; (8) scorching by 
knapsadk naoliiasa of larvm in ^aoes not acoesaiblo to 
spraym, davoid of vegetation, or far from water-ootuses 
of sndiflteilhtetoaoity to keep the aprayers going; (4) cap- 
turn ot lgrvw in pits or ditches. Rreeffing of parnsitos on 
a laig* stiti^ (or uae in deslroying locusts has not yet 
been atfee^ipteii to Turkestan, though experiments in this 
dtotetkto *r« In progress. 
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Aftronomy 

Diurnal Variatlona In Lntitade.~From observations 
mode at Pino Torinese, by Boooardi, following the 
method of Htruve, which was applied by utilizing four 
stars which noulil be obtained even m the day time, it 
appears that there are diurnal variations in latitude. 
The maxima and minima follow the movements of tho 
moon, which seems to demunslrato its action. 

The Proposed Reconstrnetlon of the Mont Blanc Ob* 
eervatory.— The obiwrvatory which oomipicH the summit 
of Mont Blanc and whieh wan eoustruoted by Janssen 
is now entirely buried under iwi, and it is desired to re- 
build it. To this end, the Mont Blanc Observatory 
Society hold a recent meeting at the Paris Institute, in 
order to oonsider tho question. A report was read by 
M. Vallot, chief of tho enterprise, and a commission was 
appointed for tho purfxwo consisting of tho three astron- 
omers, Itamv, Puiseux and Htofanick, also M. Vallot, the 
ominoiit astronoiiier, and Dr. Bayoux, a physiologist well 
known for his numerous resonndios motle upon Mont 
Blanc. These scientists propose to make an osoension 
to the summit of the mountain during tlus summer, in 
order to determine tho oonditions of ro-instalUng the 
oliservatory. Milo. Janssen, who is the daughter of the 
deceased scientist and who is eontmuing her father's 
work, was iiresent on this occasion, and also Prince 
Roland Bonaparte and many eminent scientists. 

Radial VelacKiiui of One Hundred Stars with Measured 
Parallaxes. — Messrs. W. S. Adams and Arnold Kohl- 
schlitUir contribute a pa|ier to the AMrophysical Journal 
relative to tho radial velocity deteniiiuations during the 
post thr««> years of stars fainter than magnitude on 
the visual scale for which observations of parallax are 
available. The photograilhs were secured with the fiO- 
luch refle<'tor m conjnnetion with the f'assegrain spectro- 
graph adapted for use with one prism, but for stars from 
'•.5 to O.-l magnitude a camera lens of 102 eentimeters 
fcK*a) length was iisud, while for stars fainter than 6.') 
a lens of 46 cenlimoters focal length was employed. 
Briefly summarizing some of tho conclusions donvwi 
from this excellent piece of research work, the first, to 
be mentioned is thu enormous radial velocities of a few 
of the stars observed. Thus two indicatisl velocities of 
— 325 and --242 kilometers, tbi> first of these lieing tho 
highest riMiorded radial velocity among any of the stars 
Four other stars exouoded 100 kilometers, and several 
between 75 and 1(X> kilonieUirs. A notable fat‘t is the 
great preponderance of large negative over large positive 
velocities, no less than 75 per cent of tho large veirmities 
Isiing negative. 

The Light of Stars. — The March number of Lt Radmm 
eontaiiiH n jiaper by Dr. A. H. Pfund, of Johns Hopkins 
University, in which he describes some preliminary tests 
he lias made of a new apparatus for measuring the light 
of a star The work was done at the Allegheny Ob- 
servatory. tho Keeler 3()-incli reflector being used. In 
the fiwus of the telescopis either of two small blackened 
disks which furmisl the junction of a tbermo-circmt 
could bo placed. The wires used for the thermo-element 
were alloys of bismuth and tin, and of antimony and 
bismuth, respeolively. They were enclosed in an evacu- 
ated capsule closed at ono end by a plate of fluorite and 
substituted for the eye-piece of the telescope. The 
thermu-oiirrent was measured by a moviug-coil gal- 
vanometer. Tho sensitivonesH of the arrangement was 
such tliat a candle at a distance of eight miles would give 
a dofloction of one milliinoter. The deflections obtained 
from oelostial ohjetits were: Vega, T..!; Jupiter, 3.0; 
Altair, 2.0 inillimoters. The author hopes, by using a 
more sensitive galvanometer and other materials for his 
thermo-elonients, to increase tho sensitiveness consider- 
ably, aud m this way to opfm up a new ilekl of astro- 
physical rosoarch. 

The World's Large Telescopes.— In a recent number 
of the Ohnri’olory, Mr. H. P. Hollis gives a very in- 
torusting list of large refraotors and reflectors, cither 
under construction or already set up m observatories. 
The largest working objective is that of the Yerkes Ob- 
servatory in Wisconsin, U. H A. Of the refractors under 
construction, the following may be mentioned a 3‘2-inoh 
for the Nioolaioff Observatory, Russia; a 26-ineh for the 
Union Oliservatory, Johannesburg; thnsi 24-inch for the 
following observatories: Argentine National Observatory, 
(Cordoba, Chili National Observatory, Santiago, and the 
Detroit Observatory, Mich., U H. A., and a 20-inch for 
the (’habot Observatory, Oakland, Cal. The Karl of 
Rom's 72-inoh reflector holds tho field for the largest 
reflector (metallic speculum), while Dr Common's 60- 
inoh (silver on glass), now at the Harvard Observatory, 
U. 8. A., comes sooond. Of the reflectors under eon- 
atruction, two giants are in band, namely, one of UK) 
toeboB for the Mount Wilson Solar Ohscrvalory, and one 
ot 72 inches for the Dominion Observatory, Canada 
Othcra under construction orvi a 4()-ineh for the Hnneis 
Observatory, Crimea, and two of 30 inches, one for t he 
Helwan Observatory, Egypt, and tho other for Mr. 
D'Estorre’s Observatory, Surrey, England. It i» interest- 
ing to note that the number of instruments in each list 
is about the same, namely, 38 refraotors aud 40 reflectors. 
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The watercycle race which waa held on the Lae d’Enphien, near Parla, on 


June 14th, 1914. 



The $chwelta«r bydropied fr«m iIm tear, it waa driven hy an air propeller. The Loola npj^ii^a. vrhfoll %4M tfep erimitr In it* frfm 

4 ‘ ■>' ' ‘ • ' . ' 






Vtf. 1. — Sen focal plate for aecertainlng mo- 
mentary dlreetioB of tranalatlon. 
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Steering Air Craft 
at Sea 

Some of t!ie Difficulties of a 
Transatlantic Fiijrht 

By the Staff Corres|K>ndeiit of the Seien 
tific American at flaminondsport 

Pbotugraphn of Luiut. Porle's InutruiiicntK by 
F. J. Weyomn. 
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Fig. 2. — Velocity board for determining the 
momentary apeed of the craft. 


T hu general art of pllatlng air craft, Imnyant and 
Untmoyant, Invtylvea manifold tanks requiring ma- 
nlpalaftre akill, experience, and technical knowledge. 

pilot) or bla aid or crew, most keep the ernft in 
otractoral and running adjuatment ; must maintain her 
potae and eveanem of travel; moat choose Uie most 
favorable air stream and altitude; must avoid perllouH 
or Impoastble conditions ; must navigate geoffraphleally, 
that la, determine the geographical poaltldli, and direct 
the coarse. 

The geagrapbleal navigation of air craft without n 
mai»~the aubject of the present Inquiry— Is of eepedal 
Interest now, because <if the approaching transatlantic 
flight. As applied to (M>ean flyjlug It presents thret* 
questions; how Uf stet*r when only the sea is visible; 
when only the flrwamcut Is visible; when neither is 
vbribie. We may omit the case In which both sea and 
sky are clear, as this Is but a combination of the flrst 


To be more siwclflc we ahall assume that the pilot 
is seated beside u quallfled aviator. In a closed flying- 
boat with suitable windows, and provided with iinvl- 
gatlng Instruments of his own choosing. Re will want 
instruments for determining bis boat’s orientation, In- 
cllnatlou, altitude, sjioed through air, momentary direc- 
tion and speed over the water, hourly position (m the 
glotm, and hance the hourly course and speed, besides 
angttlary Instruments, such as a clock, hydrographic 
chart, weather Instrumenta, astronomical and trigo- 
nometric tables, etc. 


Determining the Direction of the Course. 

The flylng-lsiat’s orientation referred to the earth's 
magnetic meridian, and thence, by chart or table, 
referred to the earth’s meiidlaii, can be deter- 
mined by tbe ordinary mariner's compass. This can 
Ijo read either by looking down nimn Us level face, or 
by looking horleontally Into an Inclined mirror or a 
prism. As the ladse sod motion of tbe boat can usually 
be kept quite steady tbe magnetic comtiass can be reail 
truly to one half a degree. A specially light gyroscotiic 
comimss also may lie used to indicate the true north 
Independently of the earth’s magnetism. 

Measviring the Dip of a Machine. 

The dip and tilt of the aeroplane can he measured 
with an Inclinometer, A spirit level serves very well, 
eii>eclatly for the more even conditions of the air at 
sea. When the billows or swolls liicream-, the poise 
cannot, near the ocean Surface, be maintained even, 
and hence can not be so aocnrately determined. An 
Increase of altitude glvesi an evener imlse, and will 
naturally be taken when the wlinl blows approslrostely 
with the vessel. In fair conditions the Inclination (»n. 
with such a spirit level, be maintained and measurcil 
truly to a fraction of one degree, at least for a brief 
latrlod of tlvStt. A short damped ilendulum with a long 
ppluter is also accuiute, bnt less simple In struoture. 
Attitude Zndiotors. 

The altitude of fllfltat« when very small, can bi> 
measured with a plomb-Itne or.«n optical range flndcr ; 
wWtt great, with a barometer or' barograph. When 
the aea la very salooth the plumMlne measurement 
UUiy lie made accurately to WUhln less than u yard 
la hue hundred feet ; when qplte rmigb the height can- 
not tMD measured amnifately ^ any known method. Tlie 
may be satiafactoi^y determined with an 
kUeroM barometer tf the oea levcd pressure be. first 
flmMhead, and If the barometw readliiipi bo not vitiated 
W me rum «t air paet the twrometer case. Means 


, ihia edurce.* ; ^ • 

ll>Btemtilfi^ %««d or the Croft. 

‘1^ speed of ^Imat thnwgh the air can be meas- 
i '>mWKMsasnmnmt'«lf' Flessars la s SIuvibk 
J iald, Jker. 


nted with anemometers of various tyiies, as the screw, 
the revolving enp Instrument, the wiiul-tulie, the pr««- 
Bure plate, and numerous other kinds. AU, however, 
must be placed and use<l with some skill. It is im- 
portant that they measure the speed of the uiidlstiirl>e<l 
(ilr at some distance from the bull, iiniess. bv sms-ial 
calibration, errors one to ns-ai modiflcatmii of the gen- 



Freparing to teat the side floats. 



Fore part of "America’s" cabin, showing com- 
pass. etc. 

At left end «t shelf I* a har inaKiiet to c«rre, t devlAtlou 
of needle doc to Iron and atei-l In nIrUoat Thetr coni- 
psaa wu brought from RnglanO by Capt Oaborue, 
n.N Note the hinged ecllulold eabtii window* aimve the 
Inetrument. 



Stnhoaeapa auggeated for fiwftng the apee4 of 
aoa'a tautgo aenma a ground glaag, to serve in 
OOtlinatiHf (he oversea apeed of ths alrhoat. 


cral air sihhmI enn be obvintcil if the Klinft of the 
screw or cup nnemonieter hiivt- Its outpi cud well 
sway from the hull, and before tlic wings iinil pro- 
t)ellers, while its Inner end connwts with ii rotation 
cminter, or common “speed Indtcntor,” or ii very Kttod 
tsehometcr, the numitcr of turns iht tninnie can be 
read truly to one [ter t*ent, and the Ni«s*d of the iiudls- 
tiirlMsl iilr flow jwst the craft enn be lui'asurt'd with 
like precision. It Is well to enllbrnte such Instruments, 
In IheIr working jtusttlons. by actual flight through 
air for u known dlstaiu*e, or h.v comparison with sland- 
nifdtelng Instrmneiits. Tbe wlml-tul)o min he either n 
Venturi air tiilte enllbrstert by trial, or a coaxiul wind- 
lube. The latter Is sometlines, though erroneously, 
culliMl n IMtot tula*. It isaislsts of an Inner lube isilnt- 
ing Its ujs>u end Into the wdnd, an laitcr coiixial tube 
having u series of side holes around It. well haek 
from tbe imlnt, and u iuanomct<>r and connts-ling, hose 
for measuring the difference of pressui'e In the two 
tubes From this pressure dlffereias* the air siieed 
h cah'iilated In terms of the air densltv, which must 
he known or found, say from the ohservisi temtiernture, 
barometric pressure and humidlt,t. if the density la* 
neglected, an error of several per <-ent in the siiewl may 
he made; In fact, an error of nbiait <Mie i>er i*ont for 
each 5 deg Fahr. change of temiierature, and each 
thre»‘ tenths of nn Inch change of the lairometrle height. 

The pressure plate anemianetcr recidves the luipttct of 
the air, and by the forc-o of this duly IndicatMl or re- 
cordtsl, shows the air spml In terms of the density. All 
such Impact Instruments, or "pressure anemometers," 
nftei collecting the air pressure, re<iulre that It be 
measurt'd, then that the sjieed he defermlnetl from the 
densily, either by calculation or by use of tnbhw. For 
ms'uratn use they are not ready liistnuneiits ; for ready 
use they are less accurate than the “\eUs'lty anemom- 
eters," such 08 tbe screw or the rotating curis, etc 
These, after calibration, require only that their angular 
velocity bo taken, either with an Instantaneous tach- 
ometer or with a speedometer and stop watch. 

An aerial log line, consisting of a toy balUnm and 
thread unwinding fiom a risd may be useil, sallor- 
wlse, to measure the s|ieed of the flying-boat, or to 
lallbrnte other anemometers. A C’rocco anemometer 
also could he used to standardize others more coii- 
\enlcut for pruftlcnl navigation 
How the Direction of Translation is Ascertained. 

Tlie momentary geographical dlnvtloM of translation 
i>f the craft over the ocean surface, regarded as sta- 
tionary, may 1 m‘ determined by noticing the apparent 
line of transit of wavelets or flrmting objects {last the 
boat, or across the Held of an optical Instrument there- 
in. such tts a camera or telescope. Such passing objects 
will appear to describe streaks or stvljies along the 
focal plane, especially If the focal length of the objec- 
tive and the height above the water be so chosen ns 
to cause the Images to cross the o|itlonl Held quickly. 
If the objects have hut slight spetsl across course, sjiy 
one i)er cent of the boat’s speed on her course, the re- 
sulting deviation of the striites mnv la* neglected. By 
sunlight the distinct objects on the <s'ean surface, more 
especially white caps, are usually nnmerons; t»j night 
luminous objects may Ih> projected on to thi* water, 
profernhly ahead of the aeroitlane. and along Its true 
course. Wfoxlen halls cmited with potassium will flash 
on striking the water. Htslluni-tallod arrows oi Hnm- 
infl torches, cast quickly uism the weim face imd rt*- 
msltilng bright for a few seconds, innv be UHe<l Pi 
sight back to, and thus Indicate the course ns compared 
with a compass needle. Dnder favorable conditions, 
the direction may thus he doteriulned to about one 
degree. Whatever the vlsibl«' object, If Its Image cross 
the plate quickly, say In one tenth of a second, It will 
appear ns a stripe or streak all across, and may Iss 
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(ietennluiHl In dlmfUon by comiwrlson with an sdjnat- 
uhlf line or liutw of ntference; If It itow) slowly Its 
I’ONitUui oD onterliix nnd leavtnf the held msy bo 
iiiitutxl. thus ffitiiig tbo direction approxlmstiely. 

Pmctlcslly a leno may he inserted In the bottom of 
the hull and brlua the sea’s Imatse to focus on a level 
Kronud elass or celluloid plale above It, or on a vertical 
(>i oblique plate If an Mdlque mirror be lusertod be- 
tween the lens and the Image plate. Beference linos 
iind a graduated are on the plate may serve to moae- 
ure the direction of travel referred to the boat’a axis 
or tlte iietHlle of a oomiMiKH. Q'he comiNiSH needle can 
be niounte*] Just under the focal plate. If this be level, 
or redected u|>on It If oblhjue or vertical. 

Fur example, In Fig. 1 the Iona L may bring the sea 
face to focus on the frosted plate A, preferably turn- 
able lu Its plane and circularly graduated, while the 
compass needle Is snpiiorted Just beneath on a traiis- 
(streut plate. Again, the light from the same lens may 
iw reflectwl by a mirror to focua on a vertli?al plate, 
Willie another lens may bring a comiMust ueeille to focus 
on the sami- vertical plate, by reflection from a traus- 
parent mirror placed before the other one. 

The Speed at Any Given Moment. 

The momentary speed of the flying-boat over the wa- 
ter may Ik> iletermtned In many ways If her altitude 
!«> unknown, or disregarded, her speed over the water, 
and Incidentally the wind sfieed, may lie found as shown 
In Fig. 'J. The sliced V of the boat through air and 
her IticlIiiHlIon a to her over-s»>a course are read : then 
she Is turiiiMl Into the wind Hue, or so that wavelets 
seem to move fore and aft. and the angle /3 of her 
turn Is iioteil on the compass. From these thriH' oliser- 
vatious a triangle is determined giving the over-water 
Miieed of the boat, ami lncldeiitall> the true wind sih>(s 1 
To slmiillfy the pris*ess, trntisiMirent millimeter scales 
pivoted at the ends of F In the dlagniin can lie set 
at the unghst aff, and read at their crnsslrig to give. In 
terms of I', the over-water aimed of wind and boat. 
Thus If V be lOt) rallllinetcrs, and 40 Im reail on tbc 
wind scale at the croNsing, the wind H(ieed Is 40 imr 
tent of the boat’s observed siiecd tlirongli air The 
scales can W reinl truly to less than one tier cent: 
the siieed V Ui one tier cent, more or less, the angles 

0 p, to about one ilegret'. Hence the over-sea a elocltles 
of boat and wind can lie detcrnilned to a (‘orrespoiidlng 
degree of accuracy The graduated disk iinil pivoted 
Hcales constitute In fact a niechaulcal device for solv- 
ing any case of plane triangles, without the old of 
trigonometry. 

If the boat's altitude be known, her over-water aimed 
may be found from the simed of the oi'ean’s image 
moving across the Held In an optical Instruinetit, say a 
camera or tcdoscoiie, or the sea focal plate Just di*- 
scribed, which, with the keel lens. Is the etiulvaleiit of 
a camera. If this plate be lai-ge, and Ihe altitude of 
flight be considerable, the iierlod of transit of th(> Image 
of a well-defined sea oh,ba‘t can tie taken with a stojv- 
watch truly to ouc or two iier cent. On a horlaontal 
Image plate the Image siietHl is constant If the over- 
sea sisH'd be constant. Hem-e the spee<I of travel of 
the Image, niultlplle<1 by the ratio of the distances 
respectively fnau lens to sea and from lens to plate, 
gives the boat's over sea speed This ratio may be 
made some easy multiplier, say IflO, by suitably adjust- 
ing those two lens distaiicea. If the angular dlspla<-e- 
mont through 4fi degrees be taken wlih a rotating tele- 
scope or camera, and timed with a stop-watch, Ihe 
over-sea velcK-lty equals the lioal’s altitude divided by 
the observed time 

If, however, ttie sea's Image crosses the plate or field 
of view t<Hi quickly. Its sjsmd cannot be found by a 
stop-watch In this case two optical methods are avail- 
able to Hull Ihe over-sea sis-ed of the boat; either halt- 
ing till- Image, or diverting its course. To halt the 
luniKc-, It may be viewed either through a stroboscope 

01 In u mirror rotating backward or In a like rotating 
telescoiM*. to divert the Image, the said rotation may 
occur iicniendlcularl,v to the iwth of the Image, so that 
Its lalcnil His'fsl ma.v be pro)i(titloiml to Its direct sis‘pd, 
thus milking tlic Image travel at an angle to Its natural 
course acrosN the plate I’hc srss-d of telewoiK* rota- 
tion. or half tbc sis-ed of niltror rotation, that causes 
ettlier biilting of the iiniigc or diversion through 4.1 
degriH-H, has only to lie muitiplled by the altitude of 
the iKiut to glie the ovei-sea sis^eci. 

If the <KS-un face be loo thickly foggisl, the foregoing 
metIuKis are unavailable lo determine the over-water 
Sliced of either the IsMit or the wind In this case, 
by flying moderately lov\. ii light log line can be dropiied 
Into the sea and paid out while trailing due fore and 
aft of the boat temporarily turned Into the wind line.* 
Thus observations of the log line and compass give 
ttie fiiatf’s over-sea vehKdty In the line of the wind. 
From this and the observed spissl through air, the 
navigator, by using the velocity hoard, shown In Fig. 2, 

• If the over-water course lie ubiisuc to the wind tine, 
the log line tends to trail fore and aft, due to the sir rush 
past the iioat ' A ttne wire tratliog from a low flylag-lioBt, 
with giMd water drag, tends to Indleata the true course over 
water even when flying oUlgaely lilt the wind. 
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can Immediately tuna the boat to >»r dMlnd coauf^ 
and read off hbr ov<«s«ea etieed along Ufla cotunn, 
though It be to fog or dariuma. Aleo from the tlWi 
Inga of a preaanre anemogiatA, which abowfl 

greater pulaatlona of gpeed In the wind line than nflWU 
traveling acrosa wind, and prcporttoaafely greater pul- 
aatloiia as the wind IncreaaM), It ta Claimed that (he 
speed and direction tif the wind can be Judged even 
in the dark. But this claim la mentioned more for 
Its novelty Uuin for ita validity. 

Findbif the Hourly Speed and Couree. 

The hourly speetl and couree can be found by aatro- 
iioralcal means familiar to the marine navigator. The 
pilot can, with his watch and sextant, read respectively 
the time of day and the altitude of two heavenly bodies, 
say the pole star and another one, ami from these data, 
by aid of his astronomical tables, he can determine hla 
gcngriiphtc iiosltlon, 1, e., bis latitude and longitude. 
The change of position from hour to hour determines 
his course and hourly sjieed. 

in practice several devices are available for finding 
the altitude or the aenlth distance of a heavenly body. 
If the sea be dear the sextant’a telescope, held IntAy 
in hand, la ixdnted straight at the horiaon, while the 
angular distance of the heavenly body la measured with 
tbc sextant Index. Ordinary swaying of the craft Will 
not thwart this. In case the flight be moderately hUdt, 
a correction can be made for the consequent depreaalon 
of the horizon ; if very high, the horizon blurs or dla- 
appears. With a clear horizon, an exiiert navigator 
can. It 1 h claimed, thus locate his iwslUon on the globe 
truly to one mile or one minute of arc. 

Another device Is to use an artificial horizon. As- 
tronomers measure tbc angle lietweeii the star and Its 
Image reflected from the surfui-e of still mercury, and 
divide by two to get the true altitude. This method 
Is available on land at any elevation and without clear- 
ness of horizon. To apply it In an air craft the mercury 
would hare to be supiMited rni as to remain level and 
smooth. In lieu of mercury a rigid plane reflector kept 
horizontal may tm used, say a polished plate floating 
on a liquid, or supitorted on gimbals. Also a pollahed 
plate fixed to the aeroplane frame and kept level fur 
the moment by the aviator, who can nsually choose a 
lavorable atmosphere several times a day, and hold 
bis craft level to within less than ime degree by means 
of the controls aial inclinometers.' If the Image of 
the star sway to and fro a degnw or so during this 
levoltug of the cruft, the navigator can take the mean 
pvwltlon, os Is done In scores of lutwratory Instruments. 
<1 renter accuracy, however. Is claimed for the sextant 
and plumb-line. Ity this comhluatlon e.xperienced sea- 
men claim to Ik' able to locate their ivosltion truly to 
three miles, or three minutes of ate. 

A third device Is to focus the sky on a graduated 
chart kept horizontal and having Ita center vertically 
under the lens, fixed say In the lo|> of the cabin. Dur- 
ing the moment that the aviator bolds the craft level, 
the zenith star or isdut of the sky can be focused on 
the center of the chart, and the other stars will have 
their Images at distances from the chart center or 
zenith Image, which are measurable on the chart Itself 
by suitable graduations. The chart can be either plane 
or spherical, say concave upward like a dlah, and the 
graduations for zenith distance can be made according- 
ly. If the center of the plane or concave chart be called 
the iMiIe, tines radiating from it mark the longitude 
referred to It; circles almut the polo spacre off the lati- 
tude. The iKMitiuns of any two stars on this chart, 
preferably at some distance from the aenith, enable the 
jiavlgator, by use of bis watch and tables, to determine 
his true geographical position. The sea Image plate 
already described. If suitably enlargisl, may serve for 
the plane sky chart here considered, provided the sky 
lens be eliosen of the right focal length. To obviate 
the need of bolding the aeroplane level, tl»e chart and 
lens can be rigidly mountevl on a frame supported so 
as to molutatu tlielr proimr isdse automatically, or 
steadied by the otsu-rver with spirit levels. Instead of 
remllng the star’s iMwltlon on the chart It may be re- 
eordevl on a sensitive photographic plate or film grad- 
uutcvl by photography or otherwise. The altitude of 
the s\in and moon can be taken Uwtautaneonsly. llte 
star’s record may require a large lens and conalderable 
exposure; but there la little objection to a long expos- 
ure If the craft be kept from turning, or if the shutter 
be closed during undue osctllatloua, provided allow- 
ance bo made for the drift of the Image due to tfaa 
earth's rotation. Thus, during a minute's exposure the 
star and Its Image travel one quarter of a degree due 
to the earth’s rotation, and about 1/flfl of a degree due 
to the boat’B over-sea speed, if this he one statute mfle 
per minute. The Images of several bright stars Oku 
also be marked on the diart with a penril, so that their 
zenith distance can be read at lelaure. If, tor exantote, 
the focal length df the sky lens be 57 Inches or 
meters, the degree measured on a concave chart 1« o»e 
Inch or ond centimeter; so that It the chart be )Wld 
*• It Is stUI as spea quMtioa os to tsnr nearly dead Wvsi 
an eeropUae «za be beM for a brief Omt, eay half a 4Uteata) 
to smooth air. 
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Is graduated to single deignMM aii4 nmji' p Ipd to 
about one qturtor of a degree, or 15 tteiltifp 
Bnch a check on the drifting of air craft at ilea WohMt 
lb the present state of the art, lie tery satUta%lTt nA . 
evedaUy In fog and darkness, itotortfllnatl^ of 
poeltton by wirelesa. as practised In Oeniiiany, oC p 
report from paaalag ships, may be dteregarited here. 

'Dnaldod observation of the wavee enoMaa an ex- 
perienced navigator to judge the speed ahd obtuila Of 
the wind to a degree of accuracy not deApleed hy sail- 
ors. The well-known Beaiitort scale of wind speeds kt 
baaed on this principle. It la a primitive Way of esti- 
mating the wind velocity, but may, when the wind is 
light, enable the air navigator to steer wlthont gieady 
Increased length of course. A good aallof c4n, by to 
apectlon of the waves, judge the dlrecdon of the Wind 
truly to within ten degrccH. and ite speed truly to 80 
Iter cent. With equal or greater aoouraoy dte skilled 
aviator can judge his over-sea dlreetton »nd speed by 
mere Inspection of the {msKlng water near, at hand, 

The effect of errors lu ateerlng may be Jtttnlinllted by 
timely correction. If In sailing from A tor M oua really 
follows the course A C, making a amall angle With the 
true ctmrse, say 0 to 10 degrees, no serious increase 
of course ensues, provided the departure be correctetl 
well before B la approached. The hypotonuse of a 


plane triangle Is half of one per cMit longer thnn the 
base, If the angle between them Is fi dufutog: 
t>er cent longer tf the angle he 10 degrees. The ttoln 
objection to such errors of direction Is the miwtng of 
the port, or t>luce aimed at, rather than the lengthen- 
ing of the course. But If the geographical iwaltton can 
be determined truly, the navigator can always cor- 
rect his defects of steering, and flagUy arrive 
near hit goal. One degree error on a great ctrole 
Is a linear error of 60 nautical mtles, oy about 
00 land miles. Hence, tf the navigator Is sail- 
ing tor a large consplcaous coast, he nesd ubt miss 
It because of an error even so greet as one degree in 
taking the etars, nor very materially lengthen his 
course by an error of 5 to 10 degrees In steering, more 
especially If he has merely to reach the coast and not 
any specified imlnt thereon. 


As we have seen, the erntrs in direction when steer- 
ing with the compass, aided by instruments tor estima- 
tion of wind velocity, can, under fair condlttona, he 
kept well under D or 10 degrees. HuigMwie, however, that 
the wind he judged by the eye alone; say the turned 
truly to 80 i>er cent, the direction truly to 10 per cent : 
what then is the likely range of error In steering by 
comisiss an air craft having a uataral speed of 80 
miles an hour? As u particular caae, sapposC a wind 
of 20 miles an hour blow mpiarely acroea her desired 
course. The pilot, misjudging the wind speed by SO 
per cent, will think It 6 miles faster or slower than 
It really Is. "When he has imluted hla coUrite to the 
best of his ability he will be advancing toward bis goal 
at 00 miles an hour and drifting sldewlae fl mllea an 
hour. The error In steering lx thus an angle whose 
Ungent la one tenth or an angle of 6% degrees, The 
lengthening of ctourse due to this error la about one 
half of one {ter cent, and the drift off couree about 80 
miles In a voyage of 000 miles. If the whole direct 
course be 1,200 miles, ami no correction for drift be 
made during the first half of the voyage, this half is 
lengthened out by the error to the extent of about hrif 
a per cent of 800 miles, or about three mtlee. 

From the foregoing discussion at tlie aarigatlpg de- 
vices and of the consequences of error In steerittg. It 
aweare that no grave evil la to be expected from atoair- 
log over any length of sea miurse tenalnattag eh a 
liberal coast Hue, say of 2 degrees, or 180 mtotkal 


miles, mxivlded that a powerful and hmg ..simtahted 
storm, be not encountered. For example, in the pro- 
poeed flight of Lieut. Porte and Ur. Ballet frtnki Ifgw- 
toundland to tlie Azores, an hahltnal error df a 
point, or 5% degrees, corrected by the Ato 
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€liati^ In Hw '^AoMrlea’s” Bottom 

Hr |EW SUi ComnpoiiHiMit at Hanmowlaport 

Mr. Ovrtlaa, by uae of the ptaninx Bna 
TV davlaed by Mwoolf and Dr. Zahm, and described 
in the SkmMiwio AatnicaK of July IStb, had made the 
^AMerto*” leap tiedOy out of the water at less than 
, 21) mllM an hopr, be middenly halted that promlslnff 

wi^M' ^ experiments. He did not, aa orlffinally 
planned, preeeed to nmke the anflea of the planlus fins 
adlnatabla, so as to reculata at will the amoant of lift; 
hut, yUldlng to the unonoe ot Uent Porte, be reverted 
to the peptoona, M as to secure greater dotation and 
poaatbly a stancher eomrtrnction. The lieutenant was 
poiMve timt large Oat floats, lashed to either side the 
“^merhm’s” Imll, must eneblo her to plene and rise 
promptly from the water with the desired S,000 pounds 
total weight. From the data so obtained, the hull could 
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In the flrat trial of the sea sled bottom the olrboat 
rOae quickly to the water aurfuce and planed neatly, 
with ita load of three men, Mr. Curtiss, Lieut. Porte, 
and Mr. Hallet When skimming on her heel, or step, 
she showed a tendency to nose forward and scoop 
water, a tendency not difficult to correct The men 
returned smiling, and with evident confidence In the 
future of this type of planing board. 

Phoflphoimcent Air Craft 

N tOHT flying Is now Indulged In so systems tically 
by military officers that the European governments 
have cast almut for some means of guiding airmen As 
might be expected, the Oermans were the first to attack 
the problem and to offer a practical solution Many of 
the more Imiiortant military flying grounds of the Uer- 
raan Empire are now provided with aerial lighthouses 
— beacons which are analogous In function to the lights 
which guide the mariner when he nears laud Each 
Oerman beacon has Its ebaraclerlstic flash, so that the 
airman may know a particular lighthouse hy its flush 
The vision which Kipling presented In his “Night Msll” 
— a vision of a planet studded with queer structures 
which send out Intermittent flashes or sweep the sky 
with long, flnger-liko searchlights— is In a measure real- 
ized only ten years after aviation became a reality 
The German system of employing lighthouses and 
searchlights, efficient though it Is, is undeniably exiiori- 
slve It Involves the construction of suitable towers, 
the Installation of lighting apimrutus, and the mnliite- 
nauce of a staff of lighthouse keet>ers. In a most in- 
tereetlng lecture which was recently delivered l»eforc 
the Aeronautical Hociety of New York, Mr William .1 
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used. HUice many of the coal tar d.veH hH^<• u marked 
fluorescent effect, It Is |K>sstble to obtain a range of 
«)lor which is indeed very wide. 

The results are not always, and. In fact, not gen- 
erally like the colors either of the fluorescent material 
or of the phosphorescent substance which Is mixed with 
It, and which forms the main basis of the luminesdent 
when excited Hence the art which Mr. Hummer has 
discovered, resembles In Its practical application more 
the art of china painting, in which the artist uses 
j-olors of most Incongruous amiearanoe, which are en- 
tirely changed by the process of firing. 

Of all the results which Mr. Hammer obtained, per- 
haps his white ptios[ihoreseent paint (s most remark- 
able. Hero we have a glow which Is all but free from 
ibe usual greenish blue that Is so churactertstlc of pbos- 
plioresceuce and that Is usiiall.v so weirdly unpleasant. 
This phosphorescent iialiit is obtained by eombiulug a 
mixture of phosplioreseeiil zinc and calcium sulphides 
with alcohol, or with a trace of tincture of stramunlum 
or urantn lu ulcobol and making a paint with oil 

The imssibtllties of Mr Hammer's discovery are 
wider than may at flrsl l»e imagined. Not only may 
aeroplaues and airships la* painted eiillrely or striped 
lu parts Mth luminous paint of various polors, hut 
hangars, tents, and buildings may b<* coated In a dls- 
tluctlvo way Moreover, the paint may bo applied not 
only to the structures of an aerodrome, but to l)uildlngs 
aloug the route ls*tween two points Indetal, there 
would bo no difficulty In mapping a very clear track 
for an aviator, between two cities — a track which It 
would not Is* hard to follow If the aviator Is low 
enough 



lieut. Porte and Mr. Hallet la the “Ameriea'a” bow. 


. Here the plsnlaa flas may be seen 
qttsatiy. side floats attached to tho 
did not give the desired result 



Sea-sled bottom under the "America,” to make her skim the water with full load. 

The lower In, at eoriicrM wen < urveil upward to preveat HcnoplDg wster when the boat 
<ll|,|«ed or met a billow The tru,k Ruppurlcd the cruft Ruftly till she was lauiiebcd la uuilt- 
etent depth of water 


be rauodeled quickly to a compact, efficient form, and 
oeut without further delay to Newfoundland. 

Accordingly the pontoons of the lutngley machine, 
which meaaure each lU feet long by 3 feet wide by IP 
iitches deep, were laabed to either side the how. flush 
with the bottom. But, though they hud enabled the 
"Amorlca" to carry her largest load previimsly. when 
under the middle of the lower plane, they now gave 
much leaa lift, owing perbapa to the disturbed state of 
the water about the Itow. They were at once replaced 
by larger pontooni, each ‘measuring 13 feet long by 8 
feet wide by 16 inebea deep, laahed firmly to cither side 
the bow and nearly flush with Ita outer bottom edge, 
boinx a trifle higher. The craft, so equipped, failed to 
rlae with two meg at first ; then, after careful adjust- 
ment and trial, she pMhed well over the water, but 
would not Hft bo welt aa ahe had prevtously done with 
the BmaUe^^TAQglcjr fleiata under the middle of the 
Wer Mane- The bM pontooua beside the bow were 
then diaearded aa faaing iMdriier efficlhni nor promising 

In tha meantime Mr. .Onrtlsik with little faith In the 
hffl pontooua, waa atodylfle anf plghning now varieties 
aVplamtoff boarfia. Tlut pmt pranUdug of these was an 
Ittwirtod V bottom Axed tsMar th® boat of the “Ame- 
ftoa,’' 'add raenaintog about Is ftwt tore and aft by 7% 


Mat Wtvtoen ita fitoMtol htotom «d«ea. The sides 
i|C thia toaerted T-Aottom arera nteop under the prow, 
tNkt praetIcaBy AMdaohtoi hhfito' the atep at the rear, 
tite atoangemattt 'ht toe PtahbM Wftoce la known as 
toe aaa Med. and Vs toe pMirtt ot gatberlDg the bow 
n^va mtfiamaath iH into rtdNt «>» the aarne, while 
tototrinc Itttie toltoC oA at toe aMto. When properly 
fltohi; to fltgMet tenda to damp 
' "■mmitm ra the seausied 

''' '' ^'WeoinMllI^ 'toe rif . toe “Amertea" 
'Then the 
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Hammer expressed the opinion that |ihosphor«*se«*nt 
iwlnt might bo used with great advantage tor the same 
purpose. 

Now ordinary ph<ispliorew*ent |wliiis,cousisllug chiefly 
of calcium sulphide contaliM*d In varltius vehicles, such 
as linseed oil, are not well adapted tor the purpose. 
They give a ghastly greenish blue. There must be some 
means of varying the color of the luminous istiut which 
Is employed-- a means which It has remuiued for Mr. 
Hammer to discover. 

To lie sure, it is possible to number muebineM or to 
apply even the ordtnary calcium sulphide luminous 
paint In characteristic patterns. But a machine thus 
adorned would have to approach very closely Indeetl be- 
fore It could bo recognized. What Is obviously wanted 
Is a method of making phosphorus paint In different 
colors. 

Before we can explain how Mr. Hammer hss suc- 
ceeded lu attaining this result, wo must clearly kwp 
In mind tho distinction between phosphorescence and 
fluorescence. A phosphorescent sulietance la one which 
CDOtlnues to glow lu the dark after It has been stimu- 
lated by sunlight or electric light; a fluorescent niate- 
rlol, such for example as nwrclii blue, resixtnds to 
stimulation only so long as It U within the Influence of 
excitation, and liecomes InacUve as soon as the source 
of exCltatUm Is removed. 

Hr. Hammer has found that by combining phosphor- 
escent material with fluorescent liquids of various 
kinds, he caq obtain a large variety of luminous palnta 
The fluorescent material can be dissolved In alcohol or 
aramoMa ahd then tboroughly mixed In the phewphor- 
eaoent material* toat each particle of the calcium 
Hulphtfia to eogted and Impregnated with the fluorescent 
material. When the resultant mixture is stimulated by 
the mercury arc or other means, 11 glows with a most 
brUUant color, fiepeadlng upon the fluorescent material 


The pructu-al appIlCHtlons of the discovery are, of 
course, far wider The theatrical effects which cun Is* 
obtained are at once obvious. The jailiit may Ik* ap- 
pllwl to drajierles or to solid objects — lmle<*d to any siir- 
fai'C. Mori*ovor. i)ictur(*M may even la* painted with 
these luminous paints— pictures which under excitation 
would iKissess an Intensity most remarkable. 

Did Prof. S. P. Lansrlej Invent the First 
Practical Flyinif Machine? 

By C. Dienstbaeh 

T here seems to lie gwd reason for deternilnlng 
the real merits of Prof. 8 1’ Langley’s Ill-fated 
man-eurrylug aeroplane of ltk>3 from the vlewp<ilnl of 
the most recent jirogress In flying machines, because the 
r«s*nt criticism by Mr. (Jrlffith Br«*wer, In the face of 
the demonstrallou at HamiuoDdsport, shows glaringly 
how the siilK'onscloiis effis't of ancient press derision 
Is still liable to Impair the memory of a great pioneer. 

The only difficulty exiierleuced at Hammondsport was 
In the machine’s ability to lift the weight and over- 
come tho air resistance of the pontoons and tholr fram- 
ing, added for starting from the water The power of 
the motor eonstrueted by Mr Manly has l>een estah 
Ilshed by tests of the same Irreproachable selentltlc 
accuracy Otat distinguished the mvrhanlcal part of 
Langley’s work from previous experiments with fl.ving 
machines to Ite exactly 54 l>rake-liorse-iK>wer— far In 
excess of the famous so-called 50 horsi* power (iiulnui 
motor, which still easily lifts two men Langlev's pro 
pellers were tested etiually well. As the total area of 
the wings was far more ample than in uKHleru mu 
chines, a rather low carrying efficiency Is obtalnevl, 
which can Ik? attributed only to Langley’s plan of de- 
pending for longitudinal stability partly on wtngs In tan- 
dem. Of these wings, the rear imlr ore delitferutely dls 
(COnefligstf on pat* ei.) 
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An Alpine Museum 
By Dr. Alfred Gradenwita 

T he Alpliip Mnspum fimiMlwl ul Muiilcli 
by till* Genuiiii-AuHtrluii Al|)liu> Sf>cl- 
efy, la Uileiidwl to llliiHtriitt' tlio rolatlone 
of man to the maiiiitiiln world iit varioua 
llmea and In vurititm foruih, In fhn struc- 
ture of uiountuliiN Hud KhicIcrM, and In 
their florti and fauna I'bc tcclintcal and 
labelleotual rcMourwH of niountiiin travel 
and mountain clluihini! on* to Im* recorded 
HiHl preserved for future times In their 
hlaUirlcnl develupnicnt, us far us the re- 
mnltiM of the inihI will iM^rnilt 
The ninseuiu Is houstsl In one of I he 
inuat luwutiful parts of Munich on an 
Island of the river Isiir. clos<> to Mnxlmll- 
lunstrasse, nnd tlie new home of the (Jer- 
uian Museum, In tin attructivo rm-oco cas- 
tle which, hy Its luteriml appointments, 
would not s«H<m to he cKiH>clall} suitable 
for muwmni imristses. This drawback Is, 
however, more than outuelKhtsl h> the 
fact that the bultdinp Is surrounded h.v an 
extensive ttarden which is not only udaiit- 
ed for mlncriiloKicHl nnd botanical pur- 
(Kises, and for the Installation of an oiten- 
alr niuseiim, but ubicli affords ample 
H|iuce for an eventual extension of the 
museum and Its central ltbrnr>. 

Oil enteriiiK the Kurden, seventeen Ivoul- 
ilers of ulsml -hi by (10 centimeters re- 
mind the visitor of the mountain world. 
It Is Intended Ki'aduall.V to represent by 
about UK) bhs'h.s of this kind nil the more 
Imiwrtant rock formations of the Alps, 
with their clmracters and iN-cullaiJties, 
thus brlliKliiK them home to lay people 
much more forcibly than by the small 
samples neiierall.v coutoined In miuevnl 
collections. A siiecial jiolnl Is made of 
cbooHlnK siieolmeiis us characteristic as 
IHMslblv', which, ut the some time, will 
even show other phenomena of aeoloiricnl 



ExUUt af Alpim anakea and battarflles. 



One of the pictitres decoratina the walla. The crater of Cotopaxi, Eeuadw. 


Intereet such as decay, the effect of moun- 
tain pressure, Assure healing, petrifac- 
tions, etc. The Mumiilea so far Installed 
Illustrate the main types of rock of the 
Hcblslose cover on the north side of the 
Central Alps, siieclmcns of the most varied 
crystalline ns-ks which, though Mug lit 
great iwrt of a sedimentary origin, have 
been so transformed by subsequent proc- 
esses (volcanic phenomena and tho«> due 
to mtmntaln iiressiire) that thelf geologi- 
cal age In the abseuco of iietrlfactltfus 
cannot l>e readily recognleevL 

On entering the vestibule, wo are met 
by two llfe-slxe statues created by the 
sculptor, B. Qeljp'r, a “Mountain Climber*' 
and a "Navlgntur/' which like frleiHlIy 
demons guard the entrance to the large 
ball. The vestibule is further decorated 
with four oil paintings of Alpine scenery. 

The center of the large hall Is occupied 
by a Jungfrau relief made by X. Itnfhld 
of Iturlch on a scale of 1 In 2,B00, which, 
apart, from the Glocdcuer relief, la the only 
one of similar dimensions. The remark- 
able ficrfectlon of the relief from a tech- 
nical point, of view, the beauty and artistic 
effects of Its renderings of mountains and 
glaciers, cannot be adequately depicted In 
words. An idea can, however, be formed 
of the laborious work of many years re- 
quired to iicrfect this relief vvheu consid- 
ering that It comprises as many ns 000,000 
minute wire brushes plastered Into the 
background, which Imitate the woods and 
wonderfully enhance the plastic effects of 
the whole. 

In the department of Alpine Mining, 
some instonces are given of the useful 
minerals found In the A1 )m and exploited 
la mines. Showing ns they do, side by 
side with ores, samples of mineral ad- 
mixtures, these collections at the same 
time have a real si-icntlBc Interest 
(Cotu'lwfcd on pat$ fa.) 
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Relief model of the Jungfrau. 
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Crossing ‘‘Greenland’s Icy Mountains” 

The Three Recent Expeditions Across the Cireat Ice-Cap 

By Charles Fitzhujcrh Taluian 

tUuitrsted With Photo((riiphB Taken During the Danlnh Expedition Under Cjipt. Koch 


T tlK teal topographr ot the world's largest Island 
ill an sternal mj'atory. A narrow fringe at land 
aloOK the coast lies baro la the brief snmmer. while 
on the edopcB of the lee plateau, bat not far inland, a 
tew laulatad peaks (nunafairs) Jut up through the ice 
and form Uttle oases in the froaeu desert, giving a 
foothold to a scanty flora and fauna. Aside from these 
insffUldoant patches of real terra /Irma, the whole 
vast land lies burled beneath a dreary waste of snow- 
covered Ice, dllllcult of access on account of the deeply 
mvassed glHeiers by which it Is bordered, hut not 
especially dlfllcuit to traverse, as Arctic wllderuesses 
go, when «i<se it has been fairly entered. Add to these 
teaiures an Intensity of cold rivaling that of the cele- 
brated “oold pole" of northern Liberia ; violent blis- 
sards blowing down tbe slupem toward the coast ; and 
in the interior, where the weather Is nonually calm, 
the rarefied atmosphere of great altitudes (ranging up 
to neorly 10,000 feet above sea-level) causing explor- 
ers to suffer all the distressing symptoms of mountuln 
Sickness. Such are “Greenland's Icy mountalnH." 

The first extensive Journeys over the tiilaiiil iw 
were made by NordenskJSld and Jensen, Iff the 'TO’s 
and 'SO's of the last century, and Anally in 1888 Nan- 
sen accomplished the Arst complete crowing of the 


canton, Jost, and Stolberg, and the crowing of the h-e- 
cap by Drs. de Qoervaiu and Hoessll, and Messrs, Ftck 
and Oaule. The western imrty made numerous meas- 
uremeuts and observations of glaciers. IVo of Its 
members, Jost and Htidberg, spent the winter of 1912-lfl 
at the Danish sclentlAc station on Dlsko Island, when* 
pltot-balksms were sent up at frequent intervals to 
determine the drift of the atmiwphere at various levels , 
one of these halloous reached the remarkable altitude 
of 24.2 miles. Contrary to exim-tatlon, no deAuite clr- 
cuiniwlar “whirl” was found by these observations. 
Dr. de Quervatn's party started fntm the west const 
.Tune 10th, and gained the Inland lee June 20th. With 
thns* sledges and thirty dogs the exploiers ttsik u 
straight course In a southeasterly dlroelioii. Early 
in the journey they had the misfortune to break 
through the thin lee coating of a large lake, but with 
no worse reHiitts than a eold bath. After a march of 
4JJ6 miles they arrived safely at Angrangsallk, on the 
east coast, August Ist. The crest of the Ice was 
reached two thirds of tbe way seross, with an altitude 

Capt. J. I*. Koch. 

.\(tcr u ts-ncll (IrawloK l).v Aebtou Frlls 


of M,200 feet, about 060 feet less than the allliude 
iittuined by Nansen In his crossing farther to the 
south. At each camping place on the journey the cmi- 
toiirs of the surrounding Ice were measured in all 
directions with the thetslollte, so that the total results 
constitute the survey of a zone a score of miles or more 
In diameter, extending across the lce-cHi>. Near th»< 
end of the journey n new inountalu range was dlscov- 
ertsl north of the route, and quite near the east coast. 
The explorers named this region “Switzerland,” and Its 
highest peak (0,000 feet) Moiinl Forel An entertain- 
ing popular aecount of this exiwlltlon has recently been 
published by the leader ( "(juer durehs GrtiiilandelN,” 
Mlincbeu, 1014) while the Nclenllflc results are to upiH>Hr 
ns a volume of the A/rtnoircn dn la Sort/'l/t IJrlvi>lii/uf 
dm Kflcni'in Saliiii'Um. 

Early the same snmmer a Danish explorer, (!apl. 
K<s-h, undertook the formidable tusk of crossing (irccii- 
laiid at Its widest |uirl. His companions were the well- 
known (icrnmii uieteoriilogDt, T>r. Alfred Wegener, of 
the University of Marburg ; a Danish sailor, I.arsun ; 
and an Icelandtc iH'asunt. Vlgtas After making a jirue- 
tlee Journey across dlHn tilt mountainous ciaintry In 
Iceland, the [larty pns issbsl to the northeast coast of 
Oret'iiUind, where thej found the Icc coudllUuts so 
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catviux of tt Klaekr at done nuMie> and part of ttwir 
Mtor«>i« wore overwhelmed hr the falllnit maatNM «X ice. 
So much time wan iii>ent In ecallog the gUtoier that the 
l)lan of wintering In Queen T^iutee Land bad to be 
abandoned : a hniute wae accordingly built on the 
glacier. This waa named "Borg." Here the winter waa 
apout in adentlllc work. 

Adventurea of Capt. Koch and Hia Party. 

On the liOth of April the little party liegan the TOO- 
mile march acroea the Ice to the weat coaat. Hay after 
day farloua bllaaardN bad to be faced. At tlmea tbe 
marcb waa anapeuded In the bope that tbe force of 
the wind would abate, but the explorer* at length 
realhsed that violent wind* blowing down the ice slope 
from the Interior towan! tbe coaat were a normal and 
permanent feature of the cllmote; and this has been 
the cxiwrlence of the other Greenland expeditious. 
Theae wlnda arc analogous In character and origin to 
tbe outblowlng blizzard* of Antarctica, which proved 
fatal to (hipt. Scott, and added ao much to the hard- 
ship* of l>r. Mawsou'e sojonru In Adfillc Land. At tbe 
creirt of the ice-cap Capt. Koch'* party found light, vari- 
able winds, with frequent fog. In descending tbe weat 
Hlope they had the wind at their backs, and, by fitting 
Ball* to their sledge*, were able to make very rapid 
progreHs. The last uuiiatak on tbe east able of tbe 
Ice was passed May 8th, from which time until July 
2nd no land was seen The ponies Muffered with snow- 
blindness and exhauMtlun, and most of them had to be 
killed long before the end of the Journey. The last of 
them was shot Just before i>aHture land was reached 
on tlH* west coaat. after the explorers had actually 
drawn It on a aledge for several days. In tbe hotie of 
saving this good comrade's life. 

The greatest elevation of tlw Ice, about 9,000 feet, 
was found. near<>r the wost than the east coast, which 
was the reverse of dc Quervaln’s extterleiice. The ex- 
plorers su/Tered from sunburn by day and intense cold 
by night (minimum 21 deg below aero, Fahr., In 
mid-summer) 

On July 2ud the monotony of tbe Journey over snow 
and ice was relieved by the sight of a nuuatak, and 
37 miles beyond this point the western edge of the loe 
was reached on July 4th. Shortly afterward the party 
succeeded In looatiiig a small depot of provisions which 
had been laid f<ir them two years previously. On reach- 
ing tbe Ico-free llttoinl they ba<l still to travel for 
11 days, part of this time being si»ent In crossing the 
Lakse (Salmon) tlord and river In u boat Improvised 
from their sledges and sleeping-bags. Thu little settle- 
ment of Proven was reai'bed July IDth, and the Jour- 
ney was over. 

What the Koch Expedition Accomplished. 

The scientific results of this ex(iedltion, a brief ac- 
imunt of which has been published by Hr. Wegener lu 
the ZeiUchrift di'.r actelltohaft fUr Ktdkunde tu Ber- 
lin, and which are to be presented in f<Ul In tbe Danish 
publication Ucddelelser om Ordnland, are undoubtedly 
among the most Interesting ever achieved In a polar 
expedition. Only a few details <'hu be mentioned here. 

At winter quarters measurements of the temperature 
Ifi the Interior of the glacier to a depth of 79 feet were 
made by means of a shaft and boro-hole beneath the 
dwelllug-bouse. Below the' level at which the seasonal 
tluctuatlon of tcmiierature ceased, a slight but regular 
increase of temi>eniture with depth was found, analp. 
gous tu that nhich occurs In tbe earth. Un tbe inland 
Ice the stratlflcatlon of the snow was observed, as seen 
lu the walls of the idts dug at each camping-place as 
stables for the ponies Bach layer represents a year’s 
snowfall, and thus an ii|)prnxlmate Idea was obtained 
of the precl|ilhitioii of the region over which the ex- 
plorers traveled Hr Wegener s^'cured a great number 
of mleiophotugrnphs of snow and frost erystals, with 
slmultauuuiis observations of temiieruture and humid- 
ity. serving to Indicate (be eundithms under which the 
various forms occur Numerous i>hotograpbB were 
taken of mirage , also of the aurora borealis. Observa- 
tion of sky -isdarlzatlon made with the .Savart poiarl- 

SCOIH' 

An even more remarkable Journey across Greenland 
was uiiide by two Danes. Knud Itasraussen and Peter 
Kreueben, with two Eskimos, who started from a iwliit 
near CajK* York, on the northwest const, April fith, 
1012, and crossed to the uortlicast corner of the Island, 
visiting .« route tbe Icc-frce region of Peary Land. 
This was reported by Peary to be a separate Island, 
and Is still so shown un nearly all charts, hut is now 
known to l>e merely the northernmost ))url of the umln- 
land. After extensive explorations. In the eourse of 
which they dlw-overcd traces of old camie, Indlcatlug 
that the Eskimos had preceded the white man to this 
remote region, tbe explorers retraced their steps, reach- 
ing OaiJO York 8ci>teml>er 15th This Journey was 
unique in that the party carried no regular provisions, 
but lived, Esklmo-fasblou, on the country. Thus unen- 
•■umbered, they were able to march 80 miles a day 
with ease. 

One outstanding result of tbe recent campaign of , 
explorations lu aroenland la that tdfiner ideas regard- 
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lug tiie gtiui:*], eontout at tbe toe-cap baf« bMa 
iditerably tnwiuiad. lustaad of bslgg a mtf<i \ 

aynuMlrloai dooto, with tbe gieateit «l«vatld«-w^fi> ; 
center, tt la mow kuosm to have at least two ' 

snmntts; oM a little north of latitude 68, tbe/.OlW. 
at tatttmle 74. A Journey acnsai ttw Maud iA 
a tMcttHWittb (UnctloB— « more dUBoult uodOrMhtng 
than may <rf tboae described above— would dmbtttda 





At the border of the inJaad tee. 

throw much further ligbt upon the true form of the 
groat Ice plateau under which Oreenland lies forever 
burle<l from tbo eye of man. 

Teaching the Uae of Current Periodkalg in 
Elementary Schooh 

W ILLIAM E. GRAHY, principal of Public School 
64, of tbe Borough of Manhattan, New York dty, 



"Borg,” the winter bouae of the expocBUoa. 

has been trying to secure the co-operation of some 
of our best magazines and weeklies In Inaugurat- 
ing a new and n very necessary eourse lu school 
curriculum. He feels that pupils are not trained 
to read intelllgeutly various types of publications, 
such as newsiaipers and magazines, from which 
In later life they will have to glean tbe bulk of their 
knowledge. According to his plan, the different olaases 
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"A uumgbm tamam ta ^ 
u« tn the uopor cmdao of, o»k 
to tbe street 'ibat pnpha ara got 

gently various typss of : 

pmpe» and magaalnsa from wbkh’ ht 

will have to 'glean a groat part' of ;■/ 

I. Material shall ho stamped 'with 

shall bo aiod and oatahwuod In a apdfMt ' V 

II. On request countersigiied by prihcliial Ig^.aiMdi^. 

ant, teachers of 6A, ^ TA. 7B, 8A« SG iWiy 

borrow such mstwlal for purpose of agtaal iBstfigiBth# 
to their several subjecto. Budh matefial ahali |h so-. 
turned to its Worn on adme day. 

III. Teachera using such material «>» ttMtuMtod. to 
form judgmmts as to its value and to dtsmitlB. toimlto ; 
with tbe principal. 

IV. Oeneral topics and oontrolHnf Mogs 

for ooDstderatlon In connection with said Watoztol Uo 
tbe toltowtog: 

(11 Pupils should he led to amweetoto thai tbC 
rating of such material la a real test of mOPtal ahthtf 
to teaezal and of reading ability in particalari that 
nsany of tbe facts In after life, whether sotto flicts he 
cultural or technical, must be gleaned from such 
soureea. 

(2) Toaoher’a Instruction shall anborditiato smts 
facts to methods of sound thinking- ^0 tb* oxteiit 
that pupils dtoplay Individual taste and Judgment to 
the selection of articles fur dlscuarion, to tbe extent 
that they dlatlugulab the relative traportaaee not only 
of artlcleo, but also of paragraphs and statrasents with- 
in tbe Uffllta of said article, and to tbe extent that Hisy 
can epitomise an article in a seriea of oenclie, we|l-bntt 
aentences, the work will be dlatlnctly educatlontl. 
rather than tile mere employment of a leisure moment, 

(S) The organisation of tlie magastne or periodical 
should be discussed in torma of the (tdtowlng : 

(a) Title, company, coat 

(b) Aim and value in terms of range of toplen 
reputation of contributors, point of view of editorial 
articles, relationship of articles to monthly or weekly 
pubMeattons to the current events of each month as 
reported In the dslly papers. For example, note the 
different alma of such magaxtoea aa OoUUw**, I4t«r*rv 
Dioeat, ScuMTino Ammcaiv, The Surpoy, Bt. NloAoloe, 
Good RosaefeeepiNg, Ls<4m' Rome Journal, Meoieto of 
Bevitnta, Ontinf, The Ontlaok, The World's Work, 
BortbneT't, etc. 

( 0 ) IllnatratloDB and cartoons. 

(d) Quality and range of adrertlsemeats. 

(4) Teat value of work with pupils to trrma of 
particular leoson unlta and also more generally In 
terms of : 

(a) Beading habit aa Indlcatad by knowledge of cur- 
rent events. 

(k) Dealre to Include good current topics as basis 
of oral or written compoaltlon. 

( 0 ) Critical Judgments as to what magazines, week- 
lies, etc., and article therein, interest them most. 

(d) Increased appreciation of design, drawing, and 
lettering. 

(e) Occaaloual purchase of or subscription for ma- 
terial used to classroom dlacussiona 

(/) Increased use of facilities offered by reading 
rooms to Tompkins Square Library, Ohiiatadora House, 
Cooper Union, etc. 

<#) Organization of pupil groups on club plan to 
psurehase publications to lie drcolated within the limits 
at the group. 

V. If the literary material obtained through the 
courtesy of the various publishers be used by the de- 
partmental teachers of literature in every S-mlnuto or 
d-minnle lesson to supplement the study of the master- 
Idepe detigaated In tbe course of study, the work will 
tag dtotlnotly more practical and cultural. 
^^^JMil«eover,.^the teachers of special subjects like 
rii^Phy^tmght to and it possible really to vitalise 
the eubjeet matter of the text-booka by the study at 
eucrant bappentogs. The destructive aettott df sprtaf 
dooda to the Mtoslssfppl Valley or the bendo death «f 
Scott In the white wastes of the Antarotte Stuntld wv-, 
vide the tottial rather than tbe final stetM Of toBtoge- 
ttoo to geography and history. 


CldMiiiff inwrtgr StstttttMdd 

A SIIIFLB but effective method toe ratooriag the . 

griige which ptoster statues, etc^ ggtiler .to the at^ 
aiieeiilH»e qf rities to suggested by ANMii^ A 
gohtitoii Of staiwh, such as igutohwtoM nnUto - 

ggld tbSr OhJgBt to covered with It, ggfO^tMtod 
.Itoyv-tt'^trato every crevice. Tho'il^toh ygieto to' 
'ttow tidied' to dry, wbeimijgw 'ft. tgMto 
egnyfi^ftoMb It thg'dito on tag giti«wg«f 
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of 'the ctein of 
1 ^lf[>^rcUux winilew nuttoua wWeh 
4r» iMliig orected bs^ tb« Moreont (bun- 
Che tmportabee of a tborottgtily re* 
IteCde yet alnpie *«Flal tupfiott wax one 
«f the flnt conatdeiMticuie. Hitm tvhoto- 
imtilui. auCde at «« atattoo at Baifau, 
gttit a very ftood t4ha of how th^ nojita 
^ Itt^ eonatrncted. 

A concrete baee VfN ftrat laid and a bed 
{date faetened to it- The maat oaue In 
e|»ilt cyHndrtcal aeetlona ahoot ten fmt In 
.Mdltth. The flat adcttone of these aeml- 
^lindem were placed face to face, bolted 
the bed plate, and the Caeeni bolted to- 
{tether. Then a man cane waa eonatructed 
and Hgged to a aystem of btocka and 
taoklaa, BO that it conid be rained aa the 


«ejBed,'’ that is, one wonld be pjlaced at 
cifi{t angled to the one preceding. Gnyw 
ween attached aa the work progreaaed- 
<lWen aa high as 400 feet were elected 
In the couree of a few deya. 


TMadlnv on Tbne 

V lhlTOBB at a recently completed 
hotel in 'WoKseater, Mass., are able 
literally to “tread time under foot." 

In these days we are becoming accua- 
traned to eeelftg electricity doing alm<]|t 
anything, from turning the turret* of a 
battteahlp to drying Mttady'a hair; but 
deliberately to walk aoroae the face of a 
twrfectly good clock eet in the floor la a 
decided novelty. ' 

The dial la of plate glaaa, ^ feet In 
diameter and 1 imfli thick, the nuitwrala 
and minute marks being etched on the 
under aide, lender each hour sign la a 
tungsten lamp, the entire mechanidm and 
lempe being contained in a metal Ikix lOVk 
Inctaee deep, painted white on the limide, 
so that the Illumination la brilliantly 
atriklug, and the stiadowa cast by the 
handa exceedingly dark 
The clockwork la driven by a spring, 
wonod every five minutes by an electric 
motor obtatnbig Its currenl from a bat- 
tery of three "dry cells." and the time la 
regulated automatically ever> hour by 
telegraphic connection. 

In some ways It seems more convenient 
to “get the time" by looking down ratber 
than up, aa most of us are accustomMl to 
do, the only drawback apparently being 
that it la neceaaary to stand In the right 
position with reference to the cUKk face, 
or clae acqnlre the facility of reading the 
time “upside dowu," which to moat people 
would be somewhat awkward at flrat. al- 
though the knack warn would la> acipilred 


ProfeMkHial Mite Catchera 

T he German government regularly em- 
ploy* men attached to the forestry 
service U) exterminate poisonous snakes. 
The snakes arc not tonnd lu great num- 
hers, but are suMlclently numerous In 
inountalnouM and wooded districts to con- 
stitute a menace to women and children 
litcklng berries Or collecting wood, been ms* 
these people generally go barefooted The 
snake-catcher wears thick cowhide luHits 
throuflh which the ^he is unable to push 


Its range. 

in catching snakes the man uses u 
IMilr of hinged stloki tlge pincers, which 
h« preaaes against the snake’s neck Imme- 
diately behind the headf thus making It 
poweriees to move Its head. «8«>iiie cam 
must be taken, beeelMe the snake will 
sohietlmes eject ita poteoa. and If this 
stadnld enter a eerkteh or cut, it would 
the same affect an It the oateher had 
litto btttett, vmie the ennke Is in this 
ikMthui, the catUbet graepa Its tall and 
thitawa it into a gtypng lagthem bag with 
ai 'awtng. releaslitg 'the naek. The pag Is 
MMittWdy tied and the enalnm carried home, 
tiMta to be dlspoMd of 

The polsonona suakes of thmnany are 


Pr.dtaaa 
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OonrUWty W»rtt. 

Breetiac a 4M<fOot nuat. Pint nuat-eection being eet in pince. 



Electric clock act in the floor of a hotel lobby. 



Seising the anake with the wooden 
pincers. 



A pHrfaoaioul MMdtaWktehar. 


A thrilling "movie" adventure. 
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Twcntyofonr Hoon in the Air 

T hose in charge of the Wanamaker 
transatlantic expedition must surely 
And encouragement In the remarkable 
pt-rformanco of Reluhold Iluehm, the Ger- 
man aviator who at Johsnnlsthal on July 
lltb achieved the feat of dying coiitiu- 
iiuusly for 24 hours and 12 minutes. 

Ills was an ordinary army Albatross 
blitlune. fltted with six-cylinder 75 horse- 
jwwer Mercedes engines, and carrying 1.’I2 
gallons of gasoline. It was the same inn- 
chine in wliteh liHiidmun’s record of 21 
hours and 4» inlnnli's In the air was made 
on Jnnu 2.sth. His provisions consisted Of 
a vacuum Imttle tilled with cold uiilk, sev- 
eral packets of chocolate, and a few cakes. 

He ascendetl easily, and In oitlor to save 
fuel dew slowly a round the nerodroino at 
Hrst, nut going higher than .‘KH) feet. As 
the night wore on niicl the signals darned 
out he went higher, and for an hour or 
two he left Johannlsttial, flying across 
Berlin and Potsdam 

Ueturning to the aerislrome at midnight, 
he resumed his weary circuit Mow many 
rounds he made nobody knows 

Kuehm must have covered alsait l.tMiO 
miles, as his MP<«d averaged 4714 miles an 
hour throughout 

Relative Motion and the Automobile 

A t a recent meeting of the session <if 
the British Instltuti(in of Anlomohilt* 
Engineers Dr A M I,ow gave a very In- 
teresting lecture on "Some Exis-rlments 
and their Bearing on the Design of Auto- 
muhllo Parts," 

The Hue taken h.v the author was to ad- 
vocate the study of the motion of the 
different parts of the car from tlie ixilnt 
of view of the actual iiaris themselves. 
Dr. 1.0W instanced the carbureter, which 
is udjiisled with extreme care as to the 
weight of the fliatl, etc., and Is then dtUHl 
on an engine which Is vibrating In such a 
way as to upset the accurate adjustnients 
made. Ho state<] that he had dried an 
Instrument, which he terms the “Chatter- 
graph," for observing the action of the 
brake-shoe on the drum; the Instrument 
showed chsirly that the motion of the shoe 
in relation to the drum Is a constant 
scries of rotations of the whole drum with 
the shoe, alternating with a movement of 
the shoe In the drum. He pointed out 
that there are tliree methods of studying 
motion — the rotating mirror, the alternat- 
ing generator with variable period, and 
klnematogruph. He strongly advm'utevl 
the use of the klnematogmiih by automo- 
bile designers for the study of the motion 
of the various lairts of a car. and exhib- 
ited some extmrlinenls indicating the re- 
sults which could he olitalned One of 
these exiierimenls showed the action of a 
valve lifted by a cam, and the lecturer 
[minted out the iKninriiig of the valve off 
Its seat with Improperly sim|M*d cams He 
also gave the results of exiierlinents on 
an Induction pliie Otted with a glass win- 
dow with two pye-plecpK and a shutter 
revolved by men ns of a cam from the en- 
gines; by this wimm the actual form of 
the globules of oil mixtsl with the gaso- 
line could he trni*ed In various [stsltlons 
In the t'l|a*. 

An Aerial Ride on Horseback 

A GERMAN moving-picture manufac- 
turer has turned out a dim that 
shows a novel and very sensational fea- 
ture. A bandit chased by soldiers Is 
nearly caught when he calches sight of a 
bulloon very oi)]»ortunely lied to a [vost 
and awaiting his pleasure He ties his 
hors<! to the Iwilloon and unties the moor- 
ing roiip, Inimedlatelv he Is earrled Into 
the nlr, and the soldiers cannot gel him. 
The film shows the balloon, with horse 
and rider fastened lo It. sailing through 
the air, until It dually colln|ts»*s and droiw 
Into a sheet of water, whoreiipon the ban- 
dit loosens the r«p<o> and escais's. The 
remarkable feature Is that this exploit 
was actually execuled, and a live horse 
and rider were tied to the balloon, as is 
shown In the accompanying photograph 
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The Motor-driven Commercial Vehicle 

a'Mn department it devoted to the Meneti of preeent and pivepeottva ovmer* of motor trveke and defivm wagolu. The B0or will 
mill quention* retattn^ to meehantaal featuree, operatton and manogement of eovkmrrotal motor veMcm, 



Novd Truek for Aer^aae 
Transport 

By Our Berlin Correapondent 

A new tyr'e of ii«*roplnne tninuport baa 
been deelgned liy a German euKiueer, 
wblcU dlapcnses with any siwlal tractor. 
Hwce It may travel backward and In 
loope, which la a moat Important featora 
from a military point of view. Moreover, 
the aeroplane i<i aupported at Ita moat 
dellcnle potnta, ttaua avoiding any diator- 
tlon or Injury. 

While aiiecial repair cam accompanying 
the aeroplaiiea have t>een need with auc- 
oeaa at the Krencb army maneuvera, thla 
triiek Jtaa ttaelf been dealKp^ aa a travel- 
ing repair shop, carrying all eicbango 
parts and tools. The «peed of traveling 
can be luereaaed up to 40 mllea and more 
per hoar, which la a decided advantage 
over ordinary tninaiM>rt vehlclea traveling 
at 12 mllea, ua. In the event of breakdown 
to the aeroplane, aanlalanco can be thua 
obtained mneli more apeedlly. 

The body of the vehicle la fixed to the 
two BxlcH and Mtrati[ied to a tipping de- 
vice. The anpfKirtlug planes of the aero- 
plane are atrupiwl to two upholstered 
guides. Heating aciximmodnllon for four 
men and room f<ir a l>ed Is jirovldod. A 
tarpaulin carried »in the truck dlsiicrises 
with n«>esMlty of an aeroplane tent The 
uero|>lnne Is loaded on the vehicle and 
covered with tlu> tartwulln, us the night 
comes on. so as to Is* always ready to 
start operations Tlie same tarimulln, of 
eours(>, w>rves to i)rotect the ncroplauc, 
while under way, against iujnr.v by 
branebea, etc. 

Lessons from the Railroads for the 
Truck Owner 
By H. S. Whiting 

T O those who have observed the numer- 
ous lines of Interurbnu express and 
delivery companies that make use of the 
motor truck for the trausimrtatlon of 
freight and merchandise Iwtwocii oltlea 
many miles distant. It might be assumed 
that the commercial vehicle Is t>ecoming 
a serious competitor of the railroad for 
short hauls, rosslbly for the purely local 
trattlc, the motor truck has, In a measure, 
supplanted the freight cai, but that at 
no groks loss In the business of the rail- 
roads. In fact, rather than proving a 
competitor of the railroads, the motor 
truck now assumes the guise of their 
ally, and through Improving the shipping 
facilities of jsiints distant from the rail- 
roads, new territories have ls>eii o)M>iied 
that had never been extensively ''tapiSKl" 
by the railroads. Every passable high- 
way Is now n feeder for the railway to- 
ward which It leads, and where horses 
fonnerly hauled their hundredweight, mo- 
tor trucks now carry their tons. 

But Iho motor truck owner must learn 
his lesson of effleleiicy from the railroad 
If he would obtain the most from his In- 
stallation Through a wuiKlcrful systinu 
of gnaiplng and arrangement of dlirerent 
cars with various conslgtmientH, freight 
m now handled with a mltdinum of loss In 
time and labor, from tin- moment the 
goods are dellverwl at the sttitlon until 
they reach the freight yard of their des- 
tination. But this elHcioncy d(s>s not be- 
gin nntll they are delivered to the rail- 
road eomtmny, and It ceases as soon as 
the goods t»na« out of their Jurisdiction, 
for trucking systems at the freight ter- 
minals are notoriously Inadetiuate In 
fact, so Ineffleleut have been the systems 
whereby freight was delivered to the ship- 
ping platform and hauled away, that in 
some Instances the railroad n^mpanles 
have endeavorerl to Install systems of 
their own 


The Ideal motor track ayotem would be 
one Id which the vehtole could be sent 
with a normal load on both the outward 
bound and the return trip, and wonld be 
forceil to make only a minimum number 
of stopa during its journey. The railroad 
compantea long ago taught us that It cost 
nearly as much to haul an empty cur ma 
it did one that was loaded ; and while the 
wear on tires and the gasoline consump- 
tion of a truck running “light” may not 
be quite 08 great as Is the case when it 
la filled to normal capacity, nevertheleos, 
the former Is naturally a non-productive 


show u handsome profit throui^out every 
foot of Its progress. But to do thle, we 
must presuppose a system of Interchnnge 
of ordera and the distribution of the goods 
to be picked up and delivered by localities 
80 that the various trucks could be loaded 
in the shortest possible time. This would 
necessitate a compact organisation, and 
as most of the trucking to and from our 
large terminals Is done by small, inde- 
pendent companies or Individuals, the day 
of the efficient handling at freight Is 
still In the distant future. 

Next to the small loads that are carried 



Aeroplane transport, showing the upholstered wing-sopport. 



One of the wings removed to shew the repair shop. 


till), while the latter Is the work for 
which the truck was designed and for 
which It Is exj>ected to show a profit 
But In spite of this basic principle of 
traiJS{)ortotlon theory, we constantly find 
three and five-ton trucks proceeding to 
the freight terminal with 100 and 200- 
pound loads, and then the track owners 
complain that the vehicle does not show 
a profit The department stores learned 
long ago that a light, high-speed delivery 
wagon for small parcela and u heavy truck 
for bulky goo<ls formed a combination far 
more profitable than the use of a single 
vehicle for both purposes. But the de- 
pn^rtment store delivery truck cannot, as 
u rule, travel load^ In both directions, 
and the return trip must be made prac- 
tically empty. If the freight knuffi could 
run to the terminal with a full load,- and 
exchange this tot another to iNt delivered 
throughout the <dty, It could be made to 


by mauy of the vehicles doing a terminal 
trucking business, the time lost at the 
loading and unloading platforms proves 
the greatest source of lost efficiency. 
Driver’s wages, insurance, depreciation, 
and intereet on the Investment continue, 
whether the truck be idle or In motlou, 
and the loss of a few minutes time at each 
platform on each trip ma;y make all of 
the difference between a profitable and an 
unprofitable Installation To overcome 
this difficulty, removable cages or Inclosed, 
detachable bodies have been devised 
which may be quickly secured to the plat- 
form of the truck. This mmbles one body 
to he loaded while the contents of an- 
other are being delivered^ and by this 
means the truck Is kept la (gwiratlon 
throughout the greater part of. the day. 
But BUd) a system is only ntgilieahla to s 
trucking or delivery business that collects 
I the goods at one platforai, nlnl an lnatal« 


lation In which the tru^ afttata tbatc 
loads by the “pick-up” method at varloiis 
points cannot employ these lihoa ' 
time-saving# removable bodies. 

But in spite of modern aqatiMMmt, 
trucks that deliver goods to WWliated 
freight terminals in the railroad yards or 
at the wharves cannot realise fully m 
the Investment represented if time must 
be lost while ”waltlng in line." IsMdlhg 
and unloading platforms must be large 
enough to accommodate the trafile, knd' 
if arrangements could be perfected wheih' 
by dellvertes end collectlona at t1la-'t«^ 
mtnals could be more evenly dlstrlhuted 
throughout the day— and night, it necas- 
Miry— far more efficient service could (W 
obtained. Of course, the short time ail- 
totted to the loading and unloading of 
a transatlantic liner makes cougeatlon at 
the piers Inevlteble, but with the daUy 
and hourly departure of freight trains, it 
would seem that various cooslgnmeuts 
could be sent through on schedule In much 
the same manner as the trains themselves 
arrive at and deiwirt on a certain pre- 
arranged time. A motor truek is not only 
a road locomotive, but a train of several 
load-carrying cars, as well, and when It 
is delayed, the proitorllonate loas encoun- 
tered Is equal to that entalle<i by the 
tie-up of an entire freight train. 

But let It not be Inferred that travel- 
ing at full load with a minimum amount 
of delay Is the only requlslu* for a suc- 
ceasful truck Installation ; to be “busy" is 
not the only mission of a tru«‘k ; the rout- 
ing of an ordinary delivery syatem Is as 
important as are ade<)uate loading facili- 
ties and tho elimination of delays en 
route. This point Is well llltutratsd by 
the exiwrlenee of a large department store 
In a certain metropolis of the Middle 
West. The store in question Installed 
thirty tracks of a well-known make on 
the representations of tho dealer, who was 
stn(H>reIy certain that the new delivery 
system would show a marked saving Iii 
expense over the old honu' system. The 
manogement of the trucks was delegatisi 
to the delivery suiH^rlntendent, who had 
been with the firm for yesrs, and who 
WHS familiar with every inch of the terri- 
tory covered. The machines were to be 
cared for in the garage of the agent, who 
was to Inspefi: them dally, make all neces- 
sary repairs and adjustments, and fur- 
nish all gasoline and oil for a stated sum 
per month. The driver of each truck was 
to do no more than operate the vehicle 
and deliver tlie goixts, and any roadside 
adjustments to la- made or troulfies to be 
remedied were to be undertaken only by 
the experts furnished by the agent. It 
seemed as though conditions .were well- 
nigh ideal for the success of the first all- 
motor delivery system In the city lit ques- 
tion. 

But there was a leak somewhere ; tlw 
thirty one-ton trucks did not seetq abie 
to perform the work of an equal number 
of one-horse delivery wagons. Tho tracks 
vriiuld leave the shipping platforms well- 
loaded each day, and their odometers 
Indicated a mileage even greater than 
was to have been expected. Bat the 
agent, sure of tho ability of his trucks, 
went deeper than mere weights of loads 
and dally distances covered, and his lU- 
vesttgatlons soon brought to ll^t the I'eal ' 
reason for the seeming failure of jtlMi 
truck delivery system. 

The entire dlfflcnlty lay in the ronttug 
of the vehicles; several tracks would 
cover the same territory, and the same 
itreets would be traversed two of three 
ttones hy the same inacfalne; sffiaU ■ 
that obonld have been 4h>^v«r«a by 
a boy wefe sent in tracks to honses only 
tOto or three Mocks dlstaol:.; two or three 

Ihe tracks would be loeded w^h , 
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•gw for both tbo miuthorn and nortbem 
(WrttoiM ot tho flty. In other worda, the 
trucke were loaded with eooshmmenta 
with no resard to their dietribntlon by 
locallUea. Further Inveatlsatloii dlacloaed 
the fact that the delivery auperlnteiid«it, 
in whom implicit coafldenoe had been 
placed, had inteiitlonally ao arraufed the 
routing of these trucks that they would 
not compare favorably in coat with the 
irfd horse system of delivery ; and it was 
proved that his interest in the horse sys- 
tem bad been based on a certain commis- 
sion that he bad been receiving from the 
irompany from which the store had previ- 
ously purchased Its horses. The dismissal 
of the delivery superintendent and a prop- 
rearrangement of the routing resulted 
In a marked change In delivery expenses, 
and the trucks from that time on hav€> 
shown a most satisfactory saving over the 
former horse system. 

Motor Truck Notes and Queries 

L. P. C. writes, “Have any of the 
States enacted laws Indicating the width 
of tires that should lie used with loads of 
given weights? Of course, a narrow tire 
will cut a road more than will one of a 
greater width used with the same load, 
fur In the former case, the weight Is con- 
centrated on a smaller area of tire con- 
tact, However, 1 do not know whether | 
any of the States have taken cognisance 
of this fact." 

A. Home of the States have passed taws 
indicating the tire widths that should lie 
used with loads of various weights 
Others have only specified the amount of 
the load that Is allowable iier 
width of tire. In such lustfuices, the 
meaning is not exactly clear, for it is oh- 
vlous that the width of contact <whlcfa is: 
really the determining factor in road 
wear) is not necessarily constant with dif- 
ferent kinds of tires of the same width. 

example, a dat, steel tire will havej 
its full width in contact with the road, 
and will not cut the surfact* as badly as 
will a rounded rublier tire of the same 
width at its base and carrying the oame 
lead. Because of the circular cross-aec- 
tlon of the pneumatic tire, the length of] 
its “line of conlact" with the road surface 
is least of all; but as only comparatively 
light loads are carried on pneumatic tires, 

its phase of the ((uestlon Is not as serious | 

I might be the case otherwise. 

N. K. I), writes: “I employ a 8-ton 
truck that is uaed only on hard, level 
roads. The iwwer of the motor seems 
ample to haul double this kiad under these] 
favorable conditions, hut of course this 
would soon ruin my tires. I do not Ufce 
use the surplus power of my motor 
for obtaining excessive speed, and would 
therefore welcome a auggestlon from you 
as to the liest way to gel the most out of 
my truck.” 

The ctiudlllous of operation of your 
truck seem to make it unusnally well 
suited to the use of a trailer or a series 
of trailers. You have exactly the right 
Ideas as to the liarnifulness of overload- 
ing and excessive speeds, and we believe | 
that tbe use of a trailer will enable you 
to retain all of the advantages of both 
without their disastrous oonsequeiiceo. As] 
you may know, trailers are trunks espe- 
cially constructed to be attached to a 
motor vehicle, and thus to enable the for-j 
mer to haul double its normal load with- 
out extra strain on tires or running gear. 
If several are to be drawn, tbe rear axl^ 
as well as the front, of each is designed 
to swivel so that each will follow in the 
track of its predecessor, and sharp turns] 
may be negotiated as readily as though 
only the one truck, or tractor, were is- 
volved. Home special types of trailers are 
designed with a spring tongue or coupler, 
that enables the load of a serlM to be 
taken up gradually, so that ^ truck can 
be started easily without undue strain. 
Tbs effect of these springs it stedlar to 
tbs, result obtained when a heavy tre^t 
train flrat moves bsskward a aUatht dls- 
t giuw )n order that there adtl iw “slaek" 
thronghout tbe train, so t!^t the eoglse 
Biay take itg load gnaduaUy a»,|t 


Did Pro! S. P. Laafley Invent thn] 
Pint Prnetiod Flying Machine r 

(OsnelsSsd from paao St.) 
posed in the wake of those in front, 
but recent developmeuts show often a 
studied sacrifice of efficiency lu the 
Interest of safety. In comparing Inng- 
ley’s work with that of the Wrights 
and ihelr French imitators, the funda- 
mental difference must be kept In mind, 
that Langley somehow contiderei himself 
scimtiflcallt/ bound to solve the problem 
of inherent stabUitp. 

That WHS why in his eyes It seemed of 
paramount importance to experiment with 
very large, unmanned models. Will his 
merits he at last appreciated, If 
the aeronautic scientists of this day, espe- 
cially the English and German students, 
bend all their energy, as he did his, to this 
problem of Inherent stability, and 
if we see Orville Wright himself, lu 
suit of the Identical aim In bis newest] 
flying-boat, going so far as to adopt the 
old Maxlm-Langley principle of a dlli(>dral 
The success of the large Langley 
models Is undoubted. But we are apt to 
overlook the moat perfect of them, which 
explosion motor, and which really 
surpassed the sensational steam mcslel 
which flew in a calm in IBfiC. 

apt to overlook the long series of 
flights made both by the second and the 
first steam models under varying condi- 
tions, some In considerable wind. These 
flights were undertaken to furnish a basis ] 
for designing the Improved explosion mo- 
tor model and man-carrying machine 
which was only four times larger. 

To Langley belongs tbe merit of having 
anticipated, by tbe general trend of his 
mind and his Intense sense of scientific 
respoualbtlity, the most Important achieve- 
ment of to-day— knowledge of tbe effect 
of proportioning the different parts of an 
aeroplane to oecure atablllty. 

science Ims been 8,vstematl>ed 
derfulty In England. I^anglcy, realising | 
Its full importaui'e more than a decade i 
ago, thought It a most complex art to] 
which, "for lack of a bettor term, 
wished to apply the name of aerodromirs.” ] 

The longitudinal stability of the liHiig- 
ley machine is Irreproachable, becanse In 
the man-carrying machine he employed, 
In addition to tbe features which made its 
exact couiiterparta, the models, so auto- 
matically stable, the same means — a rear 
elevator — that controls the Wright ma- 
chine. It had, In addition, inherent sta- 
bility from pro|jerly proportioned follow- 
ing surfaces, and automatic stability by 
emidoylng its rear elevator as an elas- 
tically connected Pftnaud tall, a device ac- 
cording to Cbanute's testimony, Inveutwl 
(and cummuucated to Langley), but un- 
fortunately abandoned, by A. U. Herring. 
The "P8naud tnU" Is, moreover, only a 
different name tor what tbe French now 
call a "V” between planes and tall. Tan- 
dem surfaces as used by loingley do waste 
and In view of the recent Ham- 
inondsiwrt difficulties it may be of Inter - 1 
est that Prof. Langley’s engineer, Charles ] 
M. Manly, told the writer In 1908 that 
if he were fa* continue the experiments he 
would put wheels under tbe machine and 
fly It over land. 

Tbe queetion remains : can the machine 
fly without the Wright control to help? 
To this there Is tbe answer that a promi- 
nent school of aviators, whose most not- 
able exponent Is Helmnth Hlrtb, the Ger- 
man champion, prefers the use of the rear 
rudder alone and reliance on a sig-sag 
coarse to wing warping, and a straight 
for lateral stablllxtiig In gusts. 
Since tbo T.«ngley machine lias an effi- 
cient rear rudder It ouglit to fly If not 
loaded too heavily. 

Further, as was to be expected from 
the strictly prooNcel nature of tbe exi*erl- 
wlth the big Langley models, the 
dihedral Angle is so prtwortloaed that, 
in tbe newest Wright aeroboat, It la a] 
vainable help and not a hindrance to lat- 
eral stability. 

Tbe moat eluddattiig criterion is fur- 
nishsd by a eonparlstifl with the German 
‘fokker" madilne, la Whleh the dihedral 
anid* lUM been so sklUiltilly used that, in 
spite «( the absesoe et any wing warping] 
devtow pr aUerons, It 


If you use ordinary 
grease and oil in your car 
and forget to look after 
them — goot/ night! 

DIXON^S 

Graphite 

Lubricants 

you put in at rare intervals and 
forget them altogether. Equally 
goi^ for motor cars and motor 
boats. 

Write for Lubricating Char* 

THE JOSEPH DIXON CRUCIBLE CO. 
JERSEY CITY. N. J. 
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Rowboat Motor with 
2 Cylinders 
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thf? fwiMt rowboat motor on your 
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ELECTRIC LIGHTING FOR AMATEURS 


be td up at ho. — rr 

1551. Pace 10 cent* For tale by Muna & Co., 
Inc., and all newidealert. 


PATENTS, TRADEMARKS AND 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 

Manufactiireri, iibcts and sejlci, of {wteiited 
article* defended against claims (or infringe- 
ment. We fnrniah thu cut in two aiieatn 
oiir agreement holders for use on Xtatibn- 
ery, printed matter or on patented articles 
themselvei, and experience teaches that 
the warning conveyed thereby pi events 
many invasions 
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LATHES AND SMALL TOOLS 
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I THE LATHE FOR YOU! I 

'I'hK 'HBIIAHTIAN' Lath« li lut^itidxd rnriua ■ 
In Uarwcn Aiil« and (Jnnnrnl Hepair wiirk ■ 
iirnp a Hard for mir latflat llluatraMd catalof ■ 

THESEBASTIANUTHECO.,120CrimtSL.ChiM.O | 

ForGunsmiths^Tool Makers, Ex- 
perimental & Repair Work, etc. 


•wing. Arranged 
Steam or Foot Power, 
Vetocipede oi Stand- 



the eMtettoK tlemandH of (lenuon mlUtary 
Hprvlee T\»t>> Uan been RoetSupIlBhed by 
nlmp\y iilHfinK tbo eentet of eravtty high 
enouRb. A Hide Runt eitfOunterliiR tiearly 
HM mneh “dlbwlrul Hiirtace” t>e\o» 
alKtve It, thus bolancm Itself as to the] 
iiINtettltiR offeet. A side view of the IJinR- 
ley niaehiiie shttwH, llkewbte, eonsltlerable 
wliiR HurfatH' below tbe eeiiter of 
What 1 h still laekloR, bi eonutarixoii with 
the “Fokker," Is au|t|illeil by the Identleal 
‘Ifeot of the ‘‘keel surface” of the bod.v 
of tht> luriR ‘‘bout,” iiieloHluR tbo boiler 
111 the steam lUtNlels, and thi‘ pimltloit of 
the vertical rudder In the Rnsolltie lua- 
eblnes. Then, Usi, why have the lonR. 
liRht cylinders fur HihiIIiik the iniKlels on 
placed below tun I not 
above the eeiitei of Rriivlty 

Watercyclc Races at Enffhien-les- 
Bains 

{(’unvludcd /rum pauc 4<i.) 

I . Ilf 2 4,1. Ilrsl heat of the tlist elasH, 
li, first bent of the st^cond cIiiks 


this account, exeeut the winner I^kWIs, 
floats had the least contact With 
the water, and came the neareat In excel- 
lenei' lo the floats of a hydroaeroplane. 
The pilot did ii«t have to work hard tn 
ItediilinK this niachlne, while Its Hpeedtest 
rival, the llerithardt luitehliie of the sec- 
ond eliiss, was drluMi aloiiR the water 
with etiiislileriihle elTorl. As rcRards pro- 
Iiellera, the question of aerial proitellers 
versus water proptdlcrs Is still an oiH*n 
one. The wind thiit blew itf the time of 
the race was a deierient to tlie machines 
with aerial iiro|M‘llers, so thiil 
this race Is coinvriirtl. the projieUers 
under water can claim (he rlclory. 

An Alpine Museum 

{Concluded ft am pane eu ) 

The most Imisirtant Irw's of the 
limit, via, pine. Hr, larch, sycaiuore, maple. 

exhlhlied in pliotoRraiihic 
diietlons from Fls<-hl>aeh‘s orlRliial tlraw- 
liiRs Dried samples niid prepanitloiis 




.'l.l.'i. heut of the thlttl class; at :» :iil. heat I kept In formaline waler show in a mil 
of the fourth class, at .S;4.1. final heal of '"'ul state the most Important fiurts of 
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W« uperate W grlndslone uttarrimi, and 
ItnADve ■ ||Teat vflLrlof> of^ifrlu Our 

CLEVEUND GRINDSTONES 


THE EDISON 

CONCRETE HOUSE 


How It 11 Lcinitrurtrd, how much it will coO, u it 
pmclKil (rom an aichilt-ctural and engineering 
•lanilpomi f 1 hr-w and other important queationa 
rrlatini! lo ihr Sructure are diicuurd m a good, 
ihorouijh. illutiralcd article puhliihed in Scientific 
American Supplement 1685 Price 10 cent, 
by mail Order (rom youi iiewadealer or from 
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. j Inveit Your Money Where 
Security Cannot Fail 

■'i 'HIS IS no time to speculate. 
^ A Farm land upon which less 
[flthan 40'/<’ of producing value 
has been loaned, never lost the 
lj| mortKagee a penny 

I Our loans are made only on this 
basis and in the most successful 
farming districts m the U. S. 

Our mortgages net you 6%. A 
higher rate of interest frequently 
indicates inadequate security. 
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the find cIhhh; at 4, tiiml hciil of the hco- 
oiid clUKH, Ht 4.15, |i»rado of the mlnctd- 
Ihucuuh mnchliieH |i»hI the JudROH , at 4 :.‘lt), 
race of (he llflh elans, nt 1:45, raci- of 
the sixth elaH.s; at 5, race of the seventh 
class; ul .1 :15, Omnium race, ohllentory oil 
all contestants j 

Knell race for the cliisscs wip 
distance of IKHt meters, or tbrts* tlmeh 
round the course: the closinR. Omnium 
. was over a dislunce of 2.4(K 
or elRht times around the course The 
|irl*es for the raees by elasses were med 
als of sllvcr-Rllt, allver, and Itronae, foi 
the Hiinl, Omnium raee, tbe jirlzca w<‘re in 
niorie.i, rniiRlne from 20<» fraiies as first 
prlr.e to 25 francs. 

The macliliie which proved the nio.sl 
successful Has the one oonstriictwl li,\ .M 
hoiils and pilofisi by hinmelf II uon the 
race for the lirst eluss over live other eoin- 
petitors In 5 inliiutes 41) woonda, and the 
biiiilnm raee In 15 mlnuti-s 51 2/5 sec- 
uids The pietiire Riven of It shows the] 
sliupllelt} of tts build There i 
ilctures of two other cuutestiiniH of the 
Irsl class, the Dutholl uiaehine nhich 
time in third, and the DuRuel niachlne 
whleh came 111 fifth. The race for the 
class was won by the Kernhurdt 
machine piloted hy BeRiier, lit 5 inliuitcs 
5.'t seconds, the same innehine, with the 
an me pilot, was second In the Omnium 
lieiiiR ten meters in this bobliid 
Louis. The Ilenilmrdt miichliie hud al- 
ready been the winner In another meet 
held elsewhere Iwfore this The third 
won hy taiRrnud's pro[H‘lle 
Kuiio" In « inlnules 7 seconds; this mu 
chine, wlilcli was mounted In a very llRlit 
canoe hull, and piloted by Ita owner, was 
third in the Oinninm raet* The only 
fourth elasB entr.i eould not apfwar on ne- 
eount of an accident In the race for the 
llfth class, the machine ‘‘Schwellwr IV,” 
piloted bv OimUH, bad the eoim 

Its rival met with an acs-ldeiit In 
the Raraue The only entry In the sixth 
class, the machltie ‘•.‘<chwell/.er V,” tilloted 
b.> the youiiRer Schweitzer, hail iiatiirHlly 
alkoier In (he race for the S4>veutb 
class, the machine ‘•('allllez,” pllotisl bv 
('allliez, won In 7 minutes .10 seconds: (he 
machltie was flfth in the Omnium 
race VVe rIvc a idclure of this machine. 
The Schweitzer machines, of which we Rive 
two cuts, one sbowItiR an oerlal pro|)eller, 
are culled ‘‘Uydrocars,” and lay more 
-lalm to comfort and security than lo 
,IK>ed .timinR InterestInR entries of ma- 
chines Hhleh were not wtiinera was] 
Hl'n^Rciifs machine, called the ‘‘AniobuH"; 
this machliie can curry six people, and re-| 
•Ived a medal from the Jury 

In disinsstiiR the Impressions of the! 
race In Its Issue of the next day, L’AhIoI 
“tnplmslzes the simplicity of atnicture of' 
,tbe lainis machine and the ease with 
which It can be managed, as makliiR It a 
Rood tyiK! of a quick, light, and well-bal- 
anced water-cycle. It then sayN, In brief, 
that the two points In which tbe bnilders 
of water-cycles evidently need to neck Im- 
provement are tbe floats and the proipel- 
lent. All the oontettaats wboM mKCtalnw 
were notwted o& floati hed diflkmUlee oai 


uad of the inountaln Junipe 
A Miss-lal diagram informs the ilsltor of 
the season <if snow melting and snow-falls 
at various altitudes. A schematli-, Ideal 
lundseaiw Illustrates the various regions] 
of vegetation In a given part of the Alps, 
from the vulle.v to the snow-clad iwaks, 
the nltltudes above sea-level Iwlng marked 
by lint's. S|Hs-lal attention Is given to 
such iM'aullfiil Alpine flowers as etlelwelss, 
gentian, etc, vvbleb are threatened with 
evtiiiellon and for the proteetiun of which 
energetic lueasuri's art* being taken, 

The longltudliiiil null of the hall Is 
lakeu up by four cubltietH devoted partly 
to otbmigraphy and partly to the history 
of Alpiiitsm anti tht> ilevelopment of moun- 
taineering Many specimens relating to 
lie ftiMtoniH of tin- Inlnibilaiits of Aljilui' 
riitiilrles, such as richly tlecoratcd apln- 
iiliig wheela, doll cratllea, embroidered 
Is'lts, knives anil forks of embtissetl sllvi'r. 
Inlaid spoons, pts-ket altars, watches with 
the beginning of an 
efluiogruphleal etil lection. Popular eos- 
‘Iircst'iited by a imin- 
ls?r of mtslels anil laiIntiHl wtsxlen llgiires 
Puiiominas am! maps could unfortn- 
imtely lie given only a rniher limited 
spHOe. An earth profile of I he zone inter 
mediary between .71 and 65 di'grees north- 
latitude at tbe scale of 1 In I.dOO.tKW 
gives a atrlklngly distinct Idi-a nf tbe ratio 
between the size of the earth and the ele 
vatlons and depressions of Its surface. 
In order to give iiu Instance of Us wonder 
ful InstrucllveiiesH, It may be said that 
this profile readily shows why the light- 
ning flashes of a Ihnntlerstnrni In tbe I Iran 
Valley', In spite of an Intervening distance 
of 166 kilometers can still be obsi'i ved In 
Munich as reflectctl sheet llghtuliig Some 
oittlcul Instruments, um-leut anti mislern, 
the use of niouiitalneers are eontaliied 
» glass case on the southern side 
1 the northern colntinude, we are 
struck by the comprehensive view of flr,st 
ascents In the Knstern Alps. An attenuit 
has been made here to give n chronological 
picture of Uie oitetiing up of thl.s part nf 
the All*, as fur as the first ascents can 
now be Rscertalnetl. We thus see that all 
the more Iroitortant iieaks had already 
Iteeii UMcetideil Ivofore the forties of lust 
■iitviry, when a powerful development 
foiiimeiioetl. leading to the systematic 
lenlng up of the mountalna. 

The hygiene of mountiitneerliig is Il- 
lustrated in many ways. Numerous illa- 
grams and curves linivart useful Informa- 
tion on the numlter of blotxl cnn'uscles 
corresponding to various altitudes and to 
rapid chaiigt's In altitude, the causes and 
symptoma of mountain slckneas, the av- 
erage consumption of breathing atr In 
overcoming a given level difference at 
different altltudea, the consumption of 
energy In asceuding and detwendlng, m 
the level and difference* In tbe 
efficiency of tbe organism with Rnd wlth- 
modorate consumption of alcohol. 
The Importance and geowth of Alplultmi 
la strikingly shown by a oolleotion of 
present-day periodical Alpine ltteratnf«,i 
whKffi even laeloilea Booth ACriea and’ 
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From Mexico to Alaska 

That a motor car should dare this trip was certainly never 
dreamed of until E. Alexander Powell, F.R.G.S., adventurer 
extraordinary, dreamed it ; dared it ; did it. 

Even as the crow flies it is 2400 miles — as man goes, skirting around peaks, 
twisting along watercourses, toiling over divides, hewing a path in the forest, 
and hacking a foothold in the moraine, the distance in miles is far greater; 
in endeavor, infinitely more. 

rantinenial Motors 

Where hitherto the toiling, snarling dog-team had been sole facility for transpor- 
tation, Powell came with a marvelous device, swifter and stronger than a hun- 
dred dog teams, man’s supreme achievement in transportation — the Continental 
motor. Came, with speed and precision, through the land of volcano and gla- 
cier, where the pioneer had to fight every inch of his way. A magnificent 
exploit, for the man and the motor. No yellow streak in either. No crawfishing. 

Yet such endurance is not phenomenal — only a marked Continental character- 
istic. As testimonials from other Continental drivers bear ample witness — 
this, for example, from the day’s mail : 

“ Ovei all kinds and conditions of load^, and in nearly .J1 states. . . 

The motor shows a total of 168,766 miles and is still running stiong. ” 

Not Phenomenad— Just Usual 
CONTINENTAL MOTOR MFC. CO. 

£'xc<a..ve Motor Ba.Uer. in tko World 

FACTORIES I Kkegon DETROIT. MICH. 






THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


NEW YORK, AUGUST 1. 1914 


IISCENTS ACOPY 
I $3 00 A YEAR 



Two-rylludvrt (tlmplc) 3T-lBch diameter liy 28-ln<‘b stroka. Htenm preaeiire, 2or» pouodH IlcatlOK ►urlii.c, .IJiid "iqniin- fict Diuiiii'lei ilihliii. isliuls, S(» luilici 

N«w pBcifle type auperhcBter, pasMiiKer locomotive for the Prnnaylvania Railroad. 


Recent American and European Express 
Locomotives 

T he two powerful loooraotlvos herewith lllUNtrntOfl 
represent two of the most re<eut designs In this 
country and abroad, of e^p^(■Hs paaseiiKer lwoini>tlv<‘s. 
tine was built by the reiiiisylvuiila Kallroml for Us 
heavy service between Altoona and Pittsburitli . Ihe 
other Is of Gorman tiiake. for the Kouniaidaii Slate 
Railways. 

HurliiB the Inst few .yeaiN the reniisylvanln Kallroad 
('omitaiiy has felt the neeil of a lanter frelalit I<s-<iiii<h 
tlve for use on the main line, between AltiKina and 
Flttsburnh. In order to reduw double-hoadtiiB to n niiid- 
uium, and to avoid breaklns up trains arriMtiK iil 
Allooua and Pittsburgh before sendlne them forwiinl 
over the Plttsbui'itb division. It niis iiImi tboiiKbt de- 
sirable to esjierlment with a 3ery lieaiy Paeliic tyia* 
hs'ouiotlve for iMisaeiiKer service on this siiine dh Isloii 
With this object In \lew n Mikado l<s'<iniotlv e which 
tiears I’enusylvanln Uullroiid clussl lien lion l.-1-s" 
and n Pacific t\pe locomotive, which lasirs IViius.vl 
VHJila Railroad classldcatlon “K-t-s,” liii\e ta'cn devel 
ojK'd Tl>e first “L l-s" U»comoti\e was placed in sei- 
vice atanit the 1st of May of Ibis jeai, while Ihe lli't 
''K-4-s'’ Ua'ouiotlve was placed In service Iasi .liiia' 
Inasmuch ns the naid cicurunce Is sdincwh.it limited, 
also the welKlit la'r pair of drlvhnt wheels Is limited 
to UtS.tHW lanimls with a 5 law cent mnrKin for scale 


variations, and the dynamic auBuienl of the unhalaiiced 
reclpns'MtliiK parts a) 7(> uilh*s is'i hour Is limited to 
Iki ia*r cent of the weight on the drivers, tt was neces- 
sary to kia'p the l(K'oiiiotlv«*s within restrictial limits 
and make the nwolvlng and reciproeatiiig parts as light 
as latsslhle. and at the same time mHiiitiiiii the nis-es- 
sary strength Puither, It was found deslrahle to 
inalntalii as uian.t parts as laisNihle inten hangeahle 
In these two t.v|K‘s of hsoiiiotlves, and to use as mnn.v 
parts as |s»sslhle which ate emhislled in Ihe design of 
the "E-d-s” hs-ouiolives 

The hs-omotlves are eipilpped wllh all-sl«a-l cabs 
whhli are ismsldeiahly sinniler than the standard ty|s' 
of cab us«sl on the IVunsvlvanla liallioad <»ii Uissaiiit 
of the fuel that Ihe hs-omotives aie ispilpia'd witli 
screw reverse gear a cab of great length Is not neces 
sary. and It Is helleved that Ihe shorter call will give 
the engine crews better oppoi liiiill.v to observe slgnaN 

Tbe iiinniiig ge.ir has been llghteiusl as luinb as 
possible hv the use of heal-treale<l mateiial foi dilvliig 
a\les. < rank pills, piston nsls and side and main nsls 
The a\lc*s, <rank-|diis, wrlstpln<, and piston nsls are 
pioMded wllh holes through them with a view id re- 
dixlng Ihe weight and at the same lime piovidliig a 
hellei ehanee for the hent-tn-iumeiit to lake ert'eet 

The iriiller lim k Is what N known as Ihe • K-\V 
tniik this Iruek hcliig Intel i h.ingeahle on Ihe “E It-s,” 
l.-l-s," and •'K I s" hH-omonvi>s 

The dilver Iniike arrangemeiil Is piirtienlarly liiler- 
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The purpose of this journal is to record accurately, 
eimply, and intercstinply, the world's progress in scien- 
tific knowledge and industrial achievement 

Tuning Up the Cup Defenders 

T his complptluu nt Newport on AukiimI t8th ot 
I he Berlea of iiicph between the enp fl(>fendem, 
which was liehl under the auspld's of the New 
York Yacht Club and the Newjtort >Hclit Haclns Asso- 
ciation, marked the close of the llrst stoBc of the luii- 
Inx up trials of the three boats which have l>t‘en Imilt 
to defend the ‘'.tuicrieu’s” cut) The .vaehts met for the 
hrat time on June 2nd, and it was intendeil that there- 
after, duriiiK the following sU weeks, there should lie 
It prHcttfall.v continuous series of trials. The weatiier, 
how'wer, was hy tin menus favnrulile, and the neces- 
sity of withdrawing the yachts temiKirarlly for chanses 
and udjustnients made considerable inroads on the prn- 
Braiume, with the result Ihal, as a whole, the races thus 
far held must he considered to have been rather dIsap- 
ttoliitliiB The most satlsfuetory trials wer(« the three 
races held oflT .Sandy Hiaik, wiien the winds were of rea- 
sonable strength and fairly constant. It must tie ad- 
mitted, tliouith, that tlie average weather conditlims 
were such as are liable to obtain thre«' days out of four 
off the Sandy H<s)k course in September; and. there- 
fore, io this extent, the results of the trials way he 
i'onsldered to Klve a satisfactory line ujiou the re- 
spisilve merits of the three yuchls. 

As thus far de>elo|a>d, the stnaiB and weak isilnts 
of the three cup defenders are In remurlcalile agree- 
ment with the predictions which we made In our Issue 
of May 2iid, when we published the plans of the 
boats; but U must be reiuemls'red that, pi lor Io the 
meeting of the candidates, ■itesolute” had been afloat 
for atsmt one iiioiitb, during wlih li she had be*>ii sub- 
JecteiJ to a very tborougb tryout, Altboiigh, during the 
six Weeks of rating, ''Hesolute” has won the majority 
of the coiit(>stN, hei elosest eomt>etltor, "Vnnltle,” has 
shown a steady Improv emtmt, gradually, whenever the 
wind held true, ciitMiig tltiwii the margin b.v which she 
1ms Is-eii bealiMi in three of the races “Hesolute” has 
won only by virtue of her lime allowance, and It begins 
to look as though the ('op Otnnmlttee, wiien It comes 
to make the dual selection, will have a very (lollcate 
task In tiitMislng In-tween (be two .vaehts. 

"Heflance,’' wiiicii has been withdrawn by her owii- 
ors. 111 hei Inst two or three races bad begun to show 
« surprising and. In view of her early failures, a 
totally unexis'ctiHl liniuovement of form, and jiartlcu- 
larly to windward In light breezes. That she could 
make such further developinent as to be a serious con- 
tender with the other two yachts was unlikely, particu- 
larly In view of (he limited that remaln(*d before 
the actual cup rates, which start on SeptemlKU- lOtb, 

Tlie “Hesolute" has proved to be a remarkably vvell- 
lmlanc«d .yacht, exfellent on all iiolrit.s of sailing ami 
pbcuumenBlIy fast In light airs. Her best work, rela- 
tively, ha« been done In going to windward, and the 
lighter the wind the greater the ease with which she 
has draWTi away from her opponents Much of this 
udvaiitage, however. Is due to the admirable*^ manner In 
which ahe has been sallefl by her f'-orlutblnn skipiH>r, 
who Is In absolute charge of the yacht during her races. 
Almost Invariably she has Imea drat over the line and 
In the windward imsittou, (^msequbiitly she has reaped 
all the advantages which coine to a icading yacht, par- 
ticularly winds are light end liuky. In reach- 


ing, her perfonoKoofi la below the ayemge of be/t work 
on other polnta of MltAig, but up Kud down the wind 
she la a truly idtenofinenal boat 
“Vanltle.” w we predicted, ahowa to beirt advantliiinl' 
with etarted «h^a; and In reaching, partHmburly If 
there la weight in the wind, ahe la dmddedly the futeat 
boat of the throe. In windward work, however, .(dm 
has abown a eteady Improyement, and the auhatltutlon 
of a gaff and elub-top-aall apara of alainluintD for those 
of wood, and the removal of loose ballast have added 
considerably to her speed, iwrtlcularly in light airs. 
In future races, if the “Vanltte" should be handled 
with more snap and daring In the maneuvering at the 
start, and captures her share of (he windward posl- 
tiuna It will be nip and tuck between her and “Reso- 
lute" for the rest of the season, with the chances in 
“Vanltle's" favor If strong breeses should prevail. 

It Is not stretching the point too far to say that the 
cup defenders of the present seaaou are phenomenal 
boats. Bo far as the larger dtsplacemeut, sharper form 
and smaller Initial stability favored by the new rules 
are concerned, they not only seem to have done nothing 
toward reducing speed, bat on the contrary have led 
to the production of exceedingly fast yachts, that are 
at once light and stanch In constnufflon. 

Of the si*eed of the cup-defending boats In light 
to mtslerate yachting weather there can be no doubt 
whatever. We believe that they cinild hold their own 
under those conditions with the Pd-foot yachts of the 
last series of races, and that they might even beat 
them, boat for boat, without time allowance. In strong 
winds they would be overpowered. It is Just here that 
this year's boats should cause some uneasluess to the 
Gup Committee; for unquestionably they are both 
rather tender. “Deflance" was notably so. 

“Bbamrock TV,” on the other hand, although she 
carries a much loftier rig, proved to be so stiff that five 
toim of lead have been taken from her keel. She has 
been trltnl In wholesall and reeling breeses. and carried 
her big sail spread In g<iod slmiie. It Is qiiestioimble 
If either "Resolute” or “Vanltle” could hold her under 
these conditions; but that she will be able, even in her 
favorite wt-ather, to save her large time allowance Is 
very doubtful. 

Safety First for Aatomobiles 

O NG of the most bnmanitartaii movements un- 
dertaken In the broad field of tmnsisirUtton Is 
the present very snceessfitl “safety first" movii- 
ment among the railroads. It Is a voluntary effort, 
conceived and carried out by the railroads of this coun- 
try, endorsed by the management, appreciated b.v the 
omployoes, and already, as statlsUcs clearly prove, it Is 
resulting lii a great saving of life and prevention of 
Injury. 

In view of the enormous Increase In uutomoblU- traf- 
fic and the ever-growing dally list of fatalities and 
Injuries, there Is a movement on foot In this city to ex- 
tend the “safety first” principle to the automobile. One 
of the most prolific causes of accidents Is the grade 
crossing, and nowhere 1ms this menace to the users of 
automobiles rolled up such a total of killed and 
wounded as on the crossings of the lamg Island Rail- 
road. 

We are in thorough agreement with the New York 
Herald In Its agitation to bring altout safer conditions 
on Long Island, and It Is gratifying to learn that the 
matter of safeguarding these imiiits of danger Is beluf 
taken up hy several Influenttai bodies. Including (ha 
various automobile organisatioiis, the Safety First So- 
ciety of New York, and the ofllclals of the Long Island 
Railroad Itself. 

We understand that the railroad contemplates Issuing 
an order to all watchmen and gatemen, ordering that 
crossing gates lie kept Closed constantly,' and bo raised 
only to allow automobiles and other vehicles to pass. 
There is nothing novel In this practice; tor It already 
prevails In certain i*arts of France and England, where 
It has proved a very effective safeguard to highway 
(raffle. Of course, such an order would have to be Issued 
with discretion, that Is to say. with certain limitations ; 
and It could hardly be imt In Mfect at certain points 
where the traffic Is unnsunlly heavy, Buch cases, boW- 
ever, w'ould bo the exceidiou rather than the rule, and 
there are hundreds of crossings, not merely on I,o&g 
Island, but throughout the country, where a “normally 
(Closed” order could be put Into effect without any 
serious hindrance to veblcttlnr traffic. 
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aan, iHko dakn with good (iM , 
gatlon, tkcf* no dmter dMWRt 
Is to a teiye boat to making a loaf 

aurely Ur. Day Might to know. Ytffi 

Buddet bMlevds that our yaobtomea aw r 

fun of yachting by keeping too elofifity i«i< 
watera; and as for tbe danger, he Imt ',1^^ . 

gi-eater the offing from land, too leeatMftoto Wi t)^ . 
that he had toe courage of bis conviettonit. Uf ttoy a 
few years ago, started from America to rn decked 

yawl ot his own design, and sailed tb» little erjlft. aik|‘’ 
oessfully to Europe, making his final mootUiit 
itselt without any mishap whataoeear. I#Mg Iw to- 
peated the trip to a small motorboat. , 

The “Lundin” is a motor hfeboSt of the fefM 
has been develofied since too “Titanic" (Qaaetor,^ ^ 
the broad, shoal body which charactoriias bctatafplr toto 
name. Is almost completely covered In bf * .plwMNdb^ 
cabin, and Is provided with a double bottoni. TM 
craft Is self-balling and solt-rightii«, aiJd Its 
are ot sufficient power to give It a speed of about sevuR 
miles per hour. like the Thornycroft motor lUitocMto 
on too “Aqoltaaia.'' it has a wlrelesa outfit dt 

transmitting and receiving over cue hundred mites, tf 
the projected trip Is made sta-cessfully, It «ril) mm to 
establish the merits ot a type i.f craft two or more fit 
which form the part of the lifeboat e<}illpn«at Of uaery. 
modem liner. 

Anotfaw Vtew of the Oricta 
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origin of life, and (ho part probably lUaybd 
sunlight In this iirocesa, fomod too subject 
paper by Prof. Benjamin Moore, F.It.8„ and 
Mr. Arthur Webster, presented at the last meed^ of 
the British Assnclstlou, In which the autoon reported 
toe results of extensive laboratory experlmento which 
appear to have a bearing on the question. They find 
pointed out that toe whole world of living planta and 
anlmaht, as we know it, depends for Its ooUttouauae 
upon the synthesis of organic compounds from Inor- 
ganic by the green coloring matter of the plant acting 
as a transformer of light energy Into cbemleal SUorgy. 
However, chloroph.vll, which acts as the tmufforuer. is 
one of the most complex of known organic Substances, 
and therefore represents an advanced stage of evotn- 
tioii. Starting from a purely Inorganic world, without 
a trace of organic matter, what Is the first stop to the 
production of the latter? The authors find that when 
dilute solutions of colloidal ferric hydroxide, or toe 
eorresiionding compound of uranium, are exposed to 
strung sunlight, or the light ot a mercury aic, there are 
synthesised the same organic compounds that are at 
present formed as the first stage in the process of or- 
ganic synthesis by the green plant, via, formaldehyde 
and formic acid. As a planet cools down, first only 
elements would be present, then binary ctimpoUUds, and 
next simple crystalloldal salts 1'beu, by the union of 
single molecules Into groups of fifty or sixty, colloidal 
aggregates would apiiear. As tliese eoHoldal aggregates 
Increase in complexity, ihi-y also become more deli- 
cately balanced in structure, and are metastuble or 
labUe, 1. e., they are easily de8tro.yed by sudden changes 
In environment, but are iH*cullarly sensitive to energy 
changes, and can take up energy In one form and traus- 
form It to another. These labile colloids take up water 
and carbon dioxide, and, iiiider the action of mtsllght, 
produce the simplest organic structures. The latter, 
reacting with themselves and with nltrogesooa Inor- 
ganic matter, continue to build up more and more com- 
plex, and more labUe, organic colloids, until uHtmately 
these acquire the property of transforming fight energy 
lute chemical energy. I'hus life has originated, and 
probably etlll originates, by tlie "law of molecular «o»- 
plexlty." •%, 
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ciont distance from the railroad croMtogs, to give toe 
automobile drivers wartUng that they are aniTeaotoDg 
the tracks. Ifistant signals are an essential -tairt of the 
railroad block signal system, and toe arguments . to 
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0 iUM«rtewi yreennKH' of Darwin. — The curious on- 
lid<^dbw«'iHiioh Dnrwin «ad Wallaoe to hit upon the 
taMW ,^*0^ of evplution at about the same time, is 
by the fitat that a little treatise, published 
bitf ha Aowrioan* 0. W. S’eepor, at Boston, in 1849, oon- 
talna tbh Imdamental prinoiplet of the theory. Darwin 
first Iwil’ tb« idea in 1M2, but it was not pubUshed till 
ISfii). fneapor's hroohure has be«n sent to England by 
an AlMlkaa feathmaa and will receive the attention 
of the Idaacan Sooiety Of London. In it, one finds not 
ii^ thfue antidpiatioiu of the theory, but definite stato- 
sottliiMt as “evmywhare around us we see th« pitiless 
utrufifiln ior life, the Uielees perishing, the useful pei^sting 
add fWOfiirMaing,'' and farther on *‘ntan and the ape 
dfhoetd froM eome oonunoa type," etc. 

fllaattatiaD In Wast AMra.-— On the aooasion of un- 
veiltofi M^ef portraits of the late Joff^ph Chamberlain 
and hia son, Austen Chamberlain, as a memorial to the 
wnih: done hy these oAoials on behsdf of tropical medi- 
eihe, Mr. Haroourt, the British colonial secretary, gave 
an adOonat of the results aooompHsbed by the London 
School of Tropical Medicine. Aside from the discoveries 
made in its UmratOTles, it has benefited humanity by 
sending It* students abroad to countries where their 
special knowledge and stdll was most needed. Perhaps 
tM most striking example of the progress made in 
tropioat medioine is the west coast of Africa, a region 
notorious beyond almost all others for deadly ollmatio 
ooaditiona In the past ten years, the death*rate among 
British officers on this coast has bmn redmwd from 28 to 
8 per 1.000, and the invaliding rate from U2 to 28. 

OullhartNi Weather Perecaate.— In a oommunioation 
to the IVeaeh Aoaderay of Beienees, M. Gabriel Ouilbert 
reporta the results that have attended the apidioation 
of his empirioal method of weather prediction in a series 
of no lees than 9,000 forecasts, published in a Parisian 
newspaper. This method of forecasting, which seeks an 
indioation of coming changes in barometric pressure, such 
as the paths of cyclonic disturbanees, from the obs«rve<l 
relatioa between the force and direction of the winds to 
the foroe and direction appropriate to the existing isobars 
and barometric gradients, was first announced by its 
author in 1891, and attained great prominence among 
meteorologists when M. GulJbert won the prize in a 
weather forecasting competition held in connection with 
the international exposition at Liftge in 190.*i. In the 
series of foreoasta almve mentioned, it is claimed that the 
movements of cyolones in all ports of Europe were cor* 
rectly forecast 24 hours in advance in 89 per cent of the 
cases; variations of pressure in 80 per cent; and weather 
conditions in more than 80 per cunt. It is claimed, 
moreover, that nearly all the failures were due, not to 
the meth^ of prediction, but to the sparsity of weatber 
reports from oertaiu regions or other analogous causes. 



Laboratory Studies of Halos.— Of the very numerous 
recorded forms of solar and lunar halos, severai are ex- 
cessively rare; some, in fact, have been reported only 
once or twkw in the history of soienoe. Moreover, such 
pbonaqicna are commonly of brief duration (sometimes 
lastiag only a minute or two), and so local in ooourronoe 
that the individual student of halos may hope to see only 
a few of the rarer forms in the course of a lifetime. Thus 
it i* said that the kVench meteorologist Renou, who 
searohed the iky oonstaatly for hakni during fifty years. 


Whs pever rewarded with a gUmpse of the oblique arcs 
of tlM antiwlion, the bale of Hevellos, the paranthelia 
of 90 idfipMS. or Of several other rare forms. U is no 
wvmikr, tbereforei th»t riie thitwry of huios is still frag- 
tawttMjly. At a woeat meeting of 'the MoteorologioiU 
Soqloty 0 M. hmaS0 suggosted that this prob- 
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AeroBautics 

New ANltttde fteeord wHh an Aeroplane. — On July 
md, at Johoinnistbal Awodrome, near Berlin, Germany, 
Otto Lmnekogel soared to a height of 21,(i54 feet, or 4.1 
miles in his monoplane, said to be the highest alUtudo 
record yet attained by an aeroplane. 

Braced Aeroplane Surfaces.— A patent. No. l.iori.filo, 
to John George Aulsebrook Kitchen and Isaac Henry 
Stort^iy. of Ijauchester, England, provides a special con- 
struction of piano supporting surfnoea, whereby to secure 
greater rigidity, compactness of form and stabilily. 

Reinforced Gas Containing Envelope. — In a patent. 
No. 1,100,702, issued upon the invention of Hermann 
Naate, of Bitterfeld, Germany, is provided a siiecinl 
means for strengthening and reinforcing the gas contain- 
ing cnveloiies of airships transversely for the purpose of 
preventing them from iMwoming deformed, especially at 
their overhanging ends. 

A Novel Parachute Attachment,— Otto Kroop, of West 
Hoboken, N. J., has secured patent. No. 1,101,190, for 
a parachute attachment for aeroplanes, including means 
for effectively and practically instantaneously setting the 
parachute in operative position brospeotive of the angle 
at which the aeroplane may be tipped, either longi- 
tudinally or latarally. 

Promlaed Development of Army Flying Corps. — Having 
available July let an appropriation of S2.V).00r) for ai<ro- 
uautios, Brig. Qen. J. P. Borivon, Chief Signal OfflctT, 
and Asst. Chief, IJeut. Col. Samuel Reher, have prepared 
plans looking to a competition by the builders and in- 
ventors of aeroplanes in America. It is expected that 
large purses will bo offered and that the oompetilion will 
take place at San Diego, (^al , during October and 
November. 

The Military Value of Cross-country Flying. — Cross- 
oouptry Hying forms, perliaiw, the most important part 
of a pilot's trsinittg, but m practice opportunities for 
making long cross-country flights are rare. Accordingly, 
in Germany, military pilots are encouraged to compete 
for the manifold competitions instituted by the National 
Aerial Committee. Croas-oountry races are held, in 
which both civilian and military competitors take part, 
while in all the big races a military iibwrver is carried as 
passenger. 

Sikorsky Aerobus Records. — According to the daily 
press, the Russian aeronaut Sikorsky is making some 
Etunarkable flights with his great aoroplaDC, or "aerobus,” 
especially in the way of carrying numerous passengers. 
The following new records are listed. On Juno lUtb, ho 
mounted with 10 passengers on board to a height of 2,(XI0 
meters (6,200 feet) in 1 hour 20 minutes 21 secondR; and 
during the night ho mode a flight with 6 passengers which 
lusted for 0 hours 33 minutes 10 seconds. The aeroplane 
is fitted with two Salmson motors of the 200 horso-power 
typo. 

AIrcran v. Submarine. — It is undoubtedly true that, 
under certain oonditions, it is possible from a good alti- 
tude to perceive objects at a oortuin depth Im<Iow the 
surface, but this is mamly the case with calm, clear water, 
with a favorable light. In the ohoppy gi'cy waters which 
abnuiri round British ooasto, a submarine would rarely 
lie detected, more «i8|)e«ially as the view fniin the pilot's 
and observer’s w'ats is, in the majority of coses, most 
defective at the prosont time, and the floree slip-stream 
from the propeller revolving in front, added to tbu high 
sjieed of travel, render the use of gogKivs imperative. 
But, in the opinion of a writer in the Jjondon Daili/ 
Telegraph, minor difficulties such asHbese may, and no 
doubt wiU, be ovureome m time, and experience alone 
can show in how far the aeroptano wUl servo as a pro- 
tection against submarines. 

Status of the British Industry. — On the whole, the 
British aviation industry may be said at the preseut time 
to be in a more satisfactory condition than ever before 
in its brief existence, according to the London Daily 
Telegraph. There is first the growth and development 
of avistioa itself, involving a natural expansion of the 
industry. In thq seoond place, there is the remarkable 
increase in the effigrttve strength of both branches of the 
air service. Thu military wing at the present time 
possesses five aqiawlrto^, each of which has nearly been 
brought to its full establishment strength, both in men 
and maehmes, and, 'more impevtant still, in transport 
material, thoogli adequate reserves and the requisite 
stock of spwra ports are still, it is to be feared, lacking. 
These sqttadriittS, completed by some additional flights, 
are now mobiUxed and engaged in oonoerted manceuvres 
on SaUriwury They comprise, roughly, about 

seventy sHeetiye aerapianes, which is not wholly un- 
satisfaoixmr fAy the time bring, though, including re- 
serves, the foil itritobliriuneat strength of the eight squad- 
rons, wbitefa;, Ah paper, sonstitute the military wing, 
amounts to fewer than 200 aeropl*Aes, irrespective 
of Ihoea r«qt(lMl f<w tuition at the Central Flying Sohool. 
It must hq Driltowbwqid, and the fAot is at last obtainiiig 
recognition ip h||Mal Ruartors, for every aerQ{d«ito 
in oopunkrioAit^ Is aqo ijW up; it is this exoeptiouv 
gUy brityy ttotollkul ¥*r that neooRsitaies such uausualty 
laige rsseriris. < 
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Inventions 

stenographic Writing Machine Patents, — A number 

of patents, Nos l,098,ll.'l to 1,098,118, inclusive, have 
been issued to Ward S. Ireland, of Owensboro, Ky., for 
sundry improvements in stenographic wTiling machines. 

Electrics! Heater for Concrete Buildings. — William K. 
Haddaway. Jr., of New York eitv, has patented. No. 
1,09H,4!W), an eleetrie lieatiiig system adapted for heating 
concrete buiitlings, and in which the metallic reiriforcu- 
moiits are utilized us elements of tlu' heating Hystem. 

Putting Indoors for the Golfer.— Curl J. Louder, of 
Mount Vernon, N. Y., has K««MirMl palerit 1,101,20:1 
for an indoor golf putting eiip providing a device 
by whii'li a golfer may practi<!« indoors in snob 
manner as (o improve Ins play upon the oetuai 
putting green. 

A Charles Francis Jenkins Patent. — Charles Franeis 
Jenkins, of Washington, D C., has secured patent. No. 
1,098, SO.'"', for an internul nombiistion engine, providing a 
two-cycle engine in whicdi the fuel supply may he reduced 
to any practically desired extent without danger of miss- 
ing explosions or introducing any harmful features. 

Fire Protection in the Patent Office.- -After eonsidern- 
tion of other Rystems of firo protection, contract has Isien 
awarded for the msfallalion in (he IT. S. Patent Office 
of an automatic sprinkler system for the protection of 
some of the valuable rfsiords stored in or upon infiam- 
mahh' supports, especially at points where tho fire danger 
setmis gn'atest 

A Veteran Patent Office Examiner. — Dr. A. O. Wilkin- 
son, the dean of the Corps of Patent f)fflce examiners, 
celebrated the fiftieth anniversary of his connection with 
tlie office on .Inly 1st. 1014, ri'Ci’iving tho eongratulatioiis 
of the Commissioni'r and his official associates. His first 
ihisistanl, Mr. Win flntcliinson, with forty-seven years 
in the office to his credit, is not far hehiml the Doctor in 
point of service. 

A Device for Cleaning Botlles. • The great diflleiiltv 
in removing deixisits from tho insidi* of iiottles is well 
known, and often they have to bo discarded for this 
reason A (Swiss inventor makes an ingeniouH device in 
the sbiipe of a rather large metal basin with a middle 
upright (ul>e. Sand is put in the basin, and a Iioso con- 
nects with the water supply, A simple arrangement 
allows of projecting sand and water into the bottle which 
is fitted over the tube, and this cleans it, ellectually. Tbei* 
the sand can lie stopped and tho ojveration finished with 
pure water. 

How to Remove Air from Wine Bottles. — To keep 
wine properly, the liquid must actually touch the oork, 
for any air i hat is eomiiressed here by corking the bottlo 
is very injurious. Air can be removed by taking a small 
copper tube als>ut the si/e of a quill and filing it so as to 
make a gemi-tubo, then fixing a thumb rmg at the tqp 
and sharpening the bottom end Place tho tube in Ibo 
neck with the flat side against the glass, and the cork is 
driven in so that tho air comes off through the tube. 
When norkeil, the tube i» withdrawn and no air w left ii» 
the bottle. 

Photographing Yourself at a Distance. — A curioim 
method of photographing oneself when at quite a dis- 
tance from the camera is proposed by M. Morisot. Tako 
a wooil spring clothespin and Rhapo out one end so that 
it grasps the bull) of the shutter and tho spring tends to 
press on tho bulb. Then the other ends are brought 
together so as to release the bulb, and are tied with string 
or thread. On this is put a piece of fuse of some length. 
Lighting the fuse, the person goes to the distant point 
before the eamern, and when the string is burned the 
clothespin presses the bulb and makes the o.xposure 

Seeing by Wire. -The sensational paragrajihs which 
have been appt*armg in the press on seeing by wire are 
somewhat misleading. There m no indication of anything 
fundamentally different from the plans which wore put 
forwaril in the early days of the Phvsieal S»>oiety of 
London, when the late Mr Sholford Bidwell, Prof. 
Ayrton, and others, were experimenting with selenium. 
At that time, mosaics of stileniiim were going to do all 
that Is promised now, but they never did. It may be 
that Dr. A. M. Low, whose apparatus has been described 
in the daily press, has made some progress, but the pub- 
lished accounts of the invention as "tho latest scientifle 
discovery" ore absurd 

Wiratoss Telephony.— Au article in tho Paris Matin 
which has excited much inten'st refers to some interest- 
ing experiments in wireless telephony carried out by 
Capt. Colin, of the French Navy, who has been at work 
on the subject for some years in coUalxiration with Lieut. 
Jeanoe. The details of tho apparatus are not given, but 
it would appear that some improvement has been made 
in the direction of maintaining steady and continuous 
oscillations at tho transmitting end, Sjicech, it is stated, 
has been transmitted from l^ris to Finisterre, a distance 
of 300 miles, and a type of field apparatus with a mast 
about 90 feet high has, it is said, been devolopt’d, whicb 
can b« unloaded from a motor-car and set to work by a 
«r«W of six men in twenty-oiie minutes, and will transmit 
without difficulty over a distance of from 00 to 120 miles. 
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T«n Hmn Greater Than the (Nd 

N KAItr.V (fv^ry n-jtului- trnvalvr ncrotw the AtJnntic 
beouiiKw nttatlietl to ttotne favorite Kteaaier <>u 
wbh'h he voyaite/K freyiielitly, Huil whh‘li he •ttit'idiutly 
reot>iuineia)a to hla frleiwJe. The White Wlur liner tlrxl 
to hoar thi> name ‘‘Brlttinnle," lauuchwl Iti J‘^74 and 
euiitloyod reuiilarly in trausatlnnHe erwNingn until IMW, 
w«H In the fulluHt Nenw of the term a fuvnrlto veenel, 
aiHl It) reraemhPD-fl jileiiMiintly hy Hcorew of thouNrtiidu 
The eeeond wteuiuer to l)e(ir this llItwtrloUM luime la 
a slant, ton tlineh lurser llioti her predeoeo- 
dor, whh'h la now netulus coinplellon «t 
Helf«at. 

The blrdaeye view reproduced here- 
with la from n photo of actual uiodela of 
tbeae atenmers w'bleli our nrtlat baa deftly 
platted hi the water, and they demoustrtte 
vividly the rapid atrldea made durtas the 
past four decades In the Hue art of ship 
conirtructlou. The newer and srroater 
’•Brltaniih'," 50,000 toiw. WrjiteHt of all 
Itrltleh ateniaera, will enter aervlee nest 
aprlns, 

The “America’s” Developments of 
the Past Week 

By the Staff Correapondent of the Seien- 
ttfle American at HammaiHieport 

W HKN Mr. Turtlaa had Hnlahed te,,t 
las the oiten aea-ale«l bottom at- 
tached under the “America,” an Ucwrlbetl 
In the BotK.\Tiric AMSatcAK of last week, 
he and his associates were pleased and 
bo|>efu] for better results in succeedlua 
trials. He was now urged by the practical 
aviators to laiard up the sides aud rear 
end of the sled-Hke raft, so us to exidiide 
the water, Impart shallow draft, and 
cause the craft to skim promptly over the 
water’s snrface, without having first to 
be raised from her former deep wallow. 

The new bottom measured. In ground 
plan, 13 feet lung by 7 feet wide, was 
welt turned ufi In front, to mount the 
water readily, and was hollowed under 
the fore part, hut nearly flat at the roar 
fiart, which terminated flush with the step 
of the hull. Looked at hurriedly, this ar- 
rangemeut seemed good to the uncalcu- 
lating; there was ample huoyatn-y and a 
fine planing surface. The practical fliers 
who had urged Mr. Curtiss to thl.a form 
of the sea-sled exitected the craft to 
mount the water and plane better than 
anything yet tried. But as the center 
of gravity was at the rear of this huge 
600-pound barge, while the center of buoy- 
ancy was nearly two yards farther for- 
ward, the bow rose aud the tail sank. 

The full thrust of the twoiiellers could 
neither level the croft nor beget speed 
enough to make her mount, A submerged 
planing tin was fixed at a large angle 
under the stern, but without avail. Bhe 
would neither lift her tall from the water 
nor mount and skim. Mr, Curtiss, who 
at no time had relished this ponderous 
and costl) aildltlon, brought the alrboat 
ashore and held a brief conference with 
bis aviator and constructors. 

After considering the many ways that 
had been trb>d, and might still l)e tried, 
to make the twin motors and attached pro- 
pellers lift the desired 6,000 [smuds to the 
water surface, so that the iKiut might 
plane swiftly ou her bottom and rise Into 
the air, It was decided to forego for the 
present trying further novel devlc-os. Cur- 
tlse iiroiioscd to add a third 00 horse-ptiw- 
er motor, like the others, with a direct 
connected proiicller, and to add beside the 
bow the early planing fins which had 
proved so elflcleut shortly after the 
"America’s” launching. With these fins 
and two engines nearly itounds total 
weight had been lifted, and carried in 
su(<cessfal flight. It was thought that the 
third engine might add 1,500 isaiuds lift, 

1,OOC pounds of which could be available 
for cgrrylng gasollue. 

After discussing the various possible 
locsttOBS for the third motor and propeller 
Cnrtiss decided to mount them cm top at 
the upper plane, near Its center of Uft, 
the’ propeller to jut forward of the lead* 
lug edge and oend Un stream back imralM 
to those of tbe twin propellers wfthoot 
damage (sf the orlginai arram^etttBt of 
propeUors and control I 


SCiralflCAME^Q^ 

take chances oh the ' dtsturbjliig effect of such a *b^ 
ihrml If the craft slKinld rise and with an enutg 
thousand itounda of fuel, tbe tlilnl motor inlglit' be 
alUmrnl to work during the ejitly part of tbe voyage, 
siul later Ih> bdd lit reserve. Pmslbly ways conhl be 
devised to dbalntsh nr ollmbinte the resistance of ftie 
idle propeller. These Improvements were ordered oh 
Haturday night, with the hope of a trial on tbe fol- 
lowing Tuesday, July il. 

Ob Jtdr 23rd the "America” rose from the water 
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motor Whteh bf« pm 

Vijipi .in the object s 

^ her, ttt 'lift' tbe water' wJtIt 
•i^s' fteeh ‘ sought' 'lor Inf ^1 

'.Csiperlbtehte ' ’nfiidt with the 
If ft I# found ^ 

•<AuH>ric«'’ ,<}?u fly With two i 
#fter ttsliijB;:,ft'0m the water, she 
Wrfeoh wM *01* her groat gt 

" irtuis latest trlaV'4-.-,-T,r 

, .wns'flmoa pounds. WlM«f'#j, 

In excess <tf what she 
carry on her long , 

msitriiln flew additional 

motor, ■ ' ■; 

Inctuding its third flflgliig Mtfl 
plottlnir siurfaces 
SJMfl fwunds. and on iHgf 
her cn«*o is efidttflMM 
Porte. 168 ippunds'i’ 
yteliet, 146 ponndst 
pounds; ongtoe ott, tm 
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.merico.” showing tks third motor monitsd on tho nppsr pinns. 



“htiUttnic ' (of the 7«'s> eompsrtd with t|w ’’Brkniiiik” of m<. 
** h ships drown strictly to oeols. 


T BB increaalngly Itigh prioo of asskt Is 
Stlmnloting the senroh flw dtheg fllfWli 



supplylmi the protetii ghirt is * 
from meat in the o ; . ' 

ipente recently carried ni^ in TsgnS Afy 
J. B- Bather point tO cottonssed tflegl lMk 
a promising food in this nonuecliteh, t^hts 
cheap sohstanoe is extremely rteU Id, flw* 
telu. Mr. Bather finds that n o* 
digestible protein Is twenty-one os 

expensive in eggs and fifteen iteRtei as 
wcpenslve in meat as it is in ORfiteoMad 
meal. Numerous experiments to use 

of this food were mads on huil|toa sub- 
jects. It was found that tbe mool coutd 
not be used alone, hot, in order to b« 
palatable, had to be mixed wifti com meal 
or wheat fiour, the Cottonseed meti flsrm- 
tog aot more than one fifth of ihf thlX' 
tute. In tbto form ft wna made into bread. 
touifiiiB. cage, etc., by tbe ordtonty: rsclpes. 

In the dietary, however, ft does n«d .Oc- 
cupy the place of bread or cake, but at 
meat, which should bs partly or wholly 
dlvensed with when tbe oottonsesd meal 
Is used. Dilated as above described, flew 
people will be able to eat more then thro 
ounces of cottonseed meal dafiy. tu ad- 
dition to protein, (Hittonseed meal contslss 
noarly as much digestible fst and carbo- 
hydrates as beef flank, and nmre than 
beef lohi or leg of mutton. Whether toe 
long-CDDtlDued use of tots food, to the 
complete exclusloii of meat, would be 
healthful Is, for the present, doubtful, to 
view of the welt-kuowB and etUI mysteri- 
ous toxic effect of cottonseed meal when 
used in large smouute and for a long 
period in feeding stock. 

Aotoriea’g 1,800 Iion»pBw«r 

MotovlMMt 

T HB only American entry in toe inter- 
national motorboat races for toe 
Barmsworth trophy, which are to be Wht 
la Bnfland this month, Is toe *‘Oistuiiber , 

IV." It ought to make s very good Slidw- 
Ing, for it is the highest powered nuflag 
bast tost has ever taken toe water. 

'Bhe "Disturber IV” was toint tor Oom- 
toodOiw Pugh of OhlcsfO. It is 80 feet 11 
Inches long, and is fitted with two spSRiat 
e«dihes, one at each side <tf tilft 
Khcb engine has twelve oylhideto 
into bore by TH-toto stoOfcsV Uhd % a 
toted capacity of 900 hotoe-power, t|tot Is. 

total of X800 hotoe-jtow««,4h'toe/^ . 
Poster plant. Overhsto vhtoes.gbs todd, ’ 
the esbaast pipes nuintoff ovgr top t#s 
M toe cyiimJers, as sHotto to too l«i^ 
",:flltoph. . ; ' , 

j,,lU ignltlop sysMin'to # ^4# toto* 
that baa cver.beto ' ' 

' i^rnal oombastlon' Ithwte . ws* 

^ ,two ut 
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LsogUi, Xwt. Uulaium livlgbt, a 


Uaxlmum wMtb at baa«, 810 feet Cepacttr u( reeervolr, 8,043,20 
Elephant Butte Dam. Rio Grande project. 


a ern New Mexico, elKhty niilee north 
of Lae OmofH, 1 h reiddly nearing comirte- 
tion, and will Iwgin to store water the 
coming winter mid spring. 

This is the most notable project of 
the Uolted Mtates Keclauiatioii t^ervloc 
for the reason of its inter-stato, inter- 
national, and enginoering features. It will 
bring into cultlTatlon IHO.OOO acres of 
land, 1S9,000 of which are in Southern 
New Mexico and Texas. 

The completion of the Elephant Butte 
I>am and the storage of’water, which will 
bring to pass the resurrection of this fer- 
tile soil of the Rincon and Mesllla Valleys 
in New Mexico, one at the only sections, 
if not the only section, of the ITnltbd 
States that rivals the vajley of the Nile 
Will be the biggest work of its kind that 
has ever taken place to further the devel- 
opment of the Southwest and to focus the 
eyes of our country upon this part of the 
Tlnlted States. 

These valleys are the oldest irrigated 
districts in ai^r country. Even before the 
arrival of the Eng^sh colonists in the 
tJnlted States, the Spanish, explorers were 
invading this section from Mexico, build- 
ing nalastons and founding towns that re- 
nMdn as monumenta to their d^van^ and 
settlement. Besides the ruins of these 
towns and missions, there remain signs of 
llte agrtettltuntl develojimmts thaj: exhibit 
w^t h^d previously be^ done with the 
aikU of Btle region. The aid vltteyards. it 
is Stated, compared favorably ^th the 
daest 1^ franco and Iteily. 
s Jlj: is a striking and llttliig cotneidence 
in fheaa valleyar after more than 
hiltfidred ymifs of irrigetlon In one 
tjionp,' Of < another, ohayad he fom4 the locar 
tiea of the bitw^ aafi dheet IrttgaBon 
ttrojeef In the entire eonnuy. 

of thS'' liifoitbaBt Bn^ 



CwMcneOM of the OtilHmt 


Botte Dofb eontni 
of awopery. 


r M«,0M eoUe yards 


Ikam, regards Its dlmenstuus, are ns 
follows : 

The length of tlu' <ln«i will Is* 1,200 feet. 

Width of the roadway on top will be 18 
feet 

The maxiuiuin height, of dniu will lie SOO 
feet. 

Maximum width at hnse, 21H fiaU. 

It will have twelve water giiles. 

There w'lll la* fi5ti,0o0 eublc yords of 
masonry in the strueture 

It will create ti reservoir 45 miles long, 
submcTglng -WMltHi acres of land. The 
artlBelul lake which will tie formed bj the 
dam will be the largest of Its kind In the 
world. Tho capacity of the reservoir will 
be 2,642,202 acre-feet of water, an acre- 
fool lielng enough water to Hood one acre 
of ground one foot deep It will contain 
862,000,000, (XXI gallons of w-aler 

This water. If spread out one fisil deep, 
would eover more than 4,128 sijuare miles, 
or an area of over twice that of the State 
of IMuware It would fill a pljs* 4 feet lii 
diameter, 1.7:14,7(X) miles long, or nearly 
seventy times around tho world. It would 
nil one hundred ennuis 20 feet wide and 
4 feet do(*p, stretching from Ni-w York to 
.San Eraiielsco. 

The maximum depth of water near the 
dam will Ih* feet, and the average 
depth of water 66 fts>t 

111 huUdlng the dam, It w'lis nooessary 
for the (Jovernment to eonstruet MH/h 
miles at roadway, 21 intles of teletihone 
line, 7% miles of janver line, and l.'t miles 
of railway. The cost of the project will 
be 17,200,000. 

The annual flow of the Uto Grande at 
the dam Is 800, (XK) acre-fei't The lands 
eompriseil In this project will reipilre for 
their irrigation only WW.OOO acre-feet per 
annum. After flgurliig in every isisslble 
source of expenditure, waste, and depre- 
ciation, there will la* left In the reservoir 


n 

for fluergwtdM. aftor it iiaa <ne> ilM» aot iMi 
than 1,400^ acrc-tMt. or now than ntoogb water to 
Irrigate the entire aorMge during more than two jwa 
of total drovth. Thla latter atatemeut will protMbly 
give the moei adequate Idea of the launeuaity of the 
dam and the wonderful atorage eapaolty of water for 
irrigation which It will provide. 

With water in the big Blephant Butte Eeaertolr. the 
farmer in the HIncoii aud Maailla Valleya of New 
Mexico will be maater of bla land. Farming will 
he otwnged from "chance” to "certainty"— -no drouth 
can cauae Uiaa, for he will have bla own water factory. 
No flooda will occur, for he will control the flood gatea. 

In the neighborhood of 60,000 acrea of thla land are 
being irrigated at the preaent tlnie from community 
dltebea which take their water from the flow of the 
river. Home very fine oropa are being Obtained, and 
they are llluatratlona of what can be done and auggea- 
ttona of the greater thliiga that Can be expected with 
water behind the dani. 

' ' it la not claimed that theae vatleya will produce 
fabuloue cropa without labor. Here, aa elaewhere, the 
Boll will not yield Ita beat ^nrna without proper work 
and proper cultlvatlou. The claim ia made, however, 
that with proper culttvatlou the land of theae valteya 
will produce reauUa equal. If not auperlor, to any to be 
had from the richeat irrigation dlatricta In tha world. 

Alfalfa In the leading crop at the preaent time, and 
from four to live cnttlnga, and from one to two tona 
to the cutting are obtained. Wheat ylelda from 26 to 
48 buahela per acre and corn from 60 to 76 buabela. 
The valley N are Ideal for the growing of fruit and 
truck, and theae are the cropa that will replace all 
othera in the future yeara, aa thla land will ultlmateiy 
become too valuable for the growing of auch cropa a'a 
alfalfa, com, and wheat. 

Lae Orucea la the principal city of the valleya, with 
a population of 6,000. It la a modern, up-to-date city with 
all public ntiUtlea and churchea of all deo^liiatlona. 
It haa an umiaually flne achool ayatw, and In ailditlon 
to the public acboolH, the Loretto Academy, conducted 
by the Hlatera of Loretto, ia located in Laa Cmcea, and 
the State Agricultural C'.oltege, which ia a very big aaaet 
to the valleya, la located at Meallla Park, two and one 
half mllea from lAia (irucea. 

Beoently a big and magnificent work waa Inaugurated 
by the Elephant Hutto Water ttaera’ Aaaoctatlon, au 
aaaociatlou of the farmora, in the forming of a pub- 
licity and Immigration campaign, not for any financial 
return, but to give out full and accurate Information in 
regard to the project and the valleya and to help the 
man who wlHhea to obtain a location here to get net- 
tled, aud to help him in every wiiy' pbaaitile after' he' 
beoomea a nelgt^hor, 

In addition to the help of the Water Uaera* Aaaocla- 
tlon, tha United Statea ReCiaiOatton ' Service, which 1 h 
buikUng the dam and la now tu^charge of the conatruc- 
tlon bf the entire project, atauda ready' to render every 
poanlble Baalatance to the newcomer,' aud their atamp of 
atiproval, from their many yeara' experience in auch 
matterH, la on all thla work, the Water ITaera' Aaeocla- 
'tlon work Included. 

In mentioning the Elephant Butte Dam aud the thou- 
aanda of acrea to he reclaimed with the water which it 
will atore next Nprlng and the great development which 
It will bring to the Southweat, perlmpa the greatcet 
charm of thla aectlon after all, liea In ita climate. The 
average elevation la about 4,U00 feet. There are 326 
recorded daya of auuahlne out of the 306. The tem- 
perature doea not go below aero, and averagea In the 
Delghborh<M>d of 78 during the Mprlng, aiimmer, and falL 
The purity of the air und the almoat perpetual aun- 
ahlne make It the ideal climate for the invalid from 
lung trouble It haH been prononneed by a body of 
medical exjterta from Kuroiie who vlaited all aectiona of 
the globe and reported to the French Medical Congreas 
that the valleya In New Mexico (now coming vmdor the 
Elephant Butte Dam) were aa nearly ideal aa an all- 
year-round climate aa could Iw found In the yrorld. 

So, after huiidredH of yeara of crude irrigation by 
the ancient Pnebkw, the early Mlaalon Fathcra, and 
early Americana, and having Iwen for many yeara en- 
tirely forgotten, thene valleya once more will break Into 
beauty and bloom. 

Trackinsr a Radio-telegraphic Outfit 

I N a recent march from Fort Myer, Va , into Ponnayl- 
vanlB, the Third Field Artillery, U. H. A., had aa part 
of ita equipment a truck in which whh mounted a radio- 
telegraphic outfit, the snCceaa of the wlreleaa experiment 
being wall explained in a meamge aent by th(; aet from 
the eommuider. Major Dharlea P. Summerall, to tbe 
Chief aignal offleer, whcfein it la aaid : "Ra^lo tractor 
1»« ooiBpleted tcfta in every particular perfectly dur- 
tag Ihgsdh of 200 mUea; no damage or delay occurred 
to tractor of equfpntent 43oaaauind alwaya in commu- 
nication with ArilogtOB or^few Tdm after iatter waa 
called. Itwmiiaeteiy'faMBatW'iafttll^ 
for maintaining oonainiileattMi 't»«|lr '^AlMter of^pera- 
turn an^rUh dlataitt ati«#na,>* - *' > , , 



' arikne X. aae/.iaMMif'''.:;-:'' 
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T HE fiMBUy of the late AnOmf M, BWdy haa eg- 
thoriaed awgitd ausdany hy toe Aneciaan Wtt* 
aeuin of Safety of a i^d medal to that Ametlca]i elac^ 
trie railway company whlrii for the, year of awa«d 
ahall have done moat to ooneerve tote rafety and healtoi 
of the pnUk) and of tta omployeea In addltkm to the 
gold medal awarded to the compel^, a replica in allver 
will be awarded to that member of the operating ataS 
who haa moat oontributed to the aucceaaful record of 
aacdi company; and another repllra In bronie will he 
awarded to that employee ta the company whoM aer* 
vloea have bean. of the greateat value In the promotton 
of aafCty and health. 

Conditlona oi Cocnpetitioti. 

The fotlowlpg have been adopted aa the oondittona 
of the competltkm: 

The competition ahall he for the year ending June 
30th, and the award for tbe firat year ahall be for the 
year ending June 30th, 

Every eompany entering tbe competition ahall Ale 
with the American Muteum of Sa(ety„hy the Slat day 
of Anguat next after the claae of the year tbe data 
upon which it founda ita claim to tbe award. Sndi data 
for the year ending June SOtii, 1014, ahall be filed by 
Auguat 3l8t, 1314. 

Every competing company ahall Include data cover- 
tug all linea compriaing tbe entire ayatem of whirii it 
ia a part, wthout regard to technical ownerahlp. The 
teat ordinarily would be operatlou under tbe jurladlc- 
tlou of a single president. 

Such data shall Include: 


ataetUig the health and inlUn of _ 

a. laatraeitea of emWOyaea la 

8. A Wport ahowlnc the foMoWliW 
tlon wtoh the operatlonB at ibt company far totewto' 


». Tha dtvwea of the trtwk mitoaae tote aartooet ekwgied 
and aubWayrltoto na®a«Bvtoy s al»o »te artam «*d 

ytmrhaa UiiM, MqtoOttwdy; ahowtag elite v^'Pe^ nt 
Mitooga to <w the jnttete right of why. ' : 

a Tha BomlMv ot revaime raw«g«»' oetetod, 
aapaaataiy Aa amhbw carried on aeriOea itoei. ’ ; j 

a. Tha sateter of ear miles ran, iteawtog arih^Mttof ^ 


Tha anwmhtt of aamtagi, both tee mitoant DA 
aad that actaaUy. paid, on aceouot of aedMegto oeahimg 
da'rlag tha yaw, tegotear with tea ratio of ante gtehttoto 
to grata oantoie. 

p. Tha aamtely avaoaga anmbar of emptoyaaa. 

a. Tha aapaaial diffleidtiaa, u any, physlael, legal and 
otear, affaottoe tea aafoty ot operation. . 

4. A report of aU ottier facts regarded i«r the com- 
pany aa matarialiy bearing upon tbe rehotd for oouaer- 
vatlon of aafaty and health made during the year. 
Data for other yeara may he given lindar thla heddliig. 

Tbe committee on award may aak fof any additional 


3. A report of all caaualtlea to paaseogers, employees 
and others. 

The torma aud in teU form an to be ondentood aa 
foUflWi ; 

Train mllM ran (hall bo the total of at! ravanue aad non- 
rovouuo milmge made by motor can or locomotlTM In all 
clunim of urvlce, except conatrurtlon lervica. The mtiaese 
of Dingle car operation to regarded oa train mileaae. 

The nnmber of omployeea for computing the rate per l.QOO 
in InduDtrtol accldento to determined by lUvlding the aggre- 
gate day* worked by all employeoa In Induatrlal aorvloe, auch 
a* track men, lino men, shop men, power honee and aub- 
atatlun men, freight hnniUeni, and other* not actually en- 
gaged In the operation of can, by the number of working 
daya in the period covered by tee report. 

Train accidente include Ml caanalUu* reaulbiag.vfrom col- 
Itokin* with other can ot tratoe, deraUmento, and miieel- 
laneou* aceldenta to tratni. 

' Ottier than train acetdonto toclode all Chinijtlto raoalt- 
lug from accldento to roadway or bridgea not cawing derail- 
mento, ae, for Inatance, Brea, flooda, land-aUdei, exploalona, 
etc. , atoo all reaultlng from coUtokma with veUtbW, ptatfora 
acet<lc,uto, and . bteft.^ttto^nto odpiiiected yrith' tge actual 
operation 'of car* not Including Indoatrta) acciitenta. 

luduatrtol accldento include an accldento not InvolviDg 
train operation, hut occurring to employee* of the company 
on or nimut railway preratoea. loetance* are; accldento oc- 
curring to employee* while working on tracka, bridge* or 
other atructure*, at itatlon*. In or about power bouie*, «ub- 
Htatloui, shop*, barn*, traiwnitoston ami distribution line*. 
Kellwsy premtoea Include highway* and other public prop- 
erty occupied under franebtoe right*. 

PasMengera Include passengers on passenger, freight, and 
mixed train* or cars, and persons carried nnder agreement 
or contract, such as employees of express companies, postal 
employees, etc. 

UmployoMi Include employee* ot the company competing, 
but not the employees of other companies carried under agree- 
ment or contract. 

Other persons not trwpaaslng Include all persons other 
than passenaeie, employees, and trasposaen. 

KUled ; Accldento to persons resulting to immediate death 
or In death within 24 boors from tee time tee eocldent oc- 
curred should be reported In oolumne beaded "KlUed.” 

Iniurcd; All other accMento to persons, IscHidiiig teot# 
resulting In death of the person injured after Interval of 
more than 24 hour* from toe time the arrident occurred, 
should be reported to tee column headed “Injured.” Trivial 
accldento need net he reported. Accldento to employees than 
be regarded as trivial If they reaiiit to tnlnrtoi so sUght m 
not to prevent the employee tojured trem pertormtog hts 
accustomed service for more than terad days, to the aggre- 
gate, during the ton day* immediately folloWliig tee accident. 
Injuries to passenger* and other persons that do not pnvent 
tee' Injured person from (oliowtog bl« customary vocation 
for more than one day ahall be regarded os trivial, 

2. A report of tbe vartoua measures token durian 
the year to coneerve safety ond taeoltb, iudndlnc, 
among otbOrs, the foUowtag: 

A Block rignal*. 

h. Protective derlcee at railroad erpastogs. 

0 , Frotectivs devicee at birinvoy crossioga 

a. PrStocttve devkse «t other pointo ot daagar. 

S. Automatic stopa- 

/. Bofety doviees ta can, shopi, p«iwer henaas, sglMite- 
tl^, aad to connection with roadway and tramnoisriso 01*4 * 
diktribotton systems. , ' ' 

p. The sepsration of grodss, tts' raductloa of oBivte, ‘ 


data. 

Heart Strain and Iti PrcftatlMi 

I N reading o paper raoeutly on ’'Bwrt-Straln and 
Its Prevention'* before tbe Institute of Hygiene, Dr. 
J. Strickland Ooedall drew attention to the aaormona 
omonat of work dona by tbe banrb From before birth 
until, uaually, a abort time alter death it beats nnln- 
torrnptedly at rates varying from 70 to 160 ov more 
eontractlcHW a minute, doing at each eontnotton enough 
work to raise a 2-pound weight through a foot. Some 
conception of the work done can be gaged by placteg a 
2-pouixd Wright In the palm of the hand, resting the 
elbow, and raising and lowering tbe mUfot from the 
lerri of the eliiow to foe shoulder. 

Acute heart-riraln la dtificult to produce in a young, 
well nourished, and healthy adult; but It la veiy,.«My 
to produce if the baart-musclo la antemlc, polaoned, or 
the Beat of degenerative chan^. When tbe heart la 
strained, it loaoa Ita power of doing extra work. Oaaes 
have been observed In which the heart bad actually 
burst, and one cage In which an animal bad iWtuTed 
its heart an<i died from emoClou, Heart-atraHn may lie 
induced In aowo of the commoit, thOdghtlew a'cfti^ of 
everyday life, aa, lor inatance,' in the action of rntt'nlng 
to catch a tyalD, In an actual experiment Djate* on a 
perwm with a healthy heart, before the run the heart- 
rate was 76 per ptAute, and the heart Waa dolhg 162 
foot-pounds of work a minute; after the run the heart 
rate waa 180 per minute and the heart waa doing IWO 
foot-ponnda a minute— an increase of 228 foot-pounds 
per minute. Great strain may also be Impoaed uiwn tbe 
heart by ascending atelrs hurriedly. 

Emotions affect the heart, and as a result of anger 
the work of the heart may be increased from 162 to 224 
foot-pounds per minute. “Keep your temper" la, there- 
fore, good physiological advice. When tbe cardiac rate 
and work are Increaaod by atranuoua exertions, It la 
not only during the actual exertion that the heart’s 
work la Increased, hut extra work contlnuea to be done 
for some time after the cessation of the exertion. Tbe 
enotmoua amount of total extra work done by the heart 
is shown in tbe experiment of riding a bteycie utdilU, 
tbe gradient being 1 In 10, tbe length 2,904 feet, aad 
Ou time of the rt<le 814 minutes. In a tested example 
tbe extra work would have raised tons timnigh 1 
foot. ^ 

The work'of the heart could he eoonomloed li^ nUtey 
ways. If one wont to bed every ni ght at U> at 

12* tbe heart would be eaved 87«,0I» fonit-pottblie of 
week in a year ; by lying down half on kenr dally t^ 
■weotd be an atnmal economy of 219,086 on 

hoftri* rest every Sunday would mft 62,480 foM* 
and by ependtog every Sunday to 'm,' tootoiM 
df only eleoptito right hours, toe anetos to ihe 
Sfoidd to 868y4DO foot-poondo. 


and tea aibatoatem of obstraetioa* to view. 

A The otMarranoa d htrii *tss<Mte* -Witk Hoard to flM' 
iBsytetlon, matotenanca and laprcriemMt at Hlltog ' 
roadway teoaHatssieB end dlstr tbattan syataets. ' 

i. amndoidk of emptoiateaA phyabwl, and moMto 
/. PoiiodleBt attmteiiiiM of mfiofOm, phyaMI eUd. 
mental. ‘ 

A Rnl*a,aM riorijiUM. 

I BdeAttotolraeNumrM atsettog tke tstUto 
sciiaoi obUdsaU. /'< \ [ 
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^f*kumetu$ mUii «>««»* 


^ •*a«*t'0/ oorre- 

; Brtok 

to SdMtir of 

oa pwi Mjr tu imift (tf J«»no ao»>, ontltled 
nimu« nr boyhood dayi) 
t'ftfhd on ,% llbiw to-#«?thMtt Iftoblgui. In Lena- 
wor ««•, with my father, who 

W^ : » #»««* of OhaoSk A «ock of eheep 

$e miaillned ia * puM»t of « or 8 acre* during 
^ ii«ni|^«r nai^t tho #«»» w*» wteu ohort, and then 
dialiflod loanotlmr hoMl fw a faw waoha at a time. 

1[ a^ttlood that tl^B a)baw haU po Pcoetm to water, no 
atroaia or aprlim or 9oa0 nm: dapraaaloo where water 
cM^ ahonlhnhiite la time of rals, Hind no water was sup- 
to th*m at hay ^e, yot the abaoiP were fat and 
apiw«ahtty In good oc^itiom 
l ohkia'oiillad my father's attention to the ahaomw of 
w«^, and asked how the sheep could live without It. 
Gto replied that they obtained aufficlent water by graa- 
tng in the early mom^r hours when there was nsnalty 
a hhary dew on the grass. The grass was often very 
wet with dew, ea 1 had seen, and this, 1 believe, fur- 
lilHhed snlBchmt moisture for the needs of the sheep. 

IC^ht not this explanattcm apply also to the case trt 
tbf) antdopes and the gaselles mentioned by Drs. Blan- 
ford and Drake^Brookman? 2. H. Dabuho. 

Bngland. W 

SmM '0«m«a PloiMen In Teehnleni Ednentton 

To the XUriior of the Hourtutio Amioucaic ; 

I knew you wilt be fair and ftut to the many staaticb 
friends at the SoiaRTiirio AKpaidAir through taking 
notiae of my suggestion that the late esteemed profes- 
sors at Oarlsnthe (Germany) deserve credit for giving 
to thelv students In lectures and experlmsnts at once 
any new advances in aimUed sciences. 

Uy stoeare thanks for It For Instance : Prof. Blseu- 
tohr gave In 1804, by experimental demouHtratloiis. the 
"wavs theory" of sound and light better than I saw it 
sines etkty years, in-of. Redtenbacber was the first one 
to teatdi "construction'’ In mechanical engineering on a 
system baaed on theoretlca] plos practical liiveetlga- 
tltme. 

Thumb rule of millwrights to produce mechanical 
cootrlvanoss ended forever with RedteobacberV "sys- 
tem” Of constmcttou. My late friend, Prof. Renlaua of 
Berlin, the Snlaer brothers of Winterthur. Bwltaerland 
tmy fallow studsnt), Belgian, Aiutrian, and German 
enilueen laid the foundation for future great achieve- 
meats under KIseulobr and Redtenlwcher at Carlsmhe. 
1 am cloae on 80 years, and felt during my long profes- 
sioiial career the beiwfits of teachings by such able and 
esteemed men who understood to give lasting founda- 
tions In tbs minds of their students. . . I 

little Bock, Ark, Bx»f»r ; 


To the’^^r M 1^ ’ 

A Qliartor ceuidry has'paaa^’(|iiitii'’B^i|, Sequanl 
launchad A ' goatA lymph fheo^y of eyer^stlng life. 
So It Is with those who hnye'niolateDea their lips by 
a ipd#' aedttafion, after ^he Inconveniences, and palhe 
and aches of age Set Ih; than, duhse stflenttbto'IOOK 
about for a "Fountain of Soirth," or ^>ecomlng recon- 
ciled to the inevitable, he seeks by g fair or foul means 
some ff>ft of Intetooarse with the nether world. 

’niere, topics beyond human understanding, and 
imihy> tli«Mea‘must be taken upon faith. We cannot 
explaih why and how we ente^ upon tbo units of 
this world we live to, and we cannot explain where and 
hew vto are leavtog it, riavo by falfh,' add the belief 
to the iMuehtoga df those best qualtAed to advance sa^ 
isfaetmly ddlmas. MKv^ aby of these oomprebeaded 
fWlMhlSliaa- spneel iMf ll«f> stoues carry to Ihe brain 
A j|iNt44KttietoBl^ research, yet we 

fb-'seeh, -unftfo.ffe ihiut eventualiy round up 
«!)# ftiBOWOli th a PnlMdgtorld. there is a limited 
alilmkle live their lives, 
'lipil^'h^-l«nttoet.<- la beginning to 

. atr stow time 

- 4.^^ .tm Mtorti. air eddies, calms, 

'but by! aviators, 
amidoiy mofb hwhiMt and bma aclentlUc in- 
^ to to be sur- 
ds' urt'iMto* to an instinct. The 

toe baser 

--- believe thdt 



Napoi- 
Mhica. to 


ft to|lMi«tototol*tooi4t the life of a omi by bathing 
It to Its Utoftvtof prnmla, or by supplying a new cell 
at Ita matocular death. It to possible to pre- 
serve a tmJldtoghy aubstttuting a brick, a stone, a door, 
or a window for the disintegrated unit, but ! what an 
exbauattog, troublesome method, when the old struc- 
ture can so oaslly be demolished to Its entirety, and 
a new and beautiful one reared to its place. Man's 
Ufe to continued by bis progeny, until it is ordained, 
that man can no limger Inhabit tbls sphere of the 
Universe. With sach geological era, a new creature 
held sway, and then quietly passed Into oblivion. There- 
fore, th«» to no logic In assuming that the creature, 
man, baa arrived to stay. 

TO offer the public any such fallacy as liidonnite 
existence, to dtoltopoint an already hysterical ‘‘Idle 
rich," is os wicked as to promise to a "deserving iioftr.” 
Immunity from tubenmloBls, or for that matter, any 
rapacious disease decimating their ranks. 

J. A. tStnUBiK. 

Portsmouth, Va. 

More Teduika] Writingg by UnteehnicBl Men 

To" the Hdltor of the BoiBNTiric AueaicAN ; 

The letter from Mr. Obarles 8. lUndfoos to your 
July 11th Issue on the technical writings of untechnloal 
men Inspires me to record a few recent slips of the 
newspaper writers In dealing with the automobile 
Automobiles are fairly familiar articles, both on the 
streets and to the papers, yet i^serve this dlsiday of 
ignorance in one of the New York jMiwrs. The ammnt 
has to do with a street accident, and the reporter con- 
cludes hto remarks by writing : "The chauffeur opened 
bis exhaust valves, and the cloud of steam which 
belched forth obscured the number plate.’’ Either this 
car was a steamer with haa<t-oi)«rated exhaust valvw 
( I) or the reporter didn’t mean exactly what he said. 

The Bun not long since told of a beginner who Ijeeame 
oonftts^ and ran up on the sidewalk. Injuring three 
poople. The car would have done furtlter damagis the 
Bun tells us, but for the presence of mind of the dem- 
onstrator sitting beside the beginner, who "pulled the 
clubii lover, brlnglog the car to a halt.” Obviously a 
new tyiie of control mechanlam on this car, with band- 
operated clutch having marked braking powers. 

The following was printed to the Wall a week or two 
ago: "Several persons living nearby said they heard a 
loud report shortly after 8 o’clock, but all thought It 
a cylinder explosion on an automobile." Of course, the 
reporter meant that they all beard a muffler shot, but 
why an ’’explosion on an aotomoile," 

The most twrfect contribution to technical literature 
of all, however, has been reprinted in the English 
Motor from the Plymouth BporU-Ilorald, as follows : 
'’Through a fly getting Into the carbureter and turn- 
ing the sparks to the wrong direction a large raotorvau 
cauglit fire last evening. ... All the bottom part of 
the car was damaged, and the wires and the magneto 
were burnt" The Motor’* sole wmment Is, "VVlmt hap- 
iwned to the daring fly?" ^ ^ ^ , ,, I^oomib. 

Huijllngtonj J(l. /j ‘Sin :’q . :) 

' *r , 

. j?-V. Inkllnct 'w'Ratoon? 

'*lloctfta!,SMltar' 6f:th^',8aaniiiini.' AifouoAir: M ' > 

.” iti'fooktog b«er some hock nninbcts of tue Moianivrir 
.AtoatorAR' 1 'noticed In' your correspondence column a 
Hetter reimrdtog' animal litotlnct. It reminded me' of a 
Iterformanoe'to.vlhlcb I was .wRuess at > Winona Lake, 
Indiana, -to 1800. Bisdaiare made .welcume there, so 
tha vntada are foil of umabon ot. the feathery tribe. 

One day 1 1 saw a pUeated woodpecker, dn flicker, 
working away to a very peculiar manner He iteoked 
or nibblod at something on the ground and then drev^ 
his beak down the lower border ofi h)S jwtog. Again 
he pecked, and drew the lower: border of bis other wing 
through his beak. He kept up this performance, alter, 
nating the nibbling and stroking of first one wing 
and then the oilier, for five or ten minutes at a Uniet 
I was. very much punted, and on Investigation found 
that be waa working at an ant hill, and I wns aUU 
more ponied. v > , 

I-ater I' saw purple ghtokles going through the same 
maneuvers, with ecstatic eagefoese at on dut Mil. And 
then ona day.ttie. secret was revealed.1 as' I wRtolu<d one 
of the iridescent gentimneu with a piece of orange 
peeling. I was not more than fifteen feet away from 
him, and I could see perfectly what he was doing, and M 
uias not edtliHr (he orMge peeiinpl He was nibbling 
and equewtog it to hto beak, and stroking hto wing 
:feathen. All he lacked was a mirror! It toOk Mm 
(time to pfepate for the reception to which he hdd 
levideatly been Invltod, and eo I had a good opportunity 
:!<>> ohaerVe fitjto toUfib preparattoiw. 

- The M*Wl'’d<ll*w-at<itoge operations, at the ant Mil, 
•ofi ItmhitnWililir ifill Me 'eimnliliiil -tirnthiir the: flicker, 
’Btoir Ufod formic kcM Instead 
'Of. '-easin' iledtoil...- ■ ■ 

1 bhd |tov^ MeB «'’yi«^^ aneb perfmmancM on 

Matm hMthgk tad-i evw awa-M^ 
idH**;Aifseged/ tofiiB,ibtgb iJlwfo -«l«apa .Men 


7ft 

an iatoreoted reader of everything I could find of bird 
and animal life- 

Perhaps some of your readers may have seen birds 
using perfumes. I wonder if the fashion started at 
Winona Lake, Indiana? (Da) Emma T Miu.br. 

Sun Antonio, Texas 

The Case of the “Siberia’s “ Wireleaa Megsage 

To the Editor of the SciESTinc Ambrican 

Your corrcsitondeiit, Mr Phlljp E Eddlcman, In com- 
meutlug upon the reported awlilcnl of the steamer 
‘‘Siberia,’’ bus evldenlly failed to rts:ognl*e the most 
prolmbh" cause for the cmifuslou of the signals as given 
«>iit In Ihc press. 

To iliitc there has aptieured no explniintloii of the 
rcjMirlM on the part of the oiH'rators conrerned, them- 
MclvcH, mill n u(UH'arM a little premature to so severely 
censure (he men who were In charge of tlie radio e<|uip- 
ineui ou these ships without having some knowledge of 
the facts of the case 

It Is well known to iliow- versed In the art of radio- 
telegraphy, that there are Unies when the accurate re- 
ception of messages Is execeilliigl\ illttlcult, and lu 
some cases entirely lni|sissU>le The writer has lieen 
liitiniatoly ussis-latisl with the radln service eoinmer- 
ciully and sclent Iflcally, for a period of t,>n years, and 
can recall numerous eases to support this st.itemeiit, us 
can any oiwrator As an example, on one .HX-nslon 
when the cable conii(*ctlng Miickinuc Island with st 
Iguace WHS broken down, an Important message regard- 
ing an escaping criminal was biimlleil iM-tweeu the wire- 
less slatlon on fbe iwliiud and the slutlon at Maiill Ste 
Marie This message was not a long one. and ordl- 
imrlly should have reiiulred no more than two minutes 
for transmission, hut, owing to npcessary repetitions 
and rc-rejietillouH, something over two hours was re- 
quired to get It through correctly This was due to the 
severe atmospheric (xmdltlons, known as “static," that 
were jirevalent at the time. 

Aside from static, whitii to (he most common cause 
for delays or mistakes in messages, there are numerous 
other Ihlugs that may make the reception difficult, 
among which may Is- mentioned Induction or leakage 
from power or lighting circuits, Interference from other 
stations, or loud, nearby noises such as fog algtiato, 
band music, etc., any or all of which may be found ou 
a ship or near a land slatlon 

Another wholly different cause for errors can be 
chargi-d to the sending oiierator Some ntcii who are 
considered good ois-rators, both wire and wireless, have 
the habit of running certain letters together, making 
HO-calleil “combinations," As an example, the writer 
knows of one esi>erlenced operator who Invari- 
ably makes the latters \V M E (. •• .las WO 

( ) Much corahlnatlons are very apt to lie 

wrongly Interrireted, estieclally when they occur In code 
words, or In call letters with which the receiving 
operator Is unfamiliar 

Now, returning to the case of the “Siberia," the call 
letters M it K repeated three times, followed by the 
letters of Uie culling ship repeated thrw times. In ac- 
cordance, with Ihc luterrmtloual regulatJons, If sent by 
an !oi)e.raj:or who W|is accustomed to making "combliia- 
tions.'’''mig'ht easllyibe. mistaken foe the S O >S distress 
signal by wrongly cmabtolng the different characters. 
The IMtefs MBS, jn, r'bntinental Morse, n-peatod three 
times, are as follows;: . 

M H ft,, ,M, H .s M B .S 

Now If 'these, letters, ((re *rirn together, 'without proper 
Bpaci|ig between the dots and dashes of the letters and 
between the words, we.ubtalp the following, 

SD^.the characters enclosed In the parcutheses are the 
exact' formations used in the distress signal. 

Immediately following this call, It Is ceisirted that 
the calling ship sent out her jioslthm, which Is exactly 
the tfelngB that would flrsf be sent out after a ship had 
sent out the S O .S e^usl It is not so strange, after all. 
how an operator, hearing the above and possibly noth 
Ing (due, might notify his captain tlwl a ship was to 
,iH|itcesH l.f the operator had overheard the above and. 
being uncertain as to Just what the signals meant, and 
not noting the ^ptaln, he might then be crittcised 
M. E Packman, 

Department of Radio Telegraphy, 

] , Dodge’s Institute of Telegrmihy. 

. .Vnlparolad, Ind. 

• A Meteoroloilical Ul>rary to New York City.— The New 
•ToEk Public Library has just acquired the extouhivo col- 
'lectibD of meteorological works formerly kept at the 
^Jbntral Park Obamwatory These consist chietly of the 
‘yOBT-books and other periodical statistical publications 
'of foreign meteorological services and obsorvatories; a 
otoos at literature which is found in very few libraries in 
this eoimtry. Tbs lorgeat ooUeotion of such works to tost 
la tbs ttbnry ot the Weotber Bureau, to Wathtogton. 
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Air Franiiite in the Snhwny 

Br Fr«4l«rlc CumitiMlU Se.a 

A IJi who fido ill ilio Now York city mibways ta«r« 
experlonced o otniuKV illucuaifort in tbe ear at 
various tlmiM, not alWHya tbo Name, tuid moot (iro- 
iiounccd Ilk (MuoiitiK into and through one of the tubea 
loading uudor the river. Thla Ik due to the comprea- 
■don of the ntmoatihere produced by tbe traln'i) motion ; 
and it Ih felt moat In the tuliea becauae they are more 
conttned, there being iuHutnclent ontlet for tbe atrV 
eocape. it Ik auid that in tbe tulkca of tbe Pennaylvanla 
Hailroad, paKMengcra manlfent particular aeiukltlveneiH), 
ai> IndtcntiHl by unuaunl effort at awallowing; to this 
they are prompted becauKe of the Kuatachlan tube, con' 
nectiug the throat with tbe Inner ear; it la an effort 
to equalise the premure on both eidea of the eardrum. 

The aneroid barometer, ao aeuNltlve that It will often 
move ItK needle when even carried from tbe first to the 
neituttd Ktory, la well fitted to record and meaaure the 
variutlona of air premure on moving trains In aubwayn ; 
nod the writer recently made the exjierlmeut with a 
Tycoa Inatniment It la easy to believe that, It he had 
atood at tlie very front of the train, wltb the door 
closed behind him, ao that no air could eacape through 
the car, be would bare found tbe needle Indicating 
greatly increased preaaure, that la, showing a higher 
record, bn If one had descended to lower levels, where 
the air la always more dense. And, If he had stood at 
the extrettio rear of the train, with the door closed 
behind him, eo that no air could sweep upon bis In- 
strument from tbe Interior of the cam, a much lower 
record would have been read, as If one had ascended to 
some lofty hilltop, where the olr strata are more rare- 
fied. tMrectly la front of every swiftly moving train, 
imrtlcularly If confined In a tube of small caliber, the 
air is being forcibly packed Into a condition of great 
density; while directly behind it, the riHjesslou of the 
train is leaving the air behind, causing a partial 
V Bcuum. 

But, these facilities not being granted to passengers, 
oxfierlinents can only l>e carried on within the cars: 
these, tielng ojieii at ventilators t>r windows, afford 
good oiiportuultles, as one’s sense of discomfort In the 
ears may well assure us. I'he experiments In going 
were made In tbe front cur, and in returning In the 
rear car. The trip going was from Borough Hall, 
Rnsiklyii, over tlie Broadway line to Its tenuliiua at 
242ii(l Street, The trip returning was from 177th 
Street of tbe Bronx Hue back to Borough Ball, 

Brooklyn. An the barometer was found to stand 

exactly the same at Borough Hall on the return as 
at the start, It is apparent that weather conditions bad 
not materially changed. The following table shows 
the readings, as reoonletl In the Inches of the mercurial 
barometer column ; the first column should be read 
down, the second column should be rend up; this ar- 
rangement ciiHliles one readily to make comparisons. 

Krimt Hear 

ofHnitt'Hr, oflSMtrar, 

Brtwdwsy Bronx lino, 

lino, going. rpturnlng. 

Boroagh llnll .. ... mS4 2884 

Kutorliig tillH- XSIMI 2«H8 

lllghoat tul'o pressure .'10 on 20.00 

Lowest tulie premure 20.N4 

Bottom of tulle 28.87 

llowiliig Oreeu 28.80 28 88 

Well Street 29 87 

between Brooklyn Bridge nnd 
KourtefUth Street 20.S4-20 88 .. . 

Vourteentli Stn-et 20 80 20,85 

Between Poiirlri’uth Street and 
Orand Coiitnil 20 84-20 87 

flrnnd rcutrni . , 20 84 20.8.8 

Between tlrarid I'eiilrsl aud 

Seventy-second Street . . 20.80.20 HO 

]2(>th Striwt '20.85 

Botwwn UOth Street and 185th 
Strw't ... 28 82-29.87 


Tblnl Avenue and 140tli Street 

(auhwiiy hegliiHj . . 28.84 



From the above figures the reader may draw his 
own eoncliistoiis. lasiklng them over, liowever, It la 
maiitfest that, wlUiln the train, there Is not the differ- 
ence In pressure that the ear discomfort seems to In- 
dicate. 7'he very highest figures here given are SO.OB, 
and the lowest 29.78, a difference of only 0.27 of an 
Inch on the mercury stule. Every subway traveler 
knows how quickly the ear discomfort is relieved, even 
while still closely ctmflneil In tbe tube. It Is oolicelv* 
able, however, that, wltb the swift rush of tbe. train, 
barometers in different cars and even In different parte 
of the same car would read differently at the aame in- 
stant; with the whirl of the atmosphere, there may 
easily be dense spots, and also rare apots or ”pockete 
and the action of the aneroid barmneter ta not snffl- 
olcntly prtnnpt In Its response to rapidly dhluiglng oon- 
dltlous- i ^ 


scieNttncAtt^HM 

Biiouirb la ahcNTB, Iwwever, to aui^ioirt ^ tlwoty that 
there la condensatlou at the front and rarefaction at 
tto rear of a anbway train, and that this le partiett- 
larly martted In the rioao limlte of tbe river tube. TOe 
blgheat presauro was ahown In the front car folflgi 
while la the tuba ; and, In the rare car, reWralag to 
tbe aame cohdlttons, the instrument noorded 9:31 of 
an took leas prasaara. From thla it would oeem that 
relief from ear dteconifort might wall be expected at 
tbe rear of the train, and that thia relief may be ex- 
pected to Increaatog degree as one selects his seat 
farther from the train front 

Tbe high reading at bottom of tube Is partly due to 
the low altitude ; for there we are below sea level, and 
not a few feet beneath that of Borough "Hall and the 
subway generally. Some other variations of reading 
are doubtless also due to variation of level rather than 
to dUforences of air pressure caused by the motion of 
tbe train. Where two or four tracks spread ont acroes 
the subway, there Is such opportunity for the air to 
escape that the barometer Is not commonly affected ; yet 
In the rush and whirl of swiftly passing trains it some- 
times shows considerable uneasiness. 

The Greet Cotferdaia for the Hudaon River 
Pien 

Bty Bitoart 6. Sksmtt 

A VERY notable engineering Usk is under way on 
the Hudson Biver aide of New York city prelimi- 
nary to the building of tbe 1,000-foot docks for tbe big- 
gest of ocean liners. The first of the new piers are to 
be located at the westeni ends of Forty-fourth and 
Forty-sixth streets, so as to facilitate the ease with 
which passengers may go to or from tbe center of tbe 
city wltb its hotels and railroad terminals. 

As the Commissioner of Hocks and Ferries, Mr. R. A. 
0. Smith has pardonably declared: "Tbe constrnctlon 



Croaa-seetlon aad plan of the North River 
ct^erdam. 


of these piers Involves unique engineering problems of 
very great Interest Tbe site selected Is located over a 
shelving roric ledge Ifil feet below mean low water at 
the Inshore end and from 44 to 00 feet below mean 
low water at a point approximately 220 feet from tbe 
present shore line. In order to remove this subaqueous 
rock It is necessary to uncover it by bolding back the 
waters of the Hudson River by means of a temporary 
dam aud by hlaaling out tbe stone when thus ex- 
IHised. This method In the end will prove considerably 
cheaper than by tbe under-water blasting of the rock 
Ikecause It inanree a more satUtactory consummation 
of the task. It Is essetitUil for the safety of the ships 
which are to use the piers that tbe rock he removed to 
a unUorm deiith, and that no Jagged polnto be allowed 
to remain to menace the bulls of those vessete. This 
uniformity could be made certain of at a minimum of 
coat by working up<Hi the rock only when uncovered. 
Besides, by dry excavation. It is possible to leave solid 
buttresses of rock to support tbe pier structures, and 
thus to provide smooth and uniform walla from the 
river bed upward.” 

To carry out the preliminary ateps of this unusually 
large project, tbe englneera of the EX^rtmunt of Hoclm 
had to plan without any comparable precedent to guide 
them. True, tbe Federal authorities bad done kindred 
work in tbe oases of the cofferdams at Black Rook In 
tbe Niagara River, and In uncovering tbe bed of Ha- 
vana harbor preliminary to the ralalRg of the ill-fated 
battleship "Maine”; but tbe task on the shores of the 
Hudson la a much wore dllficult one In certain paittcn- 
lam. The cofferdam whei finUdtod will have an ap- 
proximate length of 800 feet, aad wUft a depth of 
water of 8S feet, plos sltt 90 fiset deep overlytof the 
ledge, the exparte have had to pcoride. «c>lnst a eMa«> 
blned hydrostatic prSseure of a head oH Thwe- 

fore, even with thd use eC modern stetf eheet .idlliiff; the 



tftahfllty of the bttlWieit<m4 :‘P ^ hrtwfld 
sntMiort, AeoionlihgtY* thero, 

1^ the inshore sliflo having a wWth 4 «*e ih|[ 
atnethlnff lifceTO feet, and rising to aiwdnt «<8et olwh 
wkh tow wdter. TJmoffhboreMdaof thedamlslielhrf 
Steedted by a dUY embankment of autthble dhpeiifldhs- 

Etetween the dam and the sboro thwa fe o«v 
itpuBded a body of water amouuttugtio 

and the drainage of this wUt laavo 
turo to bear unaided the one-sided ihnt^ Of the HhdiWIib 
The area left dry will be 800 feet long oh av«^ 
of 800 feet In width, and out of this pecM thew iglB 
have to be excavated 76,600 cubic yards of MUd roek 
to make the oeoesaary channels lor the Bllpd fOr the, 
first pier and a half. Tbe half pier wlU be let«th«^ 
as occaston requires, and other ptere Will be devrio^ 
later. But when tbe immediate project to completed) 
there adll bo a depth of available Water at tow tlde-of 
44 feet, and room enough to accommodate three of the 
largest of the transatlantic liners. 

The walls of the oififerdam are made tt» of lamHa- 
wanna stool sheet pUlnga having a width of a trifle over 
18 Inchee between interlocka, and about 70 feet long. 
Ihe plUngs are driven so as to form a series of con- 
tIguouB pockets with an average length of 24 fleet and a 
breadth of 16 feet, the front and rear faoea beipg 
slightly arched, and the connecting walla perpendicular 
to the flow of tbe stroam. Tbe pockets have been filled 
wltb the mud dug from the Inner face of the cofferdam, 
preliminary to building tbe rip-rap up from the bed 
i-ock. The pile drivers have encemnterod a number of 
difficulties In the neighhorbnod of some of tbe edd 
wooden pleni, and at times it has taken 170 blows to get 
the piling home to rock bottom. Otherwise, the work 
has gone along In a satisfactory manner. The true teat 
will come some months later when the basin to drained. 
By way of guarding against any show of weakness at 
that time, the face of the cofferdam turn been provided 
with a couple of goodwlaed sluices, snd It will Im 
possible through them to reflood the area qulddy. 
Again, these same sluices will facilitate letting the 
water in when the excavating is flulahed — a necessary 
advance operation before starting the demeiltlnn of 
the dam. 

The cost of building the cofferdam and excavating the 
rock, as per contract, to to be 6487,812.90. As high as 
$706,128.62 woa bid, and the city's engineers fljpired 
the work could surely be done for $407,600. This was 
certainly coming pretty cloee to tbe posalbUltlee of the 
contractor, and It Is a very cimlltable performance on 
the riart of tbe offlclato of the department ooucenuHl. 

ITw Largest For»4iiid>Aft Safling Yadit 

T he spirited picture on our front raver of this Issne 
represents tbe largest fore-and-aft, three-masted 
sailing yacht In existence. It was ileslguHl by WUIlani 
Oanliier, and to now nrariug completion at Lawley's 
yard for Alexander 8. (kN'hrane, the owner of tlie 
cup defending yacht "Vniiltle.” 

Several notable three-masted fore-and-aft seboonera 
have been built In this country during the past few 
years, which arc thoroughly familiar to that p<>rtlon of 
the public which takes a keen Interest In yachting. 
The first of those was the “Atlantic,” which, It will 
b® rememt>ered, won tbe transatlantic race for a cup 
offered by the German mnimror. The second was the 
"^rina,” designed by Theodore B, Wells fur Rotiert 
H. Tod, and the latest and largest to tbe yacht which 
to herewith Illustrated. The principal dlmenalons of 
these three vessels are os follows: 

The horgeet Fore-and-aft Schooner YacMa. 
lAiiath on WstCrUne 


Deck l-engUi. Beam. 

“Atlantic" 184 ft VlBtt 20 ft. 

"Karina" 198 It. 148 ft. 83 ft. 8^1 in. 

New Yacht 210 ft IflOft. 83 ft. 


13ie model of tbe now schooner Is particularly hand- 
some, and her form to so sweetly modeled that the ex- 
pectations of hqr designer that she wUl reallae from 17 
to 18 knoto In atrong winds, and under the meet favor- 
able cmiditlona Md fair to be fully realtaed. Attbbagk 
abe to designed primarily for extended ocean cfrfialhg, 
her vast Mall-spread wlU probably make her more 1^ 
a matdi for her cmnpetltors when she to salUng under 
full racing canvas. Her length of 160 fOet on tbe «rato^ 
lino and 210 feet on deck, and her beam of $$ fleet atel 
draft of 18 feet, to say nothing of her high freilboafld. 
WlU reader her a particularly oommodtoua and ahto 
ooean-geing yacht. 

fior calm weather aud for maneuvertog la miklttihg 
and toavlng harbor, she to provhled ndth h gtotoUne 
angtue of 800 horse-power, which tto et0atfie c< 
drlvlhg her at 10 knots. 

Ihe new yacht wilt he futotolma i^|fiY Hbfldaidioitt 
to accordiMine with th# taste of har'^ltontor, gfid aha 
WlU have .gcowiiitoodatlaus for » 
at » msn. flhe carrtoa a 'Ahd,. 

is ^eoti4canY'll«bM through ■' 
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Foff and Mwim Dkiaatm 
By Or. F«iik Baiyii, Roy*) ObMrTMURry et Bctotatt 

T HK otdIilafaKi of tbo tnujufttliiiitk! lUwr "Bmpraw o« 
Irviand'* ttwa tho atenm eofUer ‘• 8 tor«tad” off Bbaoii- 
sU, at tbo UHHitb tbe St. Lawr^iOd, dartoR ttie night of 
May aS^itSth. 1014 , r«Ad«»i tbo aob^eot of fog a natter 
of timely eolentlflii’ Interetit, iMDcatwe It la now beyond 
(lonbt that the cataatroi>lie, if not caused, wee at leoat 
favored, by one of those ambulatory fogs to which the 
aallors of my ooiintry, by whom thttf are grehtly dtead- 
ai)piy the Mpresalvo name of boucftoa* de hrwne 
(‘•fog-plngw'’).’ 

As tbe exlaleuce of this ty|>e of fog Is generally 
unknown to tbe public, awl even to sclentiilc men— 
and eonsoqnently the occurreiuse of this erratic; phenom- 
enon at tbe time of tbe eataHtrotihe passed alaustt With- 
out notlco—lt Weems useful us woll as opportune to 
devote a short note to the subject We feel the more 
Justified In dolug this for the-veasou that we have previ- 
ously made }*erHonal iuveatlgatluHs on the subject (see 
CM 0t Terre, 1M2, p. C7), and because the honor <rf 
haring finit called attention to tbe phenomeu<m In ques. 
tion belongs to two Belgian meteorologists, via., Dr. 
Vanderllndeu and the late Dr. tancaster. 

First of all— what Is a bowshon de hmmet It is a 
bank of low fog, or sometimes of smoke, having more 
nr less sharply-defined boundaries, variable In sloe, and 
moving with the wind. Dutch sailors call It mMhal. 
Its aptiearanw may be described as follows; 

The atmoiif>bere, being generally clear, there Is sud- 
denly seen to arise an Immmise fog-bank, whitish or 
dark In color, which gradually fills the whole horlaon. 
As It approaches It asHumes the aspect of a compact 
mass of vapor, rapidly advancing, and suddenly one 
finds oneself plunged in the midst of it. The phe- 
nomenon lasts fifteen to twenty minutes, and then, as 
the fog passes, the observer emerges as suddenly into 
the clear light of day. The phenomenon may occur on 
land as widl as at sea, but it is more frequent over 
tbe water aud at tbe mouths of rivers. It may occur 
either alone, or, more often, In connection with a gen- 
eral fog, of which it then constitutes a denser portion, 
with ludejiendent movement. It Is more dangerous to 
the navigator than an ordinary more or less dense aud 
more or less stntlouury fog because it cuts off hls 
view suddimly, vessels whh'h bare sighted each other 
aud exchatiged signals arc. In the twinkling of an eye, 
enveloped in an Impouctrable veil, and, if fate so wills 
it, a collision Is liwvltahle. 

The mrmth <if the Kcbeldt w'as tbe theater of an 
accident of this kind December iiOth. 189ft. wheti the 
steamer “Luclnna" run Into the “Maggie MacNalr,” 
which lay at anchoi off IVrueuaeii. The latter vessel 
was seriously damaged awl lost part of her cargo, ^e 
whole Uws WHS estimated at 3,000,(100 frajios. A lavj;- 
suit reHnlt4>il. uwl In the course of tbe arguments ^e 
existence of Imurhonn de brume came up for dlscw- 
sloii, as the captain of tbe “Luclana” declared that, 
having l)cen suddenly cnveloited in one of these mov- 
ing fogs, he did not have 
lime to slacken the speed 
of hls vessel liefore the 
c o 1 1 1 s I o n occurred. In 
order to verify this state- 
ment the court ordered 
an inquiry Into tbe sub- 
ject of these fogs, the re- 
sults of which confirmed 
the captain's stslemeut 
and led to a cuintiromlse 
of the suit. 

According to oliservn- 
tlons collectetl by the 
United States Hydro 
gruitbic Office during tlic 
reghui 
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rpKB handiiiaM of the oallorauB it pcoraihtal ; gM 
i not inf raqnmtly emergeneiM ooenr oh the hiilh aaias 
when this htndiiieM hat to he taadetd up by t ooaaMn- 
tbl« ttomiiit of Intelllgeotie, pitieoee ahd oomage. Oho 
iff tht moat dangeroua aecldente that can happen to any 
ahip is the loss, or complete ditablemoat,sof the rodder; 
and when the Ohlp is of large alaa th,e dtOkmltlaa of 
making repatra, or of rlggliig aoma kind of Jury mfider, 
become multiplied. We were recently Ihvowd with a 
visit from Capt Arthur M. McOray of the large flM^t 
steamer “Herman Fraach," which was hollt *w oany- 
Ing sulphur from the golf to north Atlantto pacta. 
The “Herman Froach,*' <« a reoeot trip from tlm gidt, 
had the mlsfortnne, durlBg heavy weather, to break 
her rudder, between the two upper plntlea of the rod- 
der post, oa shown in one of oor lUoatntlonA The 
captain determined to make an effort to hrlag bk fdt4> 




The fracture In the redder of the freighter *Her- 
man Fraech.” 


; j^^htaih^ld.: and pfodoced ah a 

, , et tiaa fear, with th^ I 

'.■aeveo to^algiit'khota, it was poai#j«i; 
three mull* of ^ dedred cotavo; 8lpd;fTOil 
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fliHB radium tyeatnmnt el 
1 dtoeoaaton em oqmied 
popoiar fosore oeay the ; 
tahecmBoalA IBhat tbto aubetance hga tBana .yiwun te 
tfoatamut et caneer cannot be den^, bpl.ihftfftwmithly 
the pobUe hao gOttim an exaggoratad imjpbfsWoo W itg 
effeeta. and radl^ baa been hailed U (ho JongdugitM 
spedfle core tor malignant dtaeaae. In beilat ttot a 
statement of renoJtB would be uoefni, (to* Atnahoah flo- 
Oleiy for the Oootrol of Oancer recently asked DK. H. H. 
Joneway of New York to prepare an arthde oo 4hia a«b- 
Jeot, wUeb has Joat been published in tbe /emmet of 
the dmerteae Medtoat AtaooiaHon, In whtdi tlM fOHow- 
log oomm^ts appear : 

"Dr. JaiMway dtaouaees the results aeouied with 
ridlom at the four principal Institutions in fiurope 
where it has been employed under tho most favorable 
condltloina vISm Paris, Loudon, Vienna, and Heidelberg. 
The reports from each of these Burepean tnstitutea Jus- 
tlty the statement that cadtum exerts a eeleotivo and 
destructive action on the majority of cancers, but (but 
this action never renebea to the more (Batant extenslhRa 
of the deeper aud more aeriona forms (ff Urn disease. In 
tact, there is good ground for belief that unleae the 
greatest care la used in the application of rad(um the 
more dietant porUoim of the cunoer will be atimuiated 
to more active growth. All uaera of radium emphatic- 
ally expreas the belief that no operatde oancera exce|)t 
thoae of the ekln should be treated by radium in pnf- 
erence to operation. Tbe trne poattioa of n^um at 
present is that it doea not cure tfaa dis e ase uuhMS tbe 
cancer is auperflotal or is of a variety partlcnlarly sus- 
ceptible to Ita influenoe. 

“For tbe last nbm yenre, Dr. Wickham of Puite has 
treated 1.000 cancer patients at tbe lAboratoire Blo- 
logiqoe du Badlum, and has found that, while the InSn- 
ence of radium on all tyi>es of cancer le favorable, Its 
effects do not extend to the limita of the disease in any 
but the most superficial varieties. The Badlum liwtl- 
tute of Loudon treated 407 eases during 11)12. No pa- 
tient has Iwen classified as cured, since cancer le not 


regarded as cured \ 



Diagram showing the Jury rudders by which the "Berman Fraseh" was hnmght into port. 


10(11 lo 1,9(16, the 
I Ijotweeii .Vpn'foiiiKllaud uiid Nova Kcutla has 
with f<ig III tliiee during the montli. of May. 
A llttlf farther eiwl fog ck-cuis oik* day In two. Every- 
hcsly who hiiH made the voysge to Amerh-a has en- 
eouutertMl iheMO fogs. Hhhb soiiietlmc»s give one the 
tmprewiioii of tni\elliig through rsrtfoii word. A fog 
Is merely ii cloud resting ou the earth's surface, its 
origin Is the snmo as that of the clouds, awl it is of the 
same eomiMishlon, dllTeilng only In its altitude. Idke the 
clouds. It l•esults from the eoiideiisatlou of atmospheric 
moisture. <»ii laud It Is iinKluwd by the inwitlng, near 
the ground, of two atmospherh- currents, one warm and 
one cold ; the laUer reacts on the former, robbing It of 
Its heat and prwlpltatlng Its Water vap«jr In a liquid 
form. At sea fogs nit’ engendered either by the action 
of marine currents, some warm aud some cold, on th« 
lower Stmoaphere, or by the Influence of mild southerly 


'More deflolte explanations will be fonod in works ra 
motooroUiiy. dome partiflalariy locld eutenants oa tbe anb- 
Jeet are given la W. N. Wmw’a “Fowtasttag Weather" (Urn- 
don, IVlD^fnpPltOa. 


into the nearest isirt by rigging a Jury rudder. To this 
end be made fast DO feet <ff 21i-lDrh chain to. several 
humired fe<^ of 12-iimb hawser, which, immediately 
abaft of the stern of the ahip, was made fhrt to two 
lengths of 7-lncli hawser. These bawpen were led, one 
to port and one to starboard, through onatch-hlotflu ox*'- - 
Tied at the ewl of two derrlcdc bodmA whiCb werotoSbad ' 
together at their Inner ends, and made aeoure tratw- 
versely on tbe after end of the poop deck. After puas- ' 
lug through the snattfli-biocks the 7-lnch hawsers werU, 
led U> a pair of winches. The depth of water at thS 
place of the accident was about one hnadred and twenty 
feet, with a sandy bottom. 

Now it wUl be readily seen that by idaeklng off on i}w 
starboard 74nch bawsM gud hautlng’ iii on the purt 
hawser, the drag of tike flO feet of dhxin <» the bottom 
would tend to awtug tbe stem <ff the Xhfp over to aifr* 
board, and, vtm eerra, slgddng the port hawser xiM|{ 
hauling on the startxwfd hawser wWM tend to swlnt 
the st«rn ever to port 

The work of the di^ waaviM|(!P^Ugi|tod .h^^ silffftittV 
Jury rudder,, whlfib (icmxlateil «g ^vy. WUpOeil 
bo(iina, tbe emttef, one meuaurtag Ml Ingbm diaiiii^ ty 
46 toot iflufthad the two dti tim ooti^ 88 imsbw Han- 
Utor'hy'-OhMt to* 


at least three years have 
elapsed wltiunit recur- 
rence of the disease. Of 
101 patients with the 
slow-growing, benign 
form of cancer of the 
skin, 81 were aptuuetttly 
cured, 41 were Improved, 
and 12 did not improve. 
In cancer of the rest of 
tbe body, 16 casce wen 
apparently cured, 168 im- 
proved, and 46 whinb did 
not improve. At the 
Vienna tofidtum intoltuto 
Of 64 patients treetod 8 


all forms of cancer, 6 died during the treatment, ill 
were essentially impn>v«l, fl were altgWly ImptoV^, 
and 3 were made worse. At the ffamarttan -Hosidto^ 
In Heidelberg improvement was produced in about half 
of tbe cases, but uo patient was Cured. Tbe eatobttolii* 
meat of the fact ti^t we have in radio-activity an agent 
which will enan speclflcally affect enneer is of raty 
grant importance. No other agent has been dtoeorerad 
Which In any degree approaches its «ree«ve»ras. But 
, fwiim tbe ertdence at hand, it is Oieaf tWI gt^ ^Nwlefflfc 
h but nut p^duce, uujfgtoki 



Mwuuwo, vuuse w nyunv 

{NurttoMihi^ Itoch Atom is ragunldi) ns I 
hiM hgvi^ tbe quantBito -f*. if5to, 

■ , would fagve Hieji 

shd '.wmlW ^ 







A 4el«f»tiM cydtasn firm CUnfO aad Datntt aniriiif nt IndiAiuipoiiB during the international automobile races. 


Will the Cyclecar Come Into Its Own? 

PossiHlities and Limitations of the Lig^ht Vehicle in This Country 

By John S. Harwhite 


T o nuiy. the oycleoar la the unwelcome 
lateat tuMiOon to the flourlaUng aelf- 
prcfpelM-'Tehloie fnmillyi it la deem«{(| un- 
nectpnayy wd la couaidered to^ov'briait 
the Qelda «« well dlted by the amall mo- 
torcnr itod the motorcycle with aidecar at- 
taribMIt narrow tread la cited aa be- 
ing emlootUy unfitted for our average 
oouhtry roada, and the abort wbeelbaae 
and light weight la thought to render 
riding comfortable only <m the verleet 
boulei^ard, But are titeae bellofa war- 
ranted? la the cyclecar movement 
doomed to a aporadlc ineeptkin and a 
rapM death? Will the low-priced auto- 
mobile and the oonatautly bettered dealgn 
of tlM inotoreycie and aidecar meet to fill 
the firid now qooupt^ by the cyolemirT 
Tk» anawer to tbeae goeationa cannot be 
found In any previuua motor vehicle build- 
ing experience; the eyolocar propoaltlou 
la a new one, and even Buglaud, the 
mother of the movement, doea not fur- 
nlah the eolutlon, for in that country con- 
ditions arc so hdalty different that they 
offer no Comtiarlaou; our average roade 
are podrar, our nutooKddle-owntng claim 
la dUferent, and the high tax on motor- 
cars above a certain Weight that really 
Btarted the llghtHsar agitation In Boglaml, 
is lacking here. 

In this coantry. It la much a matter of 
payebology. With Its mfillon and a goar- 
ter BUtoIttobUes and sevetul hundred thou- 
sand mototoyclea, It uaturaUy seems as 
though almost everyone could afford tp 
own 0 aelf-pirgmUed vehicle of some kind. 
But every American Is, at beart, an aristo- 
om|t{ If bis urighbor owns a $9,01)0 auto- 
W too wants a **real automobile, " 
even, thm^ he. is able to afford one cost* 
tog only one eighth of that amount, and 
la the minds of many, an aatonrabUe must 
tnnt on four wheels. It has been the ex- 
perience of tnawriter l^t the motorcyrie 
irideoar effers one of th« most com- 
l^ta^gltoeeoiMtoilcaiineatw of tvaiispor- 
tolilpn :pet perfected, but 

, In ilpo dHteuK to conritma thorn who Aave 
hl^ experience srl^ the Omnblna- 
M dhMi the otoupnnt of the saddle Is 

■ «i)d to Insuietod 
Jails that surii per- 
) rito eecoupenitoeot 

sitoeAhdbiitoihnn 
triton of rim Ameri- 



ri dnt^petife eyelaear toatoms-dhe two-cylinder air-cooled 
sr^'the tandem acnte. and the cantilever springs. 



The light cycleenr is esaentially n vriiide that appeals to women, beenose of 
ito aimpikity and sane ef operation. 





g aa watdg mimitoliift dut of tlw carbureter, the eyClecar with 
arumpafftoagneto can fhcd any atream. 


Ing this tyito of vehicle would Moem t«i 
Hbare this oplnloo, nt lesst, Imt the fact 
remains that actual prmifu of the feasi- 
bility of the cyciwiir, based on the per- 
formance of commercial quantities in the 
hands of a large number of users, an* 
lacking, and, therefore, a prediction as to 
the success or failure of the movement 
can only bo based on whnt the cyclecar 
Is, Olid what It will do. Astoutshtng test 
runs of the little vehicles through snow 
and mud that would daunt many a larger 
car have been published from time to 
time, but these are specdal demoustratlons 
partlclpatefl In by experts, and It Is the 
day-ln-and-day-out practu'ahiWy of the ve- 
hicles that will count with ninety-nine out 
of every hundred would-be purchasers. 

For this side of the question, we must 
look to tho design of the average cyclecar 
and endeavor to determine the end sought 
to be attained. Primarily, the cyclecar 
must lie of low initial cost and light lu 
weight. Tho actual price, else, and weight 
limits that dlstlngitlsh tho oyclet-ar from 
its “automobile" cousins have nut as yet 
been generally accepted by all manufac- 
turers, but It would seem that these fig- 
ures should bo less than those relating to 
tho smallest and cheapest bona flde auto- 
mobllo on the market. The average of 
what is known ns the cyclecar In this 
country will weigh from 000 to BOO 
pounds, and will cost from $.160 to $500. 
Ho far as length of wheelbase and tread 
are concerned, wo have rather indefinite 
figures, but the former seems to run from 
00 to 100 Inches. A much-mimted ques- 
tion among manufacturers is whether a 
real cyclecar can be built with the stand- 
ard treod of DO Inches, but Inasmuch as 
one of the distinguishing characteristics 
of tho original oyclccars lies In their nar- 
row tread, It would seem that all those 
IKiHsessIng the standard width between 
wheels should properly Ite placed In the 
llght-car class. It has been well pointed 
out by an enthusiastic <'yclecar exponent 
that tho true vehicle of this t.vpG should 
be a "minimum" car, minimum iirlco. mini- 
mum weight, minimum comitUcatlon of 
construction, and, as a result of these fea- 
tures, minimum wait of upkeei* It ma.v 
bo ijointed out that tho price of the cheap- 
est of the cyclecars Is not more than a 
hundred dollars less than the cost of one 
or two well-known makes of automobiles, 
and that some arc iirlwl at $25 more. 
But while the production of cyclecars In 
increasing quantities may serve to lower 
the Initial cost, aa has been the case with 
tbe automobile and the motorcycle. It must 






T IIK prtucliMil ovoiit of the preaieni month, from an 
uHtrouomieal Mtondpolnt, will uiidoubtodly Ite the 
totiil Holur eolliMM> which occurit on the 2lMt. On tlite 
day un ecli|Mc of nome Mort will Im> vlaible tbroajfhout 
ull Kuro|H% 111 uortbem Africa, weatern Asia, and the 
nortbeaMtern part of North America. The narrow track 
of the dark ahadow, or nmbrn, of the Moon, which 
uowliere exceeda 100 mllea In breadth, beglna off the 
Arctic copet of tlaiiuda, where tlie Sun will lie ecltpaed 
HH It rlac-H. Few human eye« will aee the ecllpac from 
the llrnt two fhouaatid miles of Ita track, which crosses 
the Arctic nrchliielaao and the snowy wastes of north- 
ern Greenland. Then, turning somewhat to the south- 
ward, the sliadow traverses the northern Atlantic and 
reacluw the Scandinavian Peninsula, which It crosses 
nearly at rlghl angles, near the middle of Its length 
PassiiiK next over the Italtlc, It reaches Kussla, across 
which It sweeps from Kega to the (Irimea, iiasslnR over 
the city of Kleff on Its way. Half an hour after It has 
left the Battle, the shadow will lie In the Black Nea; 
thou It departs Into the eastern regions of Asia Minor, 


comet of last year) on June 29tb. The tmsoent twmet 
Is also telnt, being vMhle only In a large teleaoope. 
The elements of Ita orbit show that It Is already tu 
imst perihelion and haa been receding from the Bra 
since March 4th. At that Ume H was a little ow W 
milUon miles from the Sun, but now It la about *00 
million miles from him and nearly 100 mlUIOn from uli, 
and la stUI receding and steadily growing fainter. Ita 
computed positions are. for Greenwich, mUtnlght July 
Otli, 17 hours. B8 minutes, 6 seconds — 11 degrees 19 
minutes: July 18th, 17 bonra, 40 minutee. 34 sec- 
onds— 0 degrees 20 minutes, which puts It not far 
from the star y Ophinehna, shown on our map. Beyond 
this date its motion will be at first northweatward, and 
then curve, so as to be almost directly northward, and, 
will diminish to a small fraction of a degree per day; 
bnt the comet will be so faint by the time that this la 
published that It will he observable only with powerful 
Instruments. 

Holiivan's comet is now In the moruliig aky, and Is 
steadily growing brighter. It was seen lust before 


Uttil) tttd tile aptondid conatellatleiui Oytmia had 
anuih of them atre the shmU SrotaW 
; and DMlpUnus, and then the larger Ond of 

Baton lUa, In the aouthweat. Is a toaralfle^ 4i«i0fln 
of tike lMtlky Way, eztendlug down to the 
per" of fh^tarlus, and.to Scorpio, wbfc* to netto itot- 
ting. the left, almost doe aouth, we gee thd todA 
s^iea off^prtoornua, the upper one of which to a ppatty 
dottbto to the naked eye, and the towmr one to a Seia- 
gtona. 

^omaBiaut, the tm bright star of the Southern 
has rtoan to the southeaat, and s part Of Oatus hO 
sera farther to the toft Above these to the vsejr liar' 
ren rogton of ABuarius, and the few but cooeptcuoiM 
stars of Petasm. Andromeda and Attea an north of 
east, and Perseiu and Oaoslopela farther on, due north- 
eaat, oepheus, Draco, and Ursa Minor occupy the 
upper north, above the Pole, and irrsa Major to well 
down to the northwest Hercules. Corona, and Bolltea 
are to the west, and the tangled forms of Op^hchua 
and Serpens fill the southwestern sky. 


crosses Ferslu dlagoiiull.v , and leaves the 
earth nl the western limits of ludla. 

The moat favorable stations for soleii- 
tltlc observation will lie In biissln, where 
the duration of totality Is ii maximiiin (2 
nilnutea and 14 seconds), the Sun high, 
and the chances of clear weathei ivOii- 
lively good. A number of oxiastltluns 
from other cotintrles. In addition to the 
well equipped Ilusslnii lairtles, will estnh- 
llsli themaelves at various points along 
this imrl of the track. The ojily Ameri- 
can party Is that from the Mck Ohservn- 
tory. nndor the able dlrt*cllou of Prof. 
Oampliell, whose atation will be uol far 
from Kleff. 

The usual observations of the sia-olrum 
of the Sun’s lailer utmos|iliere, and of the 
corona will Is* made, and. It only the 
weather is goisl. the isiwerful Instruments 
employed should vleUl very vnluahle re- 
sults. Of the liivesttgatlouH which have 
not yet Imen conducted, iierhaps the most 
interesting is the photography of the 
regtmi around the ocIlpstHl Sun, with In- 
stnimeuts of such a sort as to iiermlt of 
the exact measiiremcnl of the apiwrent 
IKislttons of the stars which may be de- 
lected njMin the fd.ites. There is no longer 
any hop<' that aio plat et, smaller and 
near the .Siin tlmii Mcr<'iiry, may be dis- 
coveriKl on tliese photograiiliM ; the enre- 
fnl search nmile at previous eclipses, 
iiolabl.v |i> parties from the lAck Obser\a- 
tof}. has practically scKUhI this But, 
according to certain phases of the new 
tlieorj of relativity whieli Is exciting so 
much dtscassfun among idiysiclsls — and 
which those vklilniut jihysical training And 
to understand — according to some of the ex 
this theory, a l)enm of light, passing close 



NIGHT SKY: AUGUST AND SEPTEMBER. 


The Planuts. 

Mercury la n morning star almoat 
throughout the inonth. but to only well 
viatble at Ita beginning. He to apparently 
farthest from the Bun oai the 5th. being 
19 degrees 14 minutes west of him, and 
on that date ho rlmw about 3:40 A. M., 
and can easHy be aeeii Imfore dawn. 

Venae to evening etar to Virgo, and re- 
mains Ttolble until between $ and 0 P. M. 
Hbe to very brilliant, and far outablnes 
anything else in the western sky. During 
the month she takes part In two Interest- 
ing cntiJunctiouB. The first to with Mars, 
on the evening of the 5th, when the two 
planets are but 10 minutes apart— only 
one third of the Moon’s apparent diam- 
eter— and can hardly l>e separated by the 
unaided eye. The second close approach 
to to the bright star 8plca, wbldt will be 
within a degree of the planet on the even- 
ing of tJie SOtb. Both conjunctions wUl 
Iw well worth looking at, particularly the 
drst. 

Mars, as apimars from what haa Just 
been said, to also an evening star. Ex- 
cept at the beginning of the month, he 
sets earlier than Veuua, and is not oon- 
spicumia 

Jupiter to ill ('aprtcornua and eoines to 
Opisndtiou on the lOtli. Though still 17 
degrees south of the celestial tsiuator. he 
to better placed for oliservntlou tlmn ho 
has been for two or three years past, and 
to a beautiful teleseopic object. 

Batum Is a monilug star in Gemini, 
rising about 1 A. M. lu the middle of the 


month, rranns to In (tapiicornus, and 

Nil dllUcult duvvn on June 30th by Mr. J. K. Uooiier, an amateur ctomes Into opposition on the 2nil. His position on the 

tlKJiieiits of astronomer of Baltimore, and must have been falyly 1st to right ascension. 30 hours. 49 minuton, 18 see- 

to a great bright to he seen at all so near the Bun. onds; declination — 18 degrees 29 minutes; and, on the 


gravitntlve maKa like the Kun, should 1 k* deviated a Two careful computaUonB of the orbit, which have 29th, 20 hours, 44 minutes, 68 seconds — 18 degrees 40 


little from Its rectllKietir course — to the same extent, 
lnde(*d. that a projectile moving with the velocity of 
light would lie deflected by the Sun’s attraction 
The Ibeoretlcal deviation, even for a ray of light 


recently appeared, agree In showing that the comet's 
path to very nearly parabolic, Ite period being probably 
at least ten thousand years, very likely much 
longer. 


' rotoutes. With the aid of a good star map he may be 
identlfled, appearing as a star «»f the sixth magnitude. 

Neptune to Just post conjunction with the Bun, and 
to pracdcBlly Invisible. 


grazing the Sun, sliould be very small, only about one 
second of arc. As n star’s light would be lient on 
toward the Sun, the stars, apiiarontly near the Sun, 
but really far lielitud It. would, as can easily lie seen, 
apis'iir to to' dtotilaced <ai the sky outward from the 
Sun’s center, by iiinouuts dtmintohlug with Increasing 
angular distance from the Hun 

If this cff(s-t nciuiilly exists, U sliould be capable of 
detection lUMiri (ilates taken with suitable instruments. 
11 Is not yet nt all oortiitii whether the theory which 
pr«>dlcls such a phenomenon to really correct; Imt these 
astronoiulcnl oliMervattons should tie capable of decid- 
ing tilt* (inestion— If not at the jiresont ojiiKirtuiilty, 
then at some future and more favorable one. 

For tdsierverH In the United States, this eollpse will 
Ik* u smalt, parHal one, on the nortliern limb of the 
Sim. occurring In the early morning. From iwlnts cost 
of a line drawn from Kocheater, N. Y., to Washington, 
the whole eclipse to visible shortly after shnrtoe, at 
about ti A. M. For points farther west, about as far as 
tthlcago and Minneapolis, the Bnn riaea eclipsed. 

Another comet has been added to the Mat of the year's 
discoveries, found this time by the Ritsslon Neujmiu 
(who was the flrst to detect the remarkable faint 


On August 1st the comet will be In 6 hours 6 min- ’The Moon to lull on the 6th, at 8 P. M.; In her tout 
utes right ascension, and 30 degrees north declination, quarter at the same hour on the 18th; new at 7 A. M. 
about 3 degrees northeast of 4 Auriga, near which It on the 21st, and In her first iluarter at midnight on 

will imsH on July 27th. On the J5th Its imsition will the 27th, She to nearest ns on the 34th and faeMmirir 

lie In « hours 65 ndiiutes -f 44 degrees, and It will oon-;- .away on the I3th. She to In conjunction with Umntia 
tluiie to move, at a ateadlly Increasing rate, almost , on the (Mb, .luMter (rather closely) <ln the 0th, Bhtttm 
along a line drawn from 4 Auriga to t and « Ursae, on the 10th, ?«ptnne on the 10th, Hweury oo the 2Wli, 

Majorto, near which latter stars It will pasa early in and. wMh Tenna and Mars on the 24i;h(.; 

September. AVWtt, N. T.v July 21. 1914. A:- , , 

All through the month It rises at midnight or earlier, 

ami gets well cleor of the horizon some time before Soya Bean Pradocta form a snhjeet af^ateadUy 
dawn 'The best time to observe It win bo about 3 A. M. creaalng promlnehoe In the tecbnliail Jourttoto of the 

Us predicted brightness, making no allowance for the Old World. B«ya ndlk to na«v lanced fey Myfeefel 

liicpease of Intrinsic luminosity which comets usually faCtOTtai in EwWe .And the ParffiBUt lA lAfetfeiT M 

show near perihelion, to about equal to that of a sUr afeofet.tA he oatabltohed In LIveryilM^iP^htcife it wW 

of the sixth magnitude. It ahould, therefore, be easily fee giannf^urad on a large stille aoootdlAg to 

risible with a fleld-glase, and probably with the aafead pmm of I». l«ta Gdsael of EaM, flerinany. It 4viM 

eye. How much tall it will have cannot yet be pre- »a ratfeUad in Eligland at four gttari. 

dieted. The presence of moonlight will seriously Integ- nuttfe,, Inra MOga h««A« ha» ra«mly donad WWt tiaat 

fere with seeing the comet from about the 3rd wUl Id madl$« cNwi MUcod 

the 20th, but It should be very easy to find before oitil «lnaie,.lt Bi yiMMluiaattdfed aa 

after theke dates. ’ , . ■IWaS»/^ >;>««« ItS'ls 'Aho 

, TheHagvena. ti» twatmettt «« dlabetei aewrat .trf ifeie 

Bight over head (and shown fas the center of ow at«r<ih.' i ’ 




'>f If 


■ " '■ *' ■ ^ ikm^m* ‘#onw - 

■ ^t» :1«||I«!I^^ ' JWMW' ■ 
!«;'(blt' «tlM» tm 
«d ill 4114^ 31 m {Ifat|t(i4^i^ «i»e 
|iri;^i^1t«<» iiM^ tttUI ii^«ared b» Unit 
V mwpWag, w#W to tic *l«» 
.ji«>M«/ '•Hie dmratnit mea ooaalitii «• 
«cn4l«Uy ie4! sn und^tiM; aillMbeel Mi 
iMrioil |kow^ Ml avDltiMl ,io Ute vbsel to 
HlliiO M!«ter. I& other word! ttM Qp«^ 

irtioa hjt ^ wheel le wreteed. A tHetiee 
gh the tMoKntphe Wilt el»w that the con- 
•l^mdioii of the wheel le vetr tnaenlom, 
in the cnee of the wheel oper- 
ate h]r <oot power. Each paddle to oar- 
rpfl) h? e Itotr of epokee braced by a pair 
etrnto that lie In the direction of the 
thrnet Of the opemtor'a welfbt. At the 
epd of each paddle-wheel to a short treadle 
piece on which the operator wiUlu. Of 
conrOe Oto advanta«e of this waterwheel 
llee In the fact that U can be made very 
cheaply, and the (werattng ooet to low 
becaasa labor to very cheap in the Orient 
Nevertheleae, It should be a simple matter 
to demonOtrate that a power-driven pump 
is far mure economical In the end, than 
these whieeto bolonglne to the times of 
ancient Egypt. 

The aoek tn tlie Motor Cm* Wnek 

A FOTTB-PAHSENOER motor car was 
crosslnK a railroad track near Omaha 
one night this summer when It was struck 
by e passenger train. What hap{>ened to 
the car to shown in the accompanying 
photograph. It was so completely shat- 
tered that every piece of the motor, body, 
etc., was reduced to Junk. The remains 
of the car were scattered along the tracks 
for a distance of 600 feet. 

As In most eccldMits, a freak condition 
was found among the ruins the next morn- 
ing. The automobile was fltted with a 
clock speedometer combiuatlon. The auto- 
inoblle was struck at about midnight, and 
yet when the idiotograph was taken the 
next morning at 0:40 the clock was still 
running, and had not lost a minute, 

A Stoepk Jsck’i Climbing Ironi 

I T to quite a trick of boys to make wire 
climbers with which they can climb a 
smooth telegraph pole. Heavy telegraph 
wire to used and formed Into a doable 
ring, the larger ring enclix-llng the polo, 
while the smaller one serves as a stirrup. 
The weight of the boy when carried by the 
stirrup catmes the ring to bite Into tbe 
IK>le and cling fust, but os eoon as the 
stirrup to raised by tbe foot it releases 
the ring, permitting It to be slid up the 
pole to take a fresh hold farther up. With 
B device of this sort on each foot, it to a 
simple matter to climb the tmle. 


SC^iilCA)iraK:AN 



On the morning after, the clock waa still running. 
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A very similar scheme has recently been 
utilised by a steeplejack who fresiuently 
llnds it nocesssry to climb u flagiiole for 
the piintose of iwIntlnR It. or adjusting 
the pulleys at the top without marring the 
pole. Ho uses a wire ring lifted hsttady 
around the pole, tiut carrying a pair of 
angle Irons that are connected at the outer 
end to a block which serves ns a ftsdrotrt. 
It to very evident that the pressure on 
the foot rest causes the angUi Iron to lake 
a tdloh In the wire ring, luuklng It hite 
Into th(‘ pole. One of our photographs 
shows htm at the top of a tall ttagitole, 
trusting Implicitly to his citiuhliig Irona 
while he plies the paint brush 

Medals Awarded Annually by the 
American Museum of Safety 

T HK Scientific Amkrk'an gold medal, 
for the most ellicdeni safety device In- 
vented within a cerlnin number of years 
and cxhltilted at the museum 
Tbe Travelers’ Insurance Onmpany’s 
gold medal, to I he American ein|)loyei who 
has aclileved greatly In prolecting the 
lives and limbs of workmen 
The I, onto r.lvlngsloii Senmim medal, 
founded by Dr T.ouls I.uingstoii Seaman, 
for progress and achievement in Ihe pro- 
motion of hygiene and the ndtigullon of 
occupational disease 
The Ilathenau gold medal of the Allge- 
melne Klektrlcttiiets (JeM'IIschaft of Mer- 
lin. for Ihe lH‘st device or pnxrt'ss in the 
electrical Industry, safeguarding life and 
health. 

The E H Hurriiimn memorial gold 
medal, founded by Mis narrlDiaii, to lie 
awarded to the American steam rallwnv 
making Ihe best record in u(s-1deiit pre- 
vention and industrial hygiene iiffeetlng 
tbe public and Its own iiersunucl during 
each eurrcfit year. 

Kite Signaling of the French Navy 

N ovel ways of signaling were tried 
out recently during the naval man- 
euvers in the Mediterranean by men 
aboard the French warships. It was gen- 
erally conceded that the tests with box 
kites were most etnelent. The results 
proved that the 1 h>x kites, being light, can 
be hoisted even u hen there is hut a slight 
br(H.>ze, and their size makes them easily 
dlscernlblo from great distances 
The signal system ustsi was sliiillar to 
that of the flog system. Various combina- 
tions of kilo grouping were nstsl While 
this system of Hlgnullng Is not quite so 
fast as sigimlliig by means of flags, It to 
more detlulte, It to claimed, and can lie 
seen fur mites around 
The siK’eesN of the exiierliuent has le<l 
to a rw-ommendntloii to Ihe Knuieh gov- 
ernment that the system be Intristueed 
generally In the navy of Franco. 



Kite oiinuillng from a French battleship. 
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Sttper'High Velocity Cartridgee and liurce- 
bami Guns 
By Prank C. Perkins 


1 ern super-hlith velwlty cnrtrldgen. Until recently 
the term high velocity wub apiiUed to cnrtrldges whteh 
developwl a velocity of about 2,200 foot*86co^s. 
Through the uoe of Kpitser bulleta and improveil 
powders It haw been pofwlhle to ratoo the 
velocity u|) lo 2,700 feet lu the United Bbtea 
Army 0..'10 cnrtrldgeH (No. 4), and 2,800 feet 
In the 0 22 Havage (No. 0). 

The next wtop forward was Indicated by the 
appearance of the Uosa 280 cartridge (No. 2), 
which di'veloped a velocity of 3,060 feet, with 
a 146-gral)i hnllet. The shell la much larger 
than the ahellH of the Mauser type, and re- 
quires a longer magazlue. The cartridges 
which iMve the blgheat velocity, combined 
with greatest energy, are to-day the 0.80 
Adolph express and the 0,30 Newton express. 

The latter, Indicated hy No. 1 In the photo. 

Is designed for use In single-shot rlflea, double- 
barreled rifles, three- and four-barreled com- 
bination guns, wtaei-e the thickness of the 
barrel iins to be limited. 

The 0.30 Adolph expreiw (No. 8) shown In 
the photograph Is a cartridge of the same bal- 
listic proitertles as the 0.30 Newton express, 
hut Is rimless, and designed for use in the com- 
mon Mauser actions. The velocity of this 
cartridge with a lOO-gratu Spitser bullet is 
84808 foirt-soconds. with a 170-graln bullet 
8,000 foot-seconds. The energy ttf this csrtrldgc 
Is 8.446 foot-iwunds. In order to understand 
full,v the progress In this mutter one 
has to look hack to the time of block 
powder cartridges, w-hen the same energy was obtained 
by H cartridge of 677 calllwrs, with IflO grains pow- 
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wltt'W' ittiii tMuma \Mtm, tba welglif of which (b 7^, ‘ fJTiHB yowm M»*»^ ^ ^ 

tNfUOds wtthoat scope. The hccetnpcojriug bilUstio t th«» bp frsecloi tw 4tf 

tAble Bhcsni the Wfference botweett modem and oW- i«e«W,.<Wrttod(l to hove * 8v««t 
tine cartridgM. tU>m*e U» «» Industry of this eoda^ 


M cartrtdiw. tiaxaa^0» m Iwlastry of thto 

j prodoet aot only fuittishM s* tMdttd Nt,. 

Forost oaeem in WnnUngton nod Orecm pUn to nnwittooe substitute lor ftwh W 

to onmpew, exjidoreta, .8«bab»’ ;#»df ''mPfipi ' 

- - but thwe is nn lacM«Mnfi 'fW. , ' 

. -genofni onllmiiry purp(iiioifi,;b«l'W^O»n|%'d^ 
are 'need la large queWK^ ^ , 

bitkeitoe luid restnyugntn;;' 
peam in the mgrket )(!ldo 47 ;',ht / 

golden yellow dates, wti^ d«lii 
for nee by simply disortvlnf . tWtg »! tWn»*t* 

A Walt to a factory wlwie 4 b^ 

Crosen eggs are prepared gives ode g gi# llai* 
f^feMion ctf the ma^ittide Af tte 

‘‘iT^eggs arrive in tb« fnndU^ 
fron the dealers and snail eominilglfliB 
merchants they arc immediately plaeod into 
a large rofrtgemteil room, where Ung mo 
qvlekly omded to a point Just ntMve Crooning 
to stop the growth of gems and to proveet 
decay during subsequent handling. The t^led 
eggs are then transferred, as seat as poantble, 
to the candling room. 

Mem we see long rows of small dartened 
booths, from the background of which two 
drmlsr apote of llgltt of about the stse 
of a half dollar stare at us, Thta Is 
teehntcally known as the candle. It usually 
constats of a bright electric light, yiVUA te 
A group of super-high velocity cartridges. Inclosed In a motel or wooden ease to bmp 

in ell the llgltt, except What escapee throngh 
soontinue the use of barbed wire on their forests, the <wo clroular bdee. The candler. nsualiy a glri. 



This wUl affect their own pasturea and public drift jnggiee the eggs with great dexterity and rapMUty 


fences. They say barbed wire has i 


before the light-holes to that the atroug light Shines 


smooth wire, that It injures stock, and that It is more through the eggs. This reveais all defecte and ab- 


likely to be Imme down by soft <anow. Btoekmen t 


normalities In the egg. A fresh egg preeotto a ttnifom 


the Odioco forest. In Oregon, reeshtiy constructed drift yellowish hue, with a small air space at the Moat 
fences of smooth wire, tbotmh with some mlsglvliigsi pu>e of somewhat lighter color. As the egg undergoee 


now they say they wlB never use barbed wire ncnla- 


BreeUng the eggi gai eepnrnting wUle trmn yaUc. 


decomposition, through the activity of mloro-orgaa- 
bans, It loses its transparency and unlforalty of color 
and appears oloudy, often Showing dark spots, giacs 
there are numerous minute pores in the shell, evapoen* 
tloD gnee on oonttnusUy,- producing a shrinking of the 
egg cohtenfs, with a conseqnent Increase of the al^ 
Hpaoe. The site of the alr-spsce, therefore, serves as 
an Indicator of the age of the egg. During the hot 
Simmer numibs many eggs show what the candlsr 





\>f hnSMt ** InellMd, tlunut forward nnder the skin 10 or 12 dayu. I have not obaerved, In u HitiKte >'aHe. 

a, Ba^ll a™* taroed throucli an angle of 180 degrees. It le then any uloeratlou, necrosis, or even severe Inftnunnatlun. 

.^WiSSu IW « ««v«J idiid of *« r ge t carefnlly withdrawn, JeaTlng the doubled hair anchored In every case the hair, if In is-rfect condition at the 

.fc'SfW 'ft ''t'ftffi ''liMrltt. a portion about the '‘y *>ook In the aubcutaneoua tlsaue. In this way time of planting, romalnwl hnnly attached and showed 
' Jr laine ft '' mnfttani^HHlr tUumlnatad palra of halre are Implanted at distances of 1/26 Inch, no tendency to break off at the wire or elsewhere, llm 



imm wUeh ll Wn 


Tflm the wt/kmtA oan know at <noe aHietber or not 
be^iae tnaOo a bnU’e aye. 

iMm or impacit autfaoe of the target la prepared 
am » tUn aiiperfloUl ooatlnir of any one of a great 
imHety of flaahUght oompoaldoiw ench as a oompoal* 
tta« ot chlorate of potash, m^^&uni and eollodlaa 
ambled by an onsiaary bnwh. When a buUet bite awA 
n liNpared mrfaea, the oompoaltlon la fanmcdlateay 
illliited at the point of layiact and flashes Into light 

di^e, aharacter of the .. 

oeaiiMattion la auch that 
ttw Ignition doaa not 
apnad over the enttre 
aOrtaee, bat oonflnea It- 
■aif cloaely to a portion 
of the aurfaoe actoally 
hit by the bullet. 

WlMtiKg Hair tin 
: Ihdd Baadi 

M ANT umhicoBaallttl 
, attampts have been 
nuifte to cure biUdneae 
^l^;the Implantation of 
hair; bat a hair plattt- 
ta^metiiod employed by 
Vi. SMkeiy In ISnila- 
Pptta is claimed to tm a 
^actlcal one, by Vrof. 
wvas. Tbe method la 
tllacrthed aa follows In 
Vmckw: 

>*^Xbe end of a geld 
tiitra 1/BOO inch In dlam- ’ 

.dhir, la bent to form. a 
Mp, barely vlatble to 
'!'0f naked ey®. which la ' 

'llreatlod with a WjOtn* 

'Me Ittir of ^ 

’^yr, ' soft. , flna, .and 
a tolii in^ee.Ioni 
fflg, l>. ITbe wire la 
’ ^rodneed Into a abort, 

Prttew bypodheinlc 
. (VIg. k) ' 

AwwifA until V , 

polnl of'-la • .■ 

‘tha wire m 

^ btrtk af enh''' 

Wh W l/W. W 

Miinifli,lenatttgh>'ti#.^ . 

knbk (»» s>. 

unedl.enA'ia. , 
luMrti ttt twa:,rthyv"''' - 


ed In a aquare ineb. In a single treatment. is-cupyUig 
SO to 4S mlnutea, 400 or 500 hairs can be planted. 

“The slight Inflammation which develops around tbe 
sterlUaed gold wire quickly subsides, and is succeeded 
by a scar, which attaches the hair still more firmly tc. 
tbe scalp. Tbe puncture made by tbe ueetlle Is soon 
covered by new akin. The soreitess caused by the in- 
flammation la trifling, and Is scaredy appreciable after 


Fig. Iv— The loop of gold wire threaded with i 
heir. 


Fig. flr— The threaded wire ie drawn through a 
Pravaa hypodermic needle. 


Fig.'A"~The neodle with the wire hook and hair 
ready for uae. 


Fig. 4 . — Cempfete needle with heir. 










Fig. B . — Instrument that plants hair at the rate of 
sixty per minute. 

wire, in all proliatiillty, Ihs-oiuch Imlicdded in newly 
formed connective Ussue, for It causes no jinin when 
the scalp is massaged. 

'‘Hitherto, operations have been confined to the scalii 
The number of hairs implanted ranged fr(nn to 

80,000. From 15,000 to 20,000 hairs snlUce to (H)ver 
completely a bald crown, surrounded by a fringe of 
natural hair, but as many as 60,000 may Ih> riHitdred 
for an entirely bald head. Even In this case little more 
- than 15 grains of gobi 

Is consumed. 

“The Implanted hair 
presents so natural an 
ai))>enrancc that It de- 
ceives the ordinary ob- 
server, and betrays Its 
character, even to the 
speclnllsf, only by the 
fact that the hairs are 
Bssis'lated In pairs. It 
can be bnishtsl. combed 
and washed, and It 
should be oiled occa- 
sionally 111 order to pre- 
serve Its softness and 
gloss. In short, this 
method of pliintiiig hair 
is hyglenle, cosmetic 
and practical. The per- 
manence of the result Is 
Indicated by tbe fact 
that In one inso, where 
the whole crown of the 
head was thus covered, 
the ImplanP-d hair has 
reinaintsl In perfei't con- 
dition for seven years." 

In this conneetton It 
may he Interesting to 
note the hnlr-planting 
system di'veloped by one 
of our countrymen— Or 
J a c o b H. Parsegan— 
leslding In San Fraii- 
ciseo. Instead of loop- 
ing the hair under the 
skin, he punctures the 
scalp and plants tbe hair 
111 tbe puncture. A spe- 
cial Instnunent Is nseil, 
capable of oiieratlng at 
a rate of sixty Inser- 
tions per minute, If de- 
sired. Ilulrs of consid- 
erable length are fed 
through the instrument, 
planted, and eut off au- 
tomatically to a gage 
adjustable as desired. 

A sketch of tbe In- 
strument Is shown In 
Fig, 5, also three mag- 
nified views of the split 
needle, Illustrating how 
(CbnclttM on mt »i4 





RECENTLY PATENTED INYIBNTIONS 

Ttaeie eoliHUM «re open tw *11 patnntec*. 
Tbt notlcm ar* laMrtMl by •p«el*l *rr«ng« 
nwot with the Inventor*. Term* on •ppllet- 
tion to the Advertutag Department of tb« 
BciaMTiric AMiaicaa. 


rertalalaiK to Apparel. 

OABMBJIT BAO,— t) B. Oerman 

Rank Bnlldlng. Pavann*)), Os, Tho preMOt 
Invention I* an Improvement in garment b«««, 
and enuNlat* In the provlelon of a top-cloelng 
flap wbifh I* In one piece and provided with I 
mean* for receiving the head and ahaiik of a 


KhECTHlt' EAN TIlACTOll,— M. P. BAB> 
rATV. niN W. Itard Ht.. New York, N. Y. Thla 
Invention eoiiveya a fan *o aa to mov* the air 
In an apartment In layer* or atrata*. by lin- 
parting parallel Impolaca thereto; provide* an 
autoMiath nieelMiilam for tnovlng a fan to op- 
erate in an aaeertalued plane and eonatant di- 
rection , provide* automatic nmnn* tor revert- 
ing the direction of travel of oald fan at the 
terminal* of It* operating cone , and provldea 


nrn(II.Alt AI.ABM.— W. B. Cr-Ana, Baranae 
Idtke. N. Y Addre** A. W. Botaford, oamo 
place. The Invention relatoa more particularly 
tu electrical alarm* for preventing lafe break- 
ing In poat offiiva, atorci, and Ilk* place*. It 
provide* an entirely luparate and dletlnet dr- 
cult lietwcen each of the circuit ckiaera and 
the hell, and In practice the wire* of theau dr 
cult* are preferably run through different parte 
of the building, ao that even thougli a lafe- 
lircakcr dlacovera and cuta certain of the wire*, 
the n'malning drculta remain operative. 

ClBl'tJlT CtiOHBR.— A. I* Davt*, Clinton. 
B. C. The object of thU Invention la to pro- 
vide a circuit clooer for controlling the actuat- 
ing roeana for railway gate*. The circuit cloa- 
er* are placed along the railroad tracka a ault- 
able diatance on either aide of the gate, and 
are dealgned to bo operated by the wheel* of a 
train to cloao the drcult In time to energlie 
the aetiiatlng device* to lower the gatea and 
temporarily cloae the croaalng before the trtlo 
which operatva the drcult clooer paaocs the 
point at which the gatea are located 

ANTl-HPABKINQ DHVICH INIR DYNAMO 
EWSCTKIC MAtTUNBB — 1. It. Auvaar and 
A. V B. FaHHANli. 30 Boulevard IHdcrot. I’arla, 
Prance. The »uhject of the preient Invention la 
a device enabling paraattlo Iluxe* to be almoet 
entirely auppreased In rotary converter*, con«e 
^uently reducing tho teoalon of reactance of the 
commutator aectlon to a very low figure, which 
tenelon form* the chief cauao of the produc- 
tion of aparka at the commutatnra. In prln- 
dple tho Invention eonalat* In aurroundlng the 
ring of the tranaformer with a metallic caaing. 
In *uch a manner that the paraaltic fluae* arc 
compelled to traverao metallic icrtoma lu which 
are generated aecondary current* tending to 
nullify theae paraaltic fluae*. 

AnVKKTIHINO MBDMJM.— O. T Klgj.Dljtn, 
BT5 Pordham Bond. Bronx, New York The 
preeent Invention bn* for It* object to provide 
a new and Improved advertlalng medium, more 
eapi’clally dealgned for uae In *buw window* 
and the like, and arranged to dUplay an ad 
vertlaenieut In conjunction with an Imitation 
advertlaement 


lion* of the Ima and heM In aacb pmdtloB tbit 
the cigarette* Will be tpaoed apart In eroceed 
relation when the box la upeiMd. wtiereo* wli*Q 
tho box 1* doled the aectlon* will be binged 
In allnemcnt and will anugly fit wItMn tb« 
laii. In the lerond patent, a box >* provided 
with aupportlng mean* for the dgar* or elgnr- 
ette* In the form of anpporttiig aeottob* l^v- 
oted or binged ta the boa aectlon* and oon- 
nected With the Utter In aueb a manner nn to 
be moved away from the bos acctioo* a ttm- 
Ited dlitanee. hut to cotUpa* Wltii tha aectlool 
when the box 1* cloned, mean* being alao pro- 
vided to normally project tbe cigarette* be- 
yond tbe box aertton* when tbe Utter are 
opened In tbe third patent, the box ta pro- 
vided with a aupportlng member hinged in tbe 
box body and dMigned normally to meva to an 
upright poaltton when tbe cover of the box la 
1 opened. Tbl* aupportlaf member Gnrrie* bold- 
era, or damp*, dealgned to move into spaced 
reUtlon entomatically upon tbe opening Of tbe 
box. In the fourth patent, the cigarette box 
1* provided wttb binged eectiott* monnted 
therein to support bolder* for the dgerettss, 
while a supporting member I* niao riveted In 
one or both section*, and by nmans of n con- 
nection arlth tha opposite section of the box, 
U caneed to move out of the area of the re- 
spective body or cover isctton in nneb a raaa- 
ncr a* to elevate the cigarette* by contact with 
tho aupportlDg aectlon* carrylag tbe earn*, the 
operattna being wholly antomatic upon tbe 
opening of the box. In the fifth patent, the 
object 1* to provide a box In which a plurality 
of boldera are commonly connected eo a* to 
move In spaced reUtioo when tbdr carrying 
aectlona are moved outwardly, tbare being pro- 
vided a central anchoring member In the box 
and a pair of ontwardly moving holding aec- 
tlon*. A tilth patent dUdoae* a conatruction 
In which a plurality of holders are attached to 
an edge portion of one section of the box, com- 
prising hinged sections, so that tbe dgnrettca 
win he projected and will be capable of Inde- 
pendent diapoaal In a position to be removed. 

PENCIL HOLDER —J. W. Krtx. SOB Mar- 
shall Ave„ Memphis, Tenn. In order to hold 
a pencil securely In tbe pocket. Mr. Kyle has 
invented a bolder eonststing of a wire ring 
through which tbe pencil is passed, and an ex- 
tension arm with a half loop at tbe lower end, 
adapted to hear agatnat the body of the pencil. 
A spiral pin permits of faatenlng the holder to 
tho pocket 

SHADE BBACICKT— JT. M. PABXaa. care 
Cherlen V. Schwall, S5 B 50th St . New York. 
This Invention relate* to a bracket dealgned to 
receive the rectangular aprlng-controlled pintle 
of ahade roller*, awning rode, and tbe likv. It 
will be obeerved from the drawing that tb* 


.and' Iba k 

a cemMsM iwiMn AM 

dHMnicWs 

THMBikONititaB' UwHMM, 

AJ«jM»ea-ca-tli«aanc, CUNMnp, me ag|gfav Jg 
more eepaetanjr daolgiMd Cor mc m asllfc^MaC- 
Ing veaaO* apd ctlur, aim»ar appatatvo, agd 
amnged fp diapeng* wjtii tb* nee of apecUUjr 
conetractod aaguUr themowetei*, to altow 
the nee of as ordtoarj tkermemeter to test 
the eama, and to permit ef wlHtdraurtog aaol- 
piM of tbe liquid from the vesael to whieb tbe 
thermometer carrier U attached. 

I COMPOSITION FOB BBMOTINO COAT- 
I INOS — 3. M. ntTitPuanyi, 4318 Imtayctte 8t, 
DalUa, Tex. The pnrpoae of tfal* Invention I* 
to provide a simple and eflielent coating re- 
mover which win rapidly attack the coating 
and loosen the «ame from the surface to wblcb 
It originally adhered, and It can then be re- 
moved from the eurfaee by eimply brushing or 
washing it ofi^ 

RBWFORCBD CONCBSTB CONBTBDC- 
TION. — vr. APi>i.aBT, Napa, Cal. This Inven- 
tion provides a reinforcing pUto with teeth 
projecting from the pUto aronnd holes tbeiwtn, 
the teeth at each bote being bent Uterally, 
sobatantlally to tho planes extending from the 
plate at the adjacent holes and parallel with 
the axet of the hole. The teeth extending 
from one etde of the plate are bent laterally 
In general direction of tbe adjacent holea at 
the sides of wblcb tbe teeth extend from the 
other side of the plato. Tbua tbe cement will 
lie held by tbe teetb at one side of tbe pUto 
and will be directly united by the cement in 
the hole with the cement at tbe other aide of 
the plate held by tbe teeth around the adja- 
cent hole*. 

FORM FOB CONCRETE BTRDCTDBBB— 

1 8. O'Kcirr, 9808 HapU Ave., Altoona, Pa. ' 
The Invention reUtot to forms or plates of 
suitable shape to be built Into a mold to be 
used for concrete walls, tbe pUtea having such 
form that they may be readily connected to- 
gether In different ways, and also aa readily 


4#' M 

Wftftopt Stoat dUlc«ity,'ltii «I*MI 
he MJialWd «itkout tIUt.pw'M Wt'Vg'mm' 
and wUftcK cmaprUes tow patob'wad to un iMI I ' 
to form and Inexpeati** to >iitoltoto«t|«^,, 
DOOa-HOIiDBB.— BKito mwiKAWffwte 
traiUr Ht., Bgn Francucc, CJat to«tot*i,iik' 
tbe aecompanytog anscavuis :'U 4' 'datotointo* 
positively boMtog a door ta ap opM ito*PPf 




*0 a* to prevent It from rkwtag, even WlHM 
eonalderabu force is used, bnt which wIBtfi*' 
slantly relsaa* wben tbe release mecbanUiii ta 
operetod. The door-holdnr ba* eompaxaflWilr 
tew parts, and hence may be cheaply maaiMaw 
tored, and It U ao designed that It to not ItaMe 
to get out of order easily. 

DRILL ROD COnPLINa.-.B. 3. Ixiwg. Bal- 
boa, Canal Zone. Hr. Lowe’s luveutlon ha* 
rcfeNDce to coupling* for drill rod* for buM- 
Ing drill potato Hgid reUtivety to the we*" 
rod, and It has for It* object the provUtoa of 



hrai'kct la provided with a novel arraugemeat 
[ of receiving rveeaa with relation to the opeO- 
, tag of the brocket and a reccae ta alignment 
, with the opening, whereby the pintle can la* 
I Inserted ta a predetermined manner, bnt 1* to- 
capable of accidentally releaalog If tbe roller 
ia subject to Jolti or any other dliturblng tn- 

MBTHOD OP TREATING INGOTB — 9- W. 
Hixon, Box II, Worthington, Ontario, Canada. 
In the present patent the Invention rotate* to 
method* of treating Ingota, the Inventor’a more 
particular purpose lielng to so produce tbe In- 
gots as to avoid tbe formation of blow boles 
and to render tbe metal dense, smooth, and 
readily adapted for rolling 

ANIMAL TRAV.— T. A. WlLt/ASD, 1801 
' Fifth 8t., port Arthur, Texas Tbl* trap la 
' provided at It* top with a trap door so sr- 
! ranged that when a rat or otber animal at- 
tempts to eat tbe bait it will cause tbe trap 



dUtnga g ed. Farther, tbe InveotJoD provides an 
Improved form of tie to b* built Into the wall, 
said tie betag provided with mean* for fadli- 
tatlng the connection of tb* platee with etch | 
otber and for brodag tbe wall molds as a , 
whole nntll tb* eonerst* to eet. , 

TYPE CARRIER.— A. B. BTIOBiatf, 340 1 
4Bth Bt, Brooklyn, N. Y., N. Y. Tbe Invention l 
pruvldes a type carrier on wblcb different eiiea 
of typo can !«• <*»llv and quickly set and ad- j 
Justed and whereby the printed matter may be , 
made to appear In Htralght nr alnuoua llnea , 
and In any desired reUtlon to the border of | 
the object on which tbe matter la to be printed. , 
FIRBFBOOF DOOR.— A. C. OoMuw, 400 
B. »ard Bt. New York, N. X. It to eUlmed 
for tbU fireproof door that It U taauUted to 
tbe fnll site of tbe door opening, and when 
eubjected to firs U not lUM* to warp er dls- 
tatogrota, or have Its seettona come apart, even 
should the wooden core bn reduced to cbarcoal. 

Ia It* construetioD, ue* 1* mad* cf a wooden 
core, wooden gtlU pieces, wooden toll pieces. 
Inner and outer ataeet metal coeertaga, and 
Inner end putor Uyere of n* b *e t ta er ether la- 
snUting material arrsaged bstHwaa tbe core 
and the Inner sheet an^ between 

tb* Inner and eotoi'Meet BpD Waring*. 

PAPBR BAPBTY pin lifABD.— W. F. 
Hfbmos, 88 Howard . Bt., Cbarleatown, Mas*. 
For a safety pin of ffae^yp* provided With a 
guard ta conneetiqn wltiiSth* ttaual cell at one 
end, ee as to prevent tbe fabric tbrongb wtaieh 
tbe pin la pemd from worbtad back Into the 
coU and becoming caugbt, tto* pwoent Inven- 
tion provldea an Improved form of guard tbat 
U aimple Sad inaxpeaal** tb aunufaetnre. 
While thla Improved guard map ef | 

metal, it ba* been found tbentaqihlp etocient , 
whoa made of a heavy, etifil wnterpCMf paper. , 


mean* which will automatically take up ny 
aod all stack ta tbe coupling, wblcb may be 
occaatoued by tbe wearing of the porta under 
the severe oisge under wblcb a drill la ner- 
mally put. 

BOCK DRILL.— J. T. Ctmaow, Baltic t!tob 
itouae, Patatka, MIcb. Tbl* Inventor provides 
a drill and mean* for operating the satoe, 
adapted to Introduce an aerated watcr-Jet At 
the point of appltcattuo of the dtlll head; pta- 
vide* simple and eflIcIcDt means for rontrei- 



! dmir to release and drop the rat tata the engc. 
The trap door arrangement automatically ro-l 
acts Itself so tbat any numbsr of rsto may b*| 
caught ta socceaalon before the trap has to bo 
emptied 

VENTIIATOR FOR WlJlIJOWg R. L 

Eimi.aKTON. Houghton, MIcb. ThU Improve- 
ment refer* to a ventilator In the nature of aa 
attachment thaf la applied to a wlttgow frame 
at the sin thereof ao as to allow alt to enter 
a room when tbe lower caeb 1* portly ctaecd, 


DRILL— r. B. Wiunntm. *u CKontan 
Bldg., Henatob. Tex. This taveMton Mates 
to dtitta of (be .general type diaclceed Ip Mr. 
Weatberby's pendtag appflcailon, and patanted 
November *, 1818, hla more particutor pbrpoCe 
betag to provide on Improved form of Mienk, 
together with on Improved' form of dtoli d»- 
tacbebir connected tbetowltb, and mea n* for 
I connecting a disk or enttbr willb (Me dM* 

I LOCK AMD KflT.— a. WtoUNB A. 

baciml im b. Udta Rta-Mev-id^ Tha 
taveottM prevtdea a leak Which W be mHd tof 
iTartou* tmpom ta which toege are peualip' 


Ung the volume and aeration of the water Jet i 
and provides manually operated mean* for, 
cushioning tbc blow of a dtlll, to Avoid bronk* 
Ing tbe sams. The engravlag ebew* a vertical 
Mtctioa takda am the medlaa line of a raek 
drill and Jetting attachment 

HoattoiR mm* tilftotlibg. 

BAKBR’H oven.— (). 0, McCacetfilp, 1740, 
Tasker Bt. Fbitodelpitia, Pg: The tovestion 
disetote* a coostruettoh Ip wRIcb mepM to pfrb‘ 
Vtded ’for carrying «way Mg eteaei toWh hw 
asetoMI toon the oven heltofen tbp e4|g*M|lM. 
oven doc* n«d,,ib« togij ta door figinc,/, fb, 

oven, ttoor to of novpi fotlp, 

.along ta etigM w»b 'meaM Ita: v 

.^ttaottfh tta'<iMnn*tota',Wta-<tagg WjbbfiM 

rinta a doe .toadtag to' W ^neg’ " 






scsimncAMimN 


bu for tt« oh^oct il» prorUo « uoiitio 
nrkM M IM »M4lw)«« mr oiiiwlr and 
^uMUlr , »» it mvim »« fknM labor m iti 
aoM&Mtlopi a«i no JOt/M ptMng when tbo 
MMtW.ia to 'Oo ttaoapbHtd. -Mm mantle la 
a munbar of 4Mll>?a looaa atrande 


of two oattb aomponiHl. 

IJU$P AND AfTTACmOltiT THBRBFOB. 
.-Af Bi BOBNaiPsa. ww w. larier Rt^ BUaa- 
bMk^ |l. J. tube lamp dUdoaad in tbU patent 
la pMM^ with attaabnanta wberebjr it may 
ha atll!l aa a beater or a atove. An artlela- 
aappa i i to a member la prorlded, whiob may i 
aamiR APP^ or reaMVOd without affeetlng tl 
laaua and Wbleh may be need aa a atore a 
la a aspport for a abade for the 


■M MSAraR.— N. Bnaobn, South Bend, 
Indtr^TbU Invention ralataa to enllnary appa- 
iaMm> and particularly to beatara and attrrara I 
aenif a ^y. Vb* invention prodneea a rotary 
baaMf bavlna aaveral related parte which may 
baamMUly dlaManaeted far aamtary and deana- 



lad purpoeea, the device conaletlnd of the few- 
eat poaalble number of separate parts and 
If a mlnlinmn amount of space 
Its Ufltatlaa or beaDnd cA- 


WINDOW SCaEBN.—!. 0. BiiiTH, 220 
SwaUand Bldx.. Portland. Ore. This Inven- 
tta%;relatea to window screens, and one of the 
pltaalpal objects tbcreof Is to provide a screen 
bdaliMt a boualny therefor to protect the screen ! 
from the elements, and atao to provide means 
for tutdtnt the edges of the screen as the eame 
la iralaed or lowered 

BDO FASTBingK— B. X. UXBaa. lOPll 
ttathaaray Ave., Cleveland, Ohio- In order to 
fasten carpete or mgs to the floor, Ur. Kyere 
proaldes an Inexpensive device which can be 
eaaUy and quickly secured to a rug and then 
raasovably afflxed to a floor. Thli fastener 
wUl hold the rug securely and will be unob- 
tftMlve. 

IBONINO BOABD ATTACHtfBNT BOR 
TAaLBB.—y. and U Uslucn, 8PB Madison 
Bl. Haw York, H. Y. The Invention reUtes to 
Irawlng board attachment for Uteben cabinets 
aa athar tables. An IronloW board of peculiar 
eauatraetloa la provided, which la boosed wlth- 
th ar banaatb the table top When oat of use, 
isaatag the table top smooth and clear for the 
MMt porpaaea. When in poaltton for launder- 
ing a parttan of tha tabla will be Ufted and 
' ~ ' eaamuf the Ironing board to be 


TOOD BOB TBNATINq ABTtBICUti 
0. Bnrnj, New Toifc, N. T. This 
Invebtar provldee a too) baidsg a eating with 
paojeettoiM for angafUit a jMmbar to ba fln- 
tab^ and with a abaft jaihmaled in beaylnge 
In tM eaalng and bavtof, a cutting haadistbe 
abnft futa tbe ottttlM btald beiag bald yield- 
thdiy cHltanM wltbia tbq prSHetloha by a 
IffHlW W tba easing. , 

BtMNOCICBt AND CAAIN ‘VBNBNBOB.-^. 
». mmWMtild, BaM Burnt N. t. fbta InVaa- 
tbm mldtaa to an impravag aptaAMt and ubaln 
•iapfad parttotoarly tw , tMudattog rotary 
ton«hm’''tnto' rad^raqatti^ ^Wberahy from a 
.4Mi« poiiMbm mtl baattoA raatt^ttag lanirlh 
" mbuprovMaa. An object to irtt 
Ilf » ebatn aB9Apnligb«t HtauA aftl 
"-‘‘anting tb* dbUn tram aaggU 
a to-aotliH wNB tba OaMN'c 



ttontar ftleNnoa to pieana for oettog waeban - 1 
teall|l for too aopgratton of dry oraa, Amoag 
tbo attoeto la to pravlda a maebtoa bavtog 
yartoua adjuatmanta ar capabUlNaa of aettnn' 
ao aa to meat tha damaada af varloua types 
comutfona of oraa to ba treated. 

BIBB BtANOINO IfACBlNB.— W- 3. Hat- I 
tog, Beeanaba, Mtcb. This maeblne la de-i 
aigaed rapidly and rallably ta form tha ends of 


buahlnga or ooltarp, whereby such ptpe# may ba 



nn nARoiNO iiaorikk. 


connected to each other by any suitable coup- 
ling means acting tbrougb said eollnre. and 
whereby tbe usual wiped joints may bs 
avoided 

UONOPRINT UUIiTlCOI-OB ATTACH- 
MENT BOR PRINTINO PRBBBEB.— B. H. 
Borbitt, 804 Burcka Ht.. San Braoctaco, Cal. 
This Invention has for Its object to provide an 
attachment for printing presses having a 
tlooal atrip for use with a plnratlty of colon, 
^and a sectional reciprocating roller, the sec- 
ftlons of tbe latter engaging tbe sections of the 
etrlp respectively for dletrlbntlng Ink on the 
latter. 

HCAI,B.— I. CiiAaaT. 602 Batter Avu., Brook 
lyn. N, Y.. N. Y. The prluelpal objoct here Is 
a construction or artlcnlatloa between the 
actuating mechanism and the Indicating 
anlem. In the performance, means are ntlltaed 
wbicb tend to cause movement of tbe pointer 
over tbe scsle, eueb meens being held Inopere- 
tive, tbe said mo 
when a lead la placed on the ecalee. 

OBAMOPHONB BBCORD OLBANBB.— W. 

PiAksog, Plummer Ave., Newbnryport, 

ass. Tbis Improvement comprises a cleaner 
for gramophone records, tbe construction and 
arrangement being such that recorda may be 
cleaned tboronghly and In a short time, tbe 
device being Ineipenalvo In Its make-up, where- 
‘ ' It may he offered at a tow price. 

PROPBLfJNO OR RBCBITINO BDUID BB-j 
ACTION MACHINK faSPBCUIiLy APPLI- 
i:ABI,E to ABRIAI. NAVIGATION.—O. 
rmsAiiLLea, 21 Rue Georges Sand, Paris, 
Branco. This Invention provides a device fori 
olitslulng in transformations of work a better | 
utlUsatlon, and, especially In tbe case of aerial 
navlgatloa, to give to the device moro power- 
ful meana of action, a greater stability, and, 
conaoquently, a more extended sphere of sc- 
In the luventlon. It Is the forces gen- 
erated by the very inovemeat of tbe mscblne, 
reaction of tho fluids, under tho Influence of 
the speed and centrifugal force which place 
the elements In their roost advantageous posi- 
tion either for supplying of generating work 
or for offering tbe minimum reslatance to tbe 


MBTAL PRHCIPITATINO DHVICB.— B. A. 
Rosa, Spokane, Wash Addrcta Chalmers A 
WllUams, Chicago Heights, 111. An object here 
is to provide n device In which the metal pre- 
cipitant Is broken up Into small parts and In 
whicb these parts are constantly agitated ao 
aa to canae the eogaremeat of one particle by 
another, tbereby keeping tbe surface of tbe 
metal bright and clean, tout expediting tbe 
praceee. 

TTPB WRITBR.— M. N. Tkboni, care of| 
Secretary Commonwealth, HarTlaburg, 

This Inventor providee a device In which toe I 
type bare are carried In a eegnwnt wbtcb may 
be ebtfted vertleaUy for writing capitals or 
upper cose letters, and In wUeb. mea«s la . 
vided for dlapeuslng wttb certain operattonsj 
which are necessary In the urdlunry mao'^ ' 
tbui tendering tbe device capable of greater | 


ATOMI2B&— B. J. BsAirgUg, IfltO W. lOto 
St, Loe Angelee, Cal. This otomlamr baa a| 
spraying ooeale located taetde of toe main 
tube, ao that the lubricant ean bo divided and I 


This outlet la preferably lo«ata4 to toe 
dult tbrongta which tbe motite idNbt la lop-i 
pBed to tha engine, and M ao laaaiod that it 
faces the direction in- which tbe pMtlve agent 
li Hawing. The device le fot oaq to topplylng 
labMeant to steam, gas, air, pt otlwr aaglaes. 
Mr, Bn|gbnti,baa invented anotl^ atomiser to 
«topty labricont to the obovatoiOMd typee of 
optoPeo, and ao constructed that ft can be ueed 
with oU, graphite, mica, or any aiKof lobi 
Itot material. The atontlaer oow he oausi 
ptofeM tuto the conduit whito amvltoo too 
aMitM o«ent to the oafltot. t«-pneUce 
adB have tta dtoehaago aflortUM tpniHid agatort 
-ton dtrectom of flow of 'too bWfitoi ngoat oo 
ao to atake tho atomtotog aettoa dB4 tottrton-| 


tion of tbe lubricating material more eBcleut 


AIK BALVE BOB INTBBNAL COMBUS- 
TION BNGINBB. — A. Q. OAttaniT, Statenvllle, 
Ga. TbU Inventor providee a valve, automatic 
to Ita action, and controlled by tbe degree of 
vacuum obtaining In the manifold pipe, so as 
to toereaae the air aupply as the vacuum dl- 
mlnUbee, and to dlmlnlab tha air supply as 
the vacuum Increases 

PUMP OB MOTOR.— B. Rbadoh, Osk Cliff, 
Texas. Tba pistons of this machine are 
mounted on tbe rotor to revolve around the 
■tatlonary core and also to rotate at uniform 
apeed on their own axes, this rotation being 
so timed that, while they puss tbrougb tbe 
working chambers broadwise, they turn to pass 
through tbs throat edgewise. Tho pistons are 
slightly tblnnsr at tbe edges, so that tbey and 
tba Intervening flanges arc always a close flti 
to the throat and prevent fluid leaking there-' 
through. The pUtous are perfectly balanced, 
all their motlona are evenly rotary, and they 
enter nnd leave with a feathered inoveme 

GAB BNaiNB.~P. St/UBpax, care Agnew A 
Agnew, PUttaburg, N. Y. Among the objects 
of thU Invention Is to provide a meani 
operating tbe engine valve, tbe Ignition I 
timer, and other necessary auxiliary working 
parta without the nee of spur, bevel, eptrel, 
other toothed geering. A further object Is to 
render it more simple to take down end reas- 
aemble an engine for repelri or Inspection, and 
to make the engine lighter and more compact. 

PartalBlug to toMreatlon. 

ABTiriClAL PISH BAIT.— L. ScBOLL, Je., 
Bcho, ore. This Invention Is an Improvement 
to attlflclal flies, sud consists more particu- 
larly to the attachment of tbe leader to the 
upper portion of the hook shank and In the 



ABTirioiAL Fian bait. 


arrangement of the head portion of tbe body 
of tbe fly on the tall of tbe shank or at a 
point above tbe attachment of tbe leader, 
whereby Important advantages are attained. 

KNOOEDOVN CAROUSBU-H W BnOH- 
DAUO, Leavenworth, Ken. Tbe Inventor pro- 
vides Improvements to knock-down caroutela or 
merry-go-rounds, whereby tbe parts can be con- 
veniently and qolckly assumbled and securely 
fastened to place wben scttlug up tbe carousel, 
and the parts can be quickly dlsaisembled 
whenever desired to take tho caroueel apart 
for ebtpptng or storing purposes, 

Bsillwayn amd Their Acraworles. 

TRAIN PIPE COUPLING.— H. O. Witwxr, 
ew Hamburg, Ontario, Canada. This auto- 
matte coupling U arranged to Insure us uuto- 
mutlc coupling of the train pipes of two curs 
Kg together, to cut off the fluid pressure 
In the train pipes on tbe csrs being uncoupled, 
luse un emergency appllcstinu of the fluid 
lure brakes in case the cars accidentally 
break apart, and to provide electrlcul connoc- 
betw<M-n adjacent cars for a return cir- 
cuit telephone and electrical signal system, 
and for electric power trausmlsslon. eltber 
lighting or morive power 
automatic TRAIN TRACK TRIP— J. 8. 
AiABN, lib Broadway. New York, N Y. This 
invention provides a trip bavtng a bolluw post 
which a shaft Is Journaled, a bood being 
urtid to tbe top of tbe abaft and having 
depending lugs wblcb engage stops on the post 
limiting tils movement of tbe bood snd the 
shaft. The hood extends outward from tbo 
shaft and bas a deimndlng peripheral member 
for protecting tbe atops and luga from tbe 
‘her. Secured to tbe hood there te an ex- 
tending arm which Is adapted to bo engaged 
by a contact member carried by a locomotive 

BAIL BBACB. — R. Baxqxnt. Leona, Wls 
In tbla brace clamp members are provided to 
engage track ralle at tbe outer side, and tliesn 
united by a turn-buckle or equivalent 
tighten or looaen the clamp members aa 
sired. Associated with tbe clamp mcnilwrsj 
are brarlng plates seating against tbe rails, 
maans associated with the clamps to en- 
gage toe rails at tbe Inside 
CENTERING DEVICE BOR CAB COUP- 
LINGS — L. BoigAiiw. 88 Roe Taltbout, Paris, 
Brance, This Invention bas reference to s de- 1 
vies for tbe purpose of so dlreetiug the conp- 
of bogle railway cars, wben running | 
either on tbe curved or straight parts of the 
line, that the head of the coupling will be kept 
anbatantlally to tbe axle of such line. 

PartnlalWK to Vehlelea. 

SNOW PIXIW— J. A. LAwnnjrox, 100 Elm 
Bt,. Valparaiso, ind. This snow plow Is pro- 
“ I with a pivoted tblll and draft member 
to wUoh the tux itraps of the barneoa may be 
•bed, so that tbe plow may be oparated to 
<dsan a atralght path to the open. In a gutter, 
or against the building, tbrowtog the snow to 
eltber or both eidcs, irreepecttve of drifts. 
Mseine ere provided for locking the draft mem- 
bers to spy one of a number of positions rela- 
tively to the plow. 
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VEHICLE WHEEL OK HUNNHU.— A. B. 
Hooan, Box «fl4, Mt Vernon, Wash. The 1»- 
1 vsntlon relates to veblcies in wblcb tbe tread 
consists of an endless element that travels 
around tbe Inner frame or flxed aectioo of too 
runner. The troad mecbanlsm is provided with 
antt-frictlon devices between the outer mov- 
able element and the Inner fixed element. 

AUTOMATIC 8TARTHU. -B. S. WlLnuHB, 
IT Arcade, Naabville, Tenii. Tbe Invention re- 
lates partlcnlarly to meebanUm for starting 
Internal combustion engines of automobllea. 
Bur tills purpoee a fluid tinder pressure la em- 
ployed, and after tbe engine bas started its 
power Is used to replace the fluid In a suitable 
position for starting again at tome future time. 

HAND WHEEL.— H W. Dovan, Park Road. 

I Ht James End, Northampton, England This 
Invention relates to tbe construction of band 
wheels, more particularly to steering wheels of 
motor cars and tbo like, which are built up of 
a peripheral rim, a central hub, and Interven- 
ing arms Au object of the Invention Is to se- 
curely sttscb the outer ends of tho arms to 
the rim by moans wblcb penult of making the 
I rim itself in an economical manner, and at the 
same time enabling It to resist elBclently tbo 
stresses to which it Is subjected. 

ENGINE 8TAUTBR -M Mxi.lxb ZakombL- 
SKT, 816 W. 28rd 8t , New York city Tbla 
Improved starter for Internal combustion en- 
ginea la particularly adapted for use lu Conner- 
tIoD with automobiles Adjacent to tbe chauf- 
feur's scat a lover Is provided, which corrlea a 
toothed sector engaging a bevel gear afflxed to 
tbe flywheel. By operating the lever, the 
chauffeur Is enabled to turn the euglue abaft 
without leaving his seat 
LEAF SPRING.— 8. B Smith, 628 t2th 8t., 
Oakland, Cal. Thu object In this ease Is to 
provide a flexible leaf spring wblcb anti>nMtlc- 
Blly responds to slight vsrtatiun of loads This 
Is obtslned by providing a pair of master 
leaves to which tbe loads are applied and be 
tween wblcb are positioned a series of super 
ImiNisIng leaves gradually varying In length 
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With the longest loaf adjacent tbe lower por- 
tion of tbe leaf spring and tbe upper master 
leaf contacting with the ends of all the leave# 
positioned between said master leaves Tbe 
leaves of varying length between tbe master 
leaves are prevented from dtsplscement by 
means of connecting the roaster leaves at cer- 
tain Intervals. 

RBBILIBNT W1IBEL.-W. 8. BAtT. Chicago. 
III. An object here la to attach a tire, pre 
ferably of solid ismstructton, to a wheel in 
such a manner as to olitain oU tbe advantagea 
appearing In a pneumatic tire, but, at tbe same 
time, avoiding the possibility of the pneumatic 
tiro being Injured or punctured. 

cranking device.— J. D. Iloi-woon, 712 

Huntsville Ave., Boyles, Ala. In this Inven 
tlon tho object Is to provide a devKst especially 
adapted for use with automobiles or with ex 
plosion engines In general, and wherein moans 
Is provided for preventing rovorae movement 
of tbe crank In case of bsck-flrlng or tbe like 


VMlcno. 

DBHION BOR A HTATUHTTB — T. B. Foa% 
407 Broome Bt, New York, N. Y. In tola 
ornamental design a winged Insect whose bead 
Is that of a man with an elongated proboacls 
Is Inserted among a masa of ball-ahaped forms, 
all reating on a base. 

DESIGN FOR MATERIAL BOR APPI.IQtlft 
WORK.— O. B. Maul, 108 Mercer 8t,. New 
York, N. Y. in this ornamental design for 
appUqufl work, the design shows three rows of 
twisted material In running loup form, slightly 
differing from one another, tbe whole having a 
line along tho edgt‘ of the pattern. 


Nora.— Copies of any of these patents will 
be furolahed by the HcilMTiric Aubbican for 
ten cents each. Please stats tbe name of tbs 
patentee, title of the Invention, and date of 
tbie paper 


Wa wish to call attention to tbe fact that 
we are In a position to render competent eer 
vices In every branch of patent or trade mark 
work. Our staff l» composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
oppllcatloat, Irrespective of tbe complex nature 
of the subject matter Involved, or of the spe 
dallied, technical, or scientifle knowledge re- 
quired therefor 

We also have aseodates throughout the 
world, wbo assist In tbe proseruttnu of patent 
and trade-mark appUcatlona filed in all coun- 
tries foreign to tho United Htates. 

MimN A Co., 

Patent BoHoitort, 

861 Broadway, 

Naw York. N. T. 


I Branch Oflleai 

626 F Htrect, N. W., 

I Washington. D. C, 
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Notes and Queries 

Kwisr kMp your quoriei on Mynnae *b«eto of jinper #liob 
inatton m pntenti. «ub»cri|>tkHw, book*, etc. Thto wul frontly i^Hteto aw^WjSc joor 
questtoRs, M In many cmm they h*Yo to be referred to expert*, MWM 

nhoutd be (firen on erery *hoot. No •ttentloo wJU be pera to ui 
to rorreftjMMideat* ere printed from time to time end will 1 


(13000) L. R. Mk*' Will you Idndly 
enaww In your Note* and Huerta ooiumo the 
(oUowlne qumtIODi about nilphurou* aoid eaet 
1 What t* Its density as compared with atmoe- 
pberic air at thaw temperatures. 40 deg . 00 dag . 
ao deg , and IO(l dm Paiu-.? A. The density of 
sulphur dioxide «** to about a 84 tlinee that ol i 
, sir at the same temperature. Its cotffldent of 


40 degmw tu lUO degrees It would expand about 
0 018. a little over one v«t cent. 8. A* OOUmeted 
wlUi cartsm monoxide and dioxide. K The 
density of (»rbon monoxide to 0 BOT, and of carbon 
dioxide to 1.430. air twin* unity. S What la its 
rapidity of dlfruxlon? A We have 
the duruxiun of sulphur dioxide Into air. 4. What 
volume of gas from one pound of sulphtirf A. By 
the burning of one pound of sulpbur in oxygen, a 
Utile more than 1 1 cubic feet of lulpbur dioxide 




(13018) H, M. amda u* llie Mknriiw, 

which may be of InMia** to tlH leadeM of the 
Note* and QiMilet oehimn’ Onoe the qtMMlen 
wa* asked la your coIuiium how to uee gradually 
lewd sealed in glaa* l*r*. I have found a womse* 
ful method WMte glees nest eggs ere anhl er«ry> 
where for aboot a cent aplaoa. As the feed It 


(13010) J. M. ask*; 1. I am informed 
that loe boats can go faster than the wind that 
ISlto their sails under certain condittona. Will you 
kindly explain the reaaonT A When an lee boat 
Is salUng by the wind, so that the wind movei leas 
than the length of the boat while the boat moves 
its length, the boat wiU go fastor than the wind. 
This Is because the friction of tbe loe to so lUght. 
It can never occur in the water because the boat 
mustpuxhits own weight of water askta every tlnn 
it moves lu own length. This Mie lea boat does 
not do It only overcomee tlw friction of the ice 
It baa long been known that an Ice Imat could go 
faster than the wind which drove It along Thirty 
to forty years ago the quaatlon was most hotly 
dtocussed, but we have seen no dispute shout It 
tor a long time 2 I attended a lecture recently 
on light, shade and txilor Tbe lecturer told u* 
that tiu) reason of rod in the case of rod glass, wa* 
because it abaorbod aU other color rays, trans- 
mitting rod alone Assuming that red glass ab- 
sorbs blue and green rays, when wo place a blue 
glass in front of the rod glass, why 


_ If Ualdng, a Uttla mtat 

flkoim fw ' Pl^hn la uaeful alao whan canning, whan the 
' Isst one Is not lUled. Also It admits of 
larger fara aafely for amall tamUlea. In aui 
any cooked food might ha put In Inra tUl next 

(13014) C. A. B. Mki: I lutve lu«t rewl 
your artlola on “Lightning Protaet' 

Ings." 1 would lUie a UttI* Infor 
striking of lightning. I have understood or read 
your paper that when a bulimag ia dsatroyed 



which will iUustrate this point 
diatolved in amyl alcohol and copper chloride In 
dilute hydrooblorlc acid, two aolutlons may be 
formed which will rompletoly alworb all tbe Ught. 
and this with qnite a variatlun in the depth of the 
colors of the solutions Tho liquids may be put 
Into tho same contslner and shaken up. glvlug a 
black Uquld. They wilt rapidly separate again 
They will not diseolve in each other, and mmsln 



matter? A When 
a plaoe, it draws an equal diarge of tbe opposite 
kind of eloctricity up Into the surface of Um earth, 
louaea. tree topa. etc. If the ekmd is pod- 
tively charged, tbe earth undamenth has an < 
negative charge A flash of Ughtnlng ia the i 
blnatlon and mingling of theae two ohargea 
this way. the damage result* to the objeot* in the I 
line of the dleoha 


nS^TboSoiA!’ Bitafi, 

I of PMf. tguirie «hMd4 to iwt^ 



soripta, la paintlags and on ootored atgtuary. 
Be (how* tow tbe date g( toir givan art work 
may often to aoourataly dtMrutood by a otom- 



le from? Why doea it itay white, no matter i 


bran, etc ? A. The wbltonoas of milk to duo to tte { 
being an omutoion of fat and other subatani 
the milk. The whey from cheese to not white, 
after all these subatanooa arc romovod fro 
All emulsions are white. This la duo to the l 
of tho tiny psrticlea in the emulalon upon the Ught 
which atrlkea the emulalon. Boap suds to white 
tie same reaeon. It to an effect upon the 
Incident light The white petals of flowers arej 
“11 another example. They are oeU* contt' ' 

: only 

(13016) B. D. T ask*: I am intorastod 


s following questions in regard 
Does s Arm contact between i 
different metals In a closed circuit produce 
electric current when the point of contact to heated ! 


If the two liquids are put Into separate ' <« ,• temperature difforont from 

coll*, they may be examined by the specttoecope I ““ A. A Arm contact to absdut^ 

and the absorbing power of each sepsrstoly or of I «ecoss*iT to the production ol a • “ — * - 

liotli together, ' ' 


current. Tho electro-motive force to so small that j 
a loose joint would lutroduoe ao great a renal 
that no current could to detected. 3 It so, why 
the Instructloiui to solder the joint? All dto-: 
cusilon of the matter that 1 have eeen or 1 
spoaka of the Joints being soldered A. The joints ! 
are usually soldered to produce sa Arm a contact 
as possible A riveted joint wUl soon corrode 
when heated and become looee, or else the oxide 
in the joint, not being a oonduotor. would ruin 
the contact a Does tbe solder have any effect 
results other than to hold the parts Ormly 
■ The Mldor to tor the purpose of 
bolding the joints together and exoluding air to 
prevent ourroslon. 4 Can you reoommend any 
book treating on tbonno-alectrlcity in Urge part 
or perbape cxciuslvely. and not too technioai for 
the semi-amateur? A There are oo eeparato text 
boOluroa tbarmo-oioctrlcity The best retersnoea 
are to tho larger texts of physics, Danot and otbsrs. 
Valuable artlcla* may be found in our 8urvi,B- 
MBNT, No* IDS, 83H, 648, 742, 707, 811, 826, 1073, 
1631 and 1042, prim ten cent* eadi mailed. 


*. usks; During a reoent 


<i:jUll) a. N. G. Mk*: What booomo* 
of tbe Aamo of a match, oandln. etc , when tame 
is extinguished? A. Tlwi gases which oompoae the 
flame of a match are simply nooled below the shin- 
ing temperature when tbe match to blown out. sud 
are left in the air where they were and In tbe same 
condition The shining part of the Osine is oom- 
posrd of particle* of twbcjn which when cooled 
are soot, and Can often Iw sinm in the air as smoke 
when they are oouinti in the Aame while hot 
thtw' ani transfurinnd by the oxygen of tho air 
Into carbonic acid Tills to tbe gas which to the 
usual product of burning. 

(13012) J. T. Mk* 1. Why do tho sun 
and moon appear larger wlieu near tbe horizon? 

A Tbe sun and muon appear to be larger when 
near the horlson by an optical Ulusloo We con- 
trast them with near ohJ(H.'ts, and ao thbik them 
much larger than these objects, as Indmd they 
really are To doetroy the illusion and see them 
as tooy appear when high al»ve the horiion, roll 
a paper tube around a lead iiencll. making the 
tube about 12 Inohm long. Through this you can 
only see tho muon, and thus cut out the view of 
toiterventng objects With one eye look through 
this tube, the moon will shrink to It* proper stoe 
Then close this eye and optm the other Instantly 
the llltwlon mturus Open and dose the eye* 
alternately. 'The eye which looks through the 
tube to never deceived, becaust' the tube cut* off 
all view of Intervening ohjecte This experiment 
to given In Todd's "Now Astronomy," page 241. 

Wo send )to book for *1.44 by rasU. postpaid. 

8. WbM' to the North Star dlrectiy north, at 
M degree* west of Oreonwlch, and when to It out 
tte most? A The North Star to directly north, 
to, on the meridian of any place twlco in every 
3.S hours 06 minutes 4 secuuds of mean solar time, 
once above and once below tno pole. If jrou wish 

tnetimeezactly. tor any particular dat*. we would 

advise you to apply to the Department of Astron- ' of Otoud must have boM so 
omy of the University of your State 3. What to rsAacthm* came to you at the 
the variation of tto oompasi neodle at 44 degree) dutoig a toavy shook. Ttoo toet'ttoi* al*r have | 
north latitude and M degree* west longitttdor A 
Tto newest data «e 0*0 give you tor cbenwMlo 

eMtatkm at your plaee I* « degnta aod ' «natar. 



•• if by beevy blMstlng. 
heavy artillery flrod at Intervals of perhaps a 
second, totally tfom flvo to al|^t such ilivarts 
from each flish, tto sOcxind. third of fourth being 
louder arid taeavier tton the Atet dan you give 
any eclentlAo reason for this ooncuatlon featt " 
A The reverberatioB of tbsiuler to usually 
tributed to tto refleotlon of ' 


iUetlitg tasttmoay of experts, aoeb o( which is 
maely personal optokm. Tbe BMre knowledge 
of Prof Learie’* idad that tto enpert OM oent- 
mand. tto mom of an expert to leslte tooom**. 
Prof Laurie ha* preMuted a daoidedly orighul 
and initruotlv* work which should do much to 
Improve tto preeent mettod* of P**"l"i apto 

Das OaBicBTBAnBbKVOS hita Mbmbohbn. 
Von Dr. med. E. ErakenborK. Stutb- 
fart: Verlac von Ferdinand Bnke, 
1913. Pp. 264. 


ology. And yet there 
tto eubjeot i* on* whiohie not only of greatart- 
Mto and practical valna, bntone white lande IteeU 
to soteuttfle Inquiry. Dr. Krukeoberg ha* sue. 
' * * ‘ " nir mind, in cleartug away 


_ , white h»» •ulMuatlalj 

•dentlAo value Pint dtocuisring tto facial chpM*- 
el aiiimato. to lay* teo basis tor hli tbaahi 
that there is an Intlmale raiatlon between the 
of the taoe and iatelleetual abOHy. 
able otopter on tto ptay*ioaBomy of 
primitive human batagB, to sotplains his subjeot 
anthropotogiosny. In tto "Origin of Bnman 
Paeiat Xxpteaalon” to dls cM sea tto evotuttan ot 
tto faea, tta physiology and pattologjr. Bute 



and ito mouth and tto part they iday in phy 
uomy are exooOantiy treated To those t« s 
study of tto human features la of primary 
iportance Dr. Kniksubatg's book may 
xammsndsd. 

Mvnuc • Enolmh and BMaLisii • Mniwc 
LmtaTBB. By G. A. RoBBetti. Now 
York; Spon ft Chamberlain, 1913. Prioe, 
40oenta. 

Tfali la a UtUe poteet-beok ghriag equivalents 
In millimeter* (to live aigiilflcant Ogurm) of all 
BngUah lengths from on* sixty-fourth of ao Inch 
to ten feet, advancing by aUty-tourths of an inch, 
and equlvatoita to tto neareat alxty-foorth of an 
Inch of all metric lengths from one to three 
thousand two liundrad mllUmataf*, advaaelag by 


Handbdch FOa tJimcmvettimaaBioiiTsnl 
ALB Bybtbm DBa EBHBMALsmic. Von 
Haas Oroas. 0.0. ?»»••« dM Btraf* 
reohu an der Oandfr>FniilwiiMh Ova*. 
Seobste, UmfearbeftatoAuflaice. Mitnoh-i 
«n. Berlin and Leinw: Veriag J. 
8ohweit.a«r (Arthur BeUiCff), 1914. 

Prof. Oroas's ntonumsutal work has' long toen 
le ftaadaid ^tbority on tto sdeadflo detaetlcin 
r ortme in Xnrope. That It abooia have roactod ' 
sixth sditloa (en edition White mw to reggtdad 
t siiaply a* a revMon of the 0041 White preeaded 


An example of Uhls ie fonnd te jp 
230, a eenaenoe white wouM betray Qeruiia kf 
fluwm even if h did not 4md to a Ctamian j||lieta- 



^ Idea of tto scops of tto bonk fwir bh 
gathered (rom tto obaptarfaeadinnB: LBiatoitollk 
11. Measoroment of Ught QuantMm.. It9;..yto 
Bjuagetlc* of Radiation. IV.SooooiUte tMlMir* 
getlo Bnlatknu of Actual Light Soarnes, T. Tto 
Abaorptlon ot Light. VI. gtatto* sato Einetle* eT 
o-teemical Change. VILDynaastoief Pheto- 
. jloai Ohaag*. Till. BpecM Ptoeo-teaMiaary. 

IX. Radiant Matter and FboMHdwmtoal Ohanga. 

X. Tto Oewnia Of Ught in PtotOKOheiHleal 
Otongsi XI. Organic PhotoHcmthesU. 

A Histury or Pbnal Maraon*. By 
OoorfB Ives. New Turk: BtdcM ft 0<>., 
1914. 

A gift of pictureauu* and virile wriWng .haaew 
ablud Mr. Ivo* to write a history of peadt M " 



cm peaokigiata aro wte afawtAaattoadwtnkito^ 
tlon of a prison la frandht WMh ahoteiiig pd^ 
btotle* for oomipttott, 'tokHilir k 


tbe^toteMfitof priaoa manim). 

■ efd toftoh iig*'^ Ttrr anppldniiB 

wtoto 

Wtor* Mr. lew k|i«toteglltat w 
■ ■ » t* 



ntUston of an am fm to to tfMrWH^ 












C. Wherever power is produced by pressure exerted upoir^ 
a movable piston its effectiveness is measured by the piston 
hestd packing ring. • . • ■ 

C. Fwe movement of the piston head within the cylinder with mini- 
mum friction is the fundamental principle of operation, and 
this without permitting the escape of any of the forces designed to produce 
depends the power output of the engine. „ j 

tl The packing ring must fill the clearance space betw^n cylinder wall and pi^on 
head— thaMs its function. Its contact or bearing must be full, equal and sustaine , 
readily adaptable to contraction or expansion of the cylinder under changes 
ThTring S te permanendy ^->ok enough not to u,ear the cylmder-tough enough 

not to become worn. . , j • .u.. 

These are the qualities to be found exactly proportioned in the 

Piston Head Packing Rings 

MAOC BY McaUAY-NOnetS Mro. CO. 

SSn^lS*^ re^A^'l^i^oro^LS^n .he"2er. That nu;kea the ring positively 

and endurable packing ring. ^ 

“A*k the User’ 


SoU by alt up-to-date deaUre, garagee, repair ehope and marine etoree 

Mnutsctured by 

kMcQuny-Norris Manufacturing Co., Dept. SA, st. Louis, Mo. 


•i»4ihsi 
Tioga n 


9. ILaMStU4lMn.U0 


pm 


ps 


it 


>oh for thp 


iL 


stamped on the Ring 



‘ Send for Wroo Puiiklst 

It talk Sll about Fiatcm RlnfS and why you should equip your engine wlih the 
h '•'*** W yss eceneeay prolonged cylinder life 

Use eoupou belowt 

w ■' .Ratao aoad As TRIES booklet on \Mu J Ra » » i Platon Ring* »nd tuii mtor- 
' . ' iMtkii njpitdtag thdit udh. 


scprnncawiAN 




Some Tire Prices 

Wai Boy Yea a Hatf-hch WUer Goodyear 


Note Iheae amaxing facte: 

Today tome tim are coating one4hird 
more than'Goodyeon. 

Their price — or teaa— buys a half-inch 
wider Goodyear. And the wider tire 
will fit your rim. 

For inatance, the price on a 30x3 wiU 
buy a Goodyear 3tx3H. Their price 
on a 36x4 h will buy aGoodyear 37x5. 
So on other aizea. 

Or you can ^y fouraame-aize Good- 
yeara for the price aome oak for three. 

So the price of aome lirea wdl buy you 
m Goodyean a wider tire, or oite extra 
tire in th^ 

Too<High Prices 

Nowadaya, 1 6makea of drea ore aeOing 
for more thu Goodyear pdcea. Thoae 
pricea, we daim, are too high. 

Goodyear pricea buy the utmoat in a 
tii«~~the beat we know after 1 5 yeoia 
of reaearch and experiment 

They buy four great feoturea found in 
no other tire. And they buy the tire 
which outaella any 
other, the tire which 
Kolda top place in 
Titedom after milliona 


Out pricea are low becauae of mam- 
moth pnducliaa. They an half wdiat 

te led tobe. ButHuleroi^and 
pttcea do not oignify better tina. 

Excludve Features 

Tbeae four great featuita can be found 
in No-Rim-Cut drea alone. That ia why 
theae tirea have become the moat popu- 
lar tirea in the world. 

The Ile-Rfai«CBt featara — dm only 
way known to make a fauMeati the diat 
can't rim-cut 

Our “Ou«Air” cure — wfaieh aavea 


fabric. Thia one extra proceaa coota ua 
$1,500 daily. 

Our rul^r riveta—hundnda of which 
we form in each tire to combat tread 
aqmration. We control thia patent. 

Oiv AU-Weaiher Ireed-the tough, 
double-thick and-akid. It ia flat ud 
amooth, ao it runa like a plain tread. But 
no other dre gra^ wet roada wfib auch 
deep, aharp, reaiatleaa gripa. 

In No.Rim.Cut MW 
Coodytar pricoi, you 
t aU ttioBe ntra Im- 



THE GOODYEAR TIRE & RUBBER CO., Akron. Ohio 

Toronto, Canada London, England Moaiao CHy, Monico 

■E 

Writ* Vt «■ Awihw T« Waal la awfcw 


Judge the SAXON by What It Is Doing 


dark blue body, and black 
ning gaar, with running bonrda, 
i- j.. .. tnmt, gaaoliao 


QN July 4 the Saxon car finally 
demonstrated Us independ- 
ence of all road conditions. For 
on that temous day a Saxon car 
reached San Francisco, having 
traveled 3,389 miles overkuid 
from NewYork, in 30 days.aurross 
the Lincoln Highway — the first 
automobile to make a continuous 
trip from New York to San Fran- 
cisco over the Highway and the 
first car of its size and price to 
make the journey from coast to 
coast. 

Over the Alleghanlee, over the Roek- 
le«,over the SJerraa went the Saxon with- 
out faltering. Through mud, throng 
Band, over the great plalno, uerom the 


Qract American Daeert, the Saxon held 
to it* echadula, and averaged 30 mllee 
to the gallon of guoline ell the way. 

8,$M MUes ii M Days 

The aame car, from April 8 to May g, 
ran 135 miles a day for 30 coneecntlve 
days— 4,050 mllse — averaging 30 mllee 
to the gallon of goaollne and 150 miles 
per quart of oil, covarlng ths sntlrs dis. 
wnce on ths original set of tlrss. In 60 
days this tranacontinental car bat cov. 
ered almoat 8,000 milss — at ftr as the 
average owner drlvee in two years. 

On May 16, 100 regular stock Saxon 
cars, in os many towns all ovsr ths 
country, roads nonnnop rune of 200 miles 
each, averaging 34.53 mllee per gallon of 
gasoUna — leas than half a cent a mile for 
fuel, lees than H cent a mile per paa- 
senger 

Brier Yonr StxM Mtw 

With this evidanca before you there 
is no reason for bssltating to buy your 
Saxon now. Why not gat tbs bsnaflt 
of the motoring asason, now at its height 
— in a Saxon I Tba demand for these 
cars ia great, so we urge you to act 
Vlekly. Call on fha naareot Saxon 
dealsT and place yobt order tamsdlats. 
ly for tbs earlisst poesil 

Catalog and dsaier*a r 
Address X>^. 1^. 



SAXON MOTfXl COMPANY, Datroft 


Becwt Awrion 

(OoMladed'ffW 

Men doHvered jCrom dw i^al Wmfite, 
Munlob, tor aervloo «u Rwmsillil«,| 
Mtafo Rail ways. One of the outatendlBg ] 
featuroM ot these powerful BuwltUied la 
the exoepttonal dlmeualom for Buropedn 
praotioe of the txitler, whfoh has a heat- 
lug Hurfaw of 3,378 miuatv feet oAd wir- 
paasee the capadty of the hollers of til 
other European Pacific )oeomotlv«!l. ®be 
Schmidt superheater, ot WO square feet 
heating surface, suppUea a atemn tem- 
perature ranging from 570 to 610 deg. 
Ftbr. The fuel used ia oil and aoft coal. 
Oil bunilng has been adegtted, aa the Ron- 
manlan government owna a iinmber of oil 
wella which have been extenalvely devel- 
oped during recent yeara, but technical 
reaaona made It dealrable to combine coal 
burning with oil fuel. When the locomo- 
Uves are deacendlug long gradlenta or 
standing in the atattona, where the pe- 
troleum injection would be Interrupted aa 
the boiler ia not ateamlug, the tempera- 
ture of the firebox and tubes would be re- 
duced and endanger the tlghtneaa of thej 
Jolnta. This la avoided by burning a thin 
layer of coal on the grate. Two petroleum 
InjectoTM are arranged on the firebox of 
the "Pragu" pattern. A second aeries of 
these locomotives la fitted with one flat 
flame burner of the Coainovlcl pattern. 
The oil la Injected by dry ateam ti 
from the boiler. Both oil and ateam are 
regulated with valves and nosslea. A 
heater la arranged, lieyoiid the footplate 
of the cab, to heat the oU before reaching 
the Injectors. Thia ia also done by live 
ateam, which la taken by piping from the 
roheater to a warmer coU In the oil tank 
on the tender. 

The boiler barrel contains 254 fire tubes 
17 feet 7 inches long. The amokebox Is 
of manewbat remarkable dlinonaionH, hav- 
ing a length of 10 feet 714 Incliea. 

Half theae locomotives are fitted with 
a third Injector of amaller capacity de- 
algned for continuous feetllng. The eight- 
wheeled tender haa> a capacity of 4,60t> 
gallous of water and 1,320 gallons of oil. 
The capacity of the coal bunkers la 4 tons. 
The engines under notice are used on paa- 
aenger express service to haul trains with 

maximum speed of 78 miles per hour. 

Tlie general dimensions tire as follows ; 



Btaaro PmmurD . , 

HaaUng Surface at glrotxi* 
Beating aurfoco of Tubn 
Heating aurfara of aupurheater I 
Total Heating Hurfaci', 

Orate Arm 
Diameter of Cylinder* 

Pbton Stroke . 

Diameter ot Driving Wheels 
Weight on Driving Wheal* 
Weight ICmpty 
Weight In Working Order . . 
Gage . , 


ltu> III per »q. In. 

lIKi Ml. ft. 

2,6X0 iq ft. 
H80 «q, ft 
3.a73 *q. ft. 
43*0. ft 
16A in 
36H In. 


4 ft 8Hln. 


Will the Cfclecar Come Into Its 
Own? 

(Oosclvded from pop# 7P.> 
be borne In mind that It Is the low coat 
ot upkeep that la the primary desideratum 
of the cyclecar purchaser, aud that, there- 
fore, exeellenoe of design, strength of con- 
struction, and reUabOlty of operation 
should not be sacrificed In order to save 
a few dollars on the manufacturing cost. 
Naturally, light weight, without attend- 
ant sacrlflce In strength of parts, Is an* 
Important consideration In lowering the 
cost of maintenance. With a 700-ponnd 
cyclecar loaded with two ISO-ponad pae- 
eeugere, the weight on each tire Is but| 
pounds. This comparattvely lUdit 
welgtit carried by each wheal will not 
only admit of the use of amall ttree 
that coat not over $12 teeb. but atao 
enables the driver to obtain gnater mils- 
on one set than would bu the case 
were the ordinary weight per ladi of Idre | 
carried on each wheeL And with the 
greatest source of aatom^otele U] 
reduced to a mtoimnm, msoUne nad ojl i 
expeoees naturally fol^ aott. 


win travel 00 mllas on g Itiil 
line, which imiy or mjf tfot to the OM^ i 
but even If We nisoee lil{» bf $f|j 
mtlee to make gltotoiiMie hW p 0 iiaM»le'Ofto|i 


AMERICAM. 

MUNN C0M#ANY 

861 BROADWAY. N‘$W TOI^K 
BiuaA Office. 688 F ’Sman 


Oaiiified MftitfmiamaiU 



PATBNTW ABTIOnn) Ot eamaMWcM v^.to 






‘BaUle^ldps are 
Cheaper than 
Battles'' 

Wat afeet* each one of ii*-i| nmaa* hMioi 
hie— lou of boMneH— loM of poMlioa. 
RnwW Woochow WiimB characMwc the 
War of 1812 a* “A Warof Aimikroiiiiu an 
by a proemm of poaca.” 

”■ ■ ■ ■ lagaid a Navy big 


olp 

Out 1^, ooM the leeeiW « UMa(lb, hot 
lately faUaa to TM AsakoadNiioW tapid- 
ly dropping to fourth ot avm 6ftk pMilhm. 
Each ona of lu CM do hi* panto pteteol wet 

^ kaephit alWa the tight wrt of fntorM ia out 


Realmng thatMvamlhtwd^dWUltodp^ 

TheUnitedStatesNavy 

ho pnmu 






. ;■ K P 
'I ^ I O i„ S 



^ C«rt»orun<iuin 
it^ine ciiU— cuU 
d««n. there is no 





4 ' 




ma rMButnllil: ^ 

jW4<on fct SQ iif TOp«rtor':t>» 

XMW of tb« ar«rttgtt «Btot&«^U(^ itu.t It 
Woomt*. to nuiiijr uuhi; b povMtiriul ai^u- 
wmit In fftV0r wr tho lli^hter yebt^. 

"Oranteil tUat tUe pyoleoar podtfwaaaa 
thaw a<hantaj$w of low Initial cost and 
Qpk«eti, Itw lljfltf woIi^Ut rendaps it un- 
available for eomfortabte rlcUnit over the 
average rough country road ; It la aultnble 
for the boulevards and well-kettt State 
roads, but la it Jiot entirely a falr-wenther 
and annxjth-hlfc'hw'ay vehicle?’* the auto- 
mobile owner will argue. In reply It 
Should he stated that the eyciecar has up- 
set every common belief In regard to the 
features of design and eonatructiou on 
whb'h romfortablo riding over rough 
roads depends. It Ls ordinarily held that 
a heavy car with a long wheelbase will 
be able Ui negotiate rough roads with less 
attendant dlsmmfort to the itassengers 
than wUl be the case with a smaller and 
lighter car; It is argued that the greoter 
weight absorbs the shocks and jars before 
they are communicated to tbe occupants 
of the machine. This is tme to a certain 
extent, hut the more comfortable riding 
found in a heavy cor la not due directly 
to the greater tofal weight, but rather to 
the greater proportion of sprung to uu- 
sitrung weight. That Is, tbe wheels, axlea, 
differential, driving shaft, and the like, 
the weight of which la carried entirely 
OB the tires, represent a certain mass of 
unsprung weight that is directly affected 
by the Ineqoattties of the road. All of 
the remainder of the weight of the car. 
Including body, frame, tranomisslon, mo- 
tor, and ocourxanta. Is mounted on tbe 
springs. If the unsprung weight Is heavy 
and tbe sprlug-supported weight is light, 
tbe shocks Imparted to tbe latter by trovel 
over a rough rood would be tremendous. 
When the reverse Is the esse, however, 
tbe comparaUveh small mass of the un- 
sprung ports rescte through the springs 
against the much greater mass with but 
little effect on the latter. Therefore, as 
motxircycle wire wbeels, light axle con- 
struction, and tbe elimluatlon of the dif- 
ferential are features of cydecar design, 
the unsprung mass is very small as com- 
pared with the spring-supported weight 
of tbe frame, body, motor, and oocupants, 
and this results In a wonderful ease of 
riding thot, it is claimed, is oftentimes 
not found on the most expensive cars _ 
when traveling over exceedingly rough 
j roads. 

There is anottier feature of cydecar 
constnictlon that Is cited as a decided ob- 
jection by many of Ita opponents, and that 
is the narrow tread. But if we are to 
have a car of minimum weight and coat, 
tbe tread must be narrow, for this makes 
possible tbe use of shorter and lighter 
axles and a smaller frame. Furthermore, 
instead of being forced to follow in the 
deep ruts of a country road, the cydecar 
Of 36, 40, or 4S-lnch tread is able to travel 
in the center or crown of the road, or to 
“straddle” one or the other of the ruta. 

In addition, the low center of gravity of 
tbe average cydecar enables it to run on 
a sldehlll or in a gully without danger of 
orerturnlng, and if the tread be sufficient- 
ly narrow, tbe side of the road may be 
taken with ease whenever an obatade is 
encountered in the center. 

Otsiccated and FIpmmb Sna 

(Cesolsded from page tt,t 
room is provided with a hyatem of rtfrig- 
erattou pipes so that the temperature can 
be kept low enough to prevent the growth 
of the germs that are aiffkya present, 
in the beat of eggs, The cups into 
which eggs are broken, httd all other 
Btenstls. such aa cana, etc,, tbgt come in 
contact with the egt weah ithow k smooth 
gttiAkce. . 

The girls Who break im eggs are re- 
■lotied to be neat and tukVli bauds. 
^ each egg is bfoket) i^ d glem cup. 
dhe glri arni^s it, aikl> it Ibe detects an 
Oder, the egg is 4fa«lttleit iSere Ja a 
lyit^ demand tor egg pndmiddiohk «»• 
•hdint of whim or folk nJene, or to 
' JfSpsWtte wMte. 

hf'/ine«na of- 









7%fs road is 
three years old — 


I_IERE is a Tarvia-buiit road that 
* * for three years has earned the 
heavy traffic ^ sight-seers to the 
New Natimst Museum m Wash- 
ington. 

Ordinary macadam would have 
lasted but a few months in this 
locatioa. 

The addition of “Tanaa X" as a 
binder, when the road was con- 
structed, has been sufficient to keep 
the stuface in splendid condition for 
three years vvith the prospect of 
very little maintenance expense in 
the near future. 

Tarvia is a dense, viscid coal tar 
product of great bondmg power. 
It introduces an element of plasticity 


in the roadway and binds the stone 
in a lough matrix. Internal friction 
under heavy loads is prevented. 
Water runs off the surface instantly, 
and the tarviated macadam will not 
ravel on slopes. The surface Is auto- 
mobile proof, producing no dust. 

Tarviated macadam in the end costs 
no more than ordinary macadam — 
its first cost is a little higher, but its 
maintenance cost is very much lower. 

Tarvia is made in three grades: 
“Tarvia X" is suitable for building 
Tarvia — macadam roads; "Tarvia 
A” and “Tarvia B" are thinner 
grades suitable for roads already 
in use, to preserve them and make 
them dusJess. 


Booklet* free on rtqutai. 

BARRETT MANUFACTURING COMPANY 


LEwis'vr 

Monarch of {he Sixes ^ 

Future Gnutruetkm — Our Present Delivery 

While other inanu&cturere are still seeking ideas from ECurope’s 
1915 automobflet we offer for Immediate delivery a replica of 
Burope'a most elegant car. It ia equipped wi^ the same type of 
motor which won the first four prizes in the Indianapolis races 
this year. Rene Petard, the bmous European engineer, whose 
name recalla his former association with the Italia, Fiat, Unic and 
Darracq cars, has designed a small bore, long stroke, high speed 
motor, the Lawis Year-la^Adwance Six. Into this motor 
Monsieur Petard has incorporated all the genius of his great en- 
gioeering skill; into its appearance he has displayed all the beauty 
and grace of the highest price European cars. 


re Ready for Dolirary New 
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See How S^-Sentering Saves Time and 
Money in Concrete Construction 

You oan boo from tliesft two pictures why Self-Sentering, the new 
concrete reinforcement, effectB such a big saving in concrete construc- 
tion. It does away entirely with the expense an<l delay of building 
the old way w'ith temporary forms. 

fteW-Sontorinfi; itself is both reinforoo- six-inoh, add a square foot of floor 
ment and form. It has the stiffness to spaeo to evory three runnit^ feet of 
hold wet concrete in plane until set (thus partition. And Holf-Sontoringr solid 
the nn«l for wood forms is done away partitions aro extremely flro-reslslingt 
with). All danger from failure that so “^“1 non-oraokitus and nou-stainmg. 
often hat>pens because forms are re- In every siiwe in building eonstruetion 
moved too soon is eliminatwl. Self- the use of Seif-Senterine not only outs 
Senterittg remains embedded in the down oosts and saves time but results in 
oonereto, (riving sunli strength and better work. Its use is a short nut to 
rigidity that a two-inoh conereto roof Instter and more eeonomioal permanent 
is now possible, whether pitched, flat construction. 

01 curved. Two -inch ISelf - Hentcring Consult with your arc.hiieet or buildei 

partitions, compared with the usual about this modern method. 

Writ* for Firtproofing Handbook 

smi learn all of its poMlhllltlca and bow it Is uMd Bend your 
afi'hltwt's or builder's ii»m« so we eon co-operoto with hint 

Tbc General Fireproofing Co., 7801 Logon Ave., Yonngitown, Okio 

Makers also of Herrtnabone Lath, llu Staniarit Metal Lath 

f S»lf-Stmt«Tint it difftrmnt ~l 

You'll know it hy iti Diamoiul Mmth J 
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cieaRllttew. 'X)trtr -'ikiiige, oW'Mlt litt 

hacterta and UmI iAti^ JCtm emlA*. 
Tba mere fact ttmt w|4t« end yoUt 
can be ■epawtea is a jproof of the gpofl! 
ouallty, because n Weak jr^fc Is Ot 
the earttest sdgna of flecoinphaltlOD, hpd 
such an egg cannot be broken without 
getting the yolk and the White mixed, 

The egg moat Is transferred to a large, 
closed mechanical churn provided with 
brine cpullng Jacket, and is thoroughly 
churned for about half an hour. To 
make the frosen product, the churned egg 
meat is distributed into SO-ponnd cabs, 
which have first been sterilised in live 
steam. The cans are immediately trans- 
ferred to a refrigerator, where the con- 
tents are frosen solid In a short time, at 
a temperature of several degrees below 
tero. Here they are kept until they are 
.shipped in refrigerated Oars to hotels, 
restaurants, bakers, and dealers. 

The egg meat Intended for oonverston 
Into the dry product, is taken to the dry- 
ing room as soon as possible after lenv- ] 
tng the chum. The drying apparatus ^ 
consists prliicipslly of a long flexible 
metal belt, which revolves in a hot air ; 
chamber, around two big drums. The ' 
strong air current applied in drying Is ' 
filtered and heated by steam colls before 
coming Into contact with the egg moiit. 
Tho temperature of the air Is regulated - 
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»f a long flexible PARIOR, STEARNS * , 

■olves in a hot air St-SOO ^leffield Avg., lraehJyU,i til« Sf, 

I big drums. The gBMMMHBWWgrwtlMgAMIlBgRliii^^ ' 
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automaticniiy so mat n wni never resen ■ w « EJR I liKa S»sS*«#tis df 
II point at which It might coagulate the 

egg and render It Insoluble. Uf course, for low MUrnme and Inst eggavli sgiseS 
the egg ment never gets as hot as the EAOtE MFC. CO., Oagt Cto»l«iaall. O 
HurroiiiuUng air, because it rapidly loses lyTnXjrffijQna Coviiw RugOMW. InewgsW 
water through evnra>ratlon, ami this evap- s«al DulUors' WsiHibiwy, 

oration rnluces the temiieraturc. At one Tile VILTEUt MFC. 00. 

end of the hot air chamber tlm belt is aau Clinton MMsooukoo, 1^*^ 

extaised for a short distance, and here the 
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egg mixture runs uiwn the belt along Its MODSL MAKEHS 

whole width, in a continuous stream. The wnrrn ron poWtl-ji r 

egg ment is supplied by gravity from a INVENTOR*S StlPPHC® 
large cooled cylludrtcnl tank, which 

sus])ende«l several feet above the outlet T*n irffT-t r-rrr— htVn. ir-rt^iilTfniwdsI'’ 
Tlie lielt makes one complete revolution »«Mss end esseriswamTCw m tM. wsW 
In 15 minutes. Tills Is sufllcleiit to dry ' 
ttie thin layer of egg, and not long enough 
to iiermlt a multlplicutlon of the bacteria i 
In It, as It takes the Imeteria at least | 
half an hour to divide by fission. As 
the egg meat is applied to the belt In a SFORTING GOODS 

continual stream, several layers of egg •tmmomoomtmnmmommLiotmmmWowimtmt^mtsm 
■ are superimposed u(K)n each other. When \/ ' 
the whole layer of dried egg has reached ^ . 

tho deslreil thickness, the further appll- Vis01111l©l*8 ; 
cation of egg is stopped and the thin film £,,mSir«'Tl'i5SS?!ort* 
of dried egg Is scraped off the bolt by n ^^v^Eioii^'ccr 
mechanical steel scraper. Tlie resulting lateaMik BwihriCm 
'■ dry egg is now In the form of fine golden- fSsSomliSrj *c^*Slrt ' 
yellow flakes, which are placed on sieve- ssa Pint CtuUngt. 
trays of various mesh slse and exposed Vwt J 

to a current of dry-heated air, In a spe- kStj" % 

clal room. Here the drying process Is 

completed. The finished product which - rin 'i i 

contains only alsmt 5 per cent moisture, 
can lie kept In cold-storage indeflultely 
witbimt deteriorating. At room tempera- j 
tore It changes slowly, finally acquiring i 
, a fishy cslor and losing Hs solubility. i 
The conversion of eggs into the froeen 
and deHl<Hated product Mlumld become a 

great sttmuliw to the egg Industry of this ^ ^ 

country- In fact it ojiens up the Euro- wT ^sar£!? 

pean market to the American egg. The w.Jl'r'WJTOJStirTiJTftSPSfft 

cold-storage of eggs only retards, but >■ *■ * <=»■ 

<bs?s not prevent deterioration. With the ~ ~ ■■■r..-. 

modern methmls of freeatng and deslceat- . 

- Ing eggs. <m the other hand, It la possible 
to obtain a product which rttalna for a 
long tswlod the qualities of fresh egga. 

Desiccating also greatly reduces the , 
weight and bulk of the eg||^, one poiiad , ^ ,, , 

of the dry product representing about 8 >4' wa ' l', A 

IKiunds of the raw «g{Hpeat obtained' nVllffiCItfVifPHm 

from 30 eggs. This means an enormous g* 
saving la freight and 'Stonge cbafgitfS.. -miwwiMrt 
When it is remembered that .the high — 

price of eggs la our Urge omes la cUe^. to tJB AfliiM' WW|a^^^!^]ji|ih,jSti|g^ 

due to the high eoHt of truuiJMirtatlon 

and storage of the bulky^'t^t 4|gs, and'. 

to the 'great losses artalog . ^imn «k4p 

decay and breakagO. ft# 

value of the freeslng, arid degkeglithg ihr' il l . , 

duatrim.wMl be eppfeii^:. 

' III optte fg M these. tOtnanat*: -hho-:: dc 

lag* ond. coBvenleBoea 
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‘W%don^f 
m^mhctixrm 
put b^ter paint 
on nuKhinery?^^ 

Put your««lf in th<* 
btvut^piKU. 

V yott bouttat k imcMm on 
wwih th« flniah c»ctMd OT 
oboelwd with that M<»- 
tBrad wban aabjoctod to boat, 
or baeatno apoittd and un- 
■ikhtly whan In contact with 
lubricating oila and gMaaa— 
you’d Join the niultltuda of 
owkera a( naeblnaacf almoat 
avaty conccivabla Und and 
aak tha ofUiaard <iacatloa in 
the ^*******§1 

poor flniab ia poor aconotny. 
Pacola arc apt to Judge tha 
nuaUty of yOur maabiiia by 
UM quality of poor flniab. 

PkP7«n to tevawlflot* 



kKKlflat It Titik t» floe iq tha 

ttot that a lew flMlata hflya plfload oni 
^0 mflrkat or poid dkOdbatlBaly for food 
pliilMwea, f roaen and deMooatad rOtteu 
egga. A lante amount of empi that ate 
uttflt for foo<l are woHcad up Into BO-i 
callad “tannera' egge,” to ba ttaed In toe 
treatment of tine leuthera. In the pr^ 
arattofi of tannera’ egga, ttw eoond por- 
tion of apot egga, egga Bbowing blood- 
rlnga, and tainted egga an need. After 
deaiccatlou the product can hardly be 
dlatlngniabod by ita phyalcal appearance, 
from a almllar preparation obtained from 
perfectly good egga. It baa been fonnd 
In a few large Eastern cities that eggs 
which were Nupi>oseilly sold to tanners 
were l)ouglit by uuscruimloua dealers, 
deodorised by a trace of formaldehyde, 
and a«>)d for food puri>oses with great 
proflts. After such eggs are sold to tan- 
ners, It Is very ha«l to keeji track of 
them and they may. In a roundabout way, 
make their apiwaram-e In cheap restau- 
rants and bakeries. Denaturbsatlou of 
such preparations at the factory is the 
only sun way to prevent their uso as 
food. It la easily possible to find a sub- 
stance which, when added to tanners' 
eggs, serves as a telltale without exert- 
ing a bad effect upon the leather. 

Planting Hair on Bald H«adfl 

(ruso(v4«<l /rom page SS.) 

|ethe sealp is pierced and the hair planted 
The Instrument is power-driven, the jtow- 
er Iwliig transmitted through a flexible 
shaft A. The hair, after being stcrillwHl 
and otherwise treated td make It as stable { 
as possible, Is Inserted In a long glass 
tube B, and Is fed to toe needle by a fric- 
tion wheel that is concealed In the draw- 
ing by the ratchet wheel C, As Indicated 
In the detail views, first the needle D is 
fed forward by a crank motion, to punc-i 
the scalp I then the two |>otnts of the 
needle spread open, while the hair, which | 
has been following toe needle, is fed 
the puncture; thereupon the needle Isj 
withdrawn, and a cutter chops off th«' 
hair to the desired length. An adjustable | 
plate E forms a si>acer between the end 
of the Instrument and the scalp, to regu- 
late the depth of the puncture, because j 
scaliw of different individuals vary ac 
cording to their ago and general condition 
of health. 

Pending Appiicfltiiana in the Patent 
Office and How They Are 
Being Handled 

T he <_Vinimlssl<»iicr of ratents 

causctl a count to !)« made of all of| 
the appllcHlloiiM pending before the I’ 
ent Ofllce at the close of buslueNS on June] 
30(h, 1911. 

The applications may be divided Info| 
two classes, namely : First, those which 
have been finally passed upon by the Of-j 
flee, or In techuicol language, have I 
"nllowed”; those await the ]iaymcnt of I 
the final fee lietore the patents are 
granted; and second, thtiso which have 
not been filially imssed on or allowed. 

The count shows the numtier of upidi- 
ciitions allowed to be 22,02D, and the num- 
ber not allowed to be 116,982. The total 
number of uppllcatlonn In the Ofllce Isj 
139,4S0. 

Referring now to the 116,832 applica- 
tions not yet dls]MMc<l of, the count ban 
been made as to bow long these applica- 
tions have lieea pending. The count 
shows: 

The number iiending over 10 years. 02 
The number i»endlng over 10 years. 241 

The number 'Pending over 0 years. 4.231 
The number [lendlug over 2 years. 81.6TT 
The number of appltoatlotui pending 
over two years Includt^ of eottrse, all of I 
those enumerated as pradiug for five, ten,' 
or fifteen years. This count e^ws, toere- 
fore, that In order to limit ttu» proseeu- 
tlou of appUcatiouk la too ottce to two 
yean, as the Commlsaloaer la endeavoring 
to do, It la uoeeaaary to d|i;p<Mfl n( Sl,crn 
I Applications which have been .pending for 
« longer time, and to of the 

Is^intitg sr.iss apj^ftone irlUiito turn 
imndiiig lene tlmn tito 




Just a few light rubs with Old Dutch Geanser routs out 
dirt that lodges in tiny cracks and completely removes 
surface grime that stubbornly clings to wood or metal. 


Old Dutch Qeanser 
Digs Deep for Dirt 

it cleans quickly, easily, hymenically and economically. 

Oeuw, scours, scrubs^ poudtes without a muMor a fusn 

Halves CleaniM 
Time and Work 

Fine for floors and floor coverings, lavatories, 
wash bowls, painted walk, woodwork, taps and 
tiling. Can’t injure hands or articles cleaned. 

Many Usea ttnd Full Directions on 
Large Sifter -Can— 10c 

DON’T Be Without' It 





Around the World 
via Panama Canal 

Two grand cruises, 135 days each, at a cost of $7.00 a day and 

a , according to location of stateroom. All necessary expenses 
oat and asriore included. 

First complete cruises “Around the World” via the Panama 
Canal. &n Diego and Panama-Pacific Exposition visited. 

First cruise starts from New York, Jan. 16tli, by the S. S. Cin* 
ebnatt, sister diip of the famous world cruiser, S. S. Cleveland. 
The second cruise by the S. S. Cleveland starts from New 
York, Jan. 31st. 

TImm Sfc th« «Ml«t cruiMi evti oCend. The ilmerMiM co««f the pnncipal cmstoM o< 
Mdu your rcMrvatioii now, complete your finni arraaeameiil* laM. bonid the 


Hamburg'Ameriaui Line 


41«4S Broadway, R Y. 

Pitnbtuih C3 »h«<> NowOiUh 

See FMBaKo Mmnel 


Leslie's 

Ulmtraied Mehfy Newspaper 


ETHER your time is limited or not, 
you like to get the news in pictures— 
vivid, interesting pictures — that tell the story 
where words fail. » 

Leslie’s is an illustrated weekly newspaper. 
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Tbs Omrotssioow «i»*i U 
press this wtwlt, tnd WlcWs# ^ tins 
progress which .he Is malrtJi# is,#sadficto|p.| 
A count shows that flwto* W fl»t 
months of this year, turawly. to June <»th, 
the ttuiabcr of applicationci sUhwed ex»j 
eeedc4 the niimber aUoe’ei}. during tbSi 
first half of iBst year by ' 

l?bese allowances, of coaoiev metu lu» 
crease In the number of patenta grautedi;] 
and It Is mainly this that has given rlaB| 
to the increase In the surplus referred to,: 
for the cost of printing a patent Is 
stderably less than the ttnal fee ehargaoj 
upon the granting of a patent. 

The foregoing figures will Indicate that 
If the policy of reducing the time dnriagl 
which applloatloiM are pendlw; Ih the OM 
flee to two years Is pressed, the awldWI 
win ho still more largely Ineteheed, and; 
wUi be maintained during number of; 
years necessary 
tion of the old appllcattoBS, 

The Investigation confirms the npluloBj 
expressed in the last anHUBi report o« IfSi 
Commissioner that the great bulk Of tuai 
applications should be disposed of kdthluj 
two years The eonsideratlona wideb bent 
upon this problem are numerous, and the] 
problem of fixing a reasonable maximum' 
Is not free from difficulty. From the viewV 
imlnt of the Office, the main oouaidentleo 
Is that the time should not he wade se 
short as to require special attention by 
the Office to applications which win ulti- 
mately be abandoned. 

Only about 60 per cent of the appUca- 
tlona filed each year eventually become 
imtenta For example, during the past 
two years 71.301 patenta have been 
granted and 13T4»7 amtllcatlons have 
been filed. The dlfferenoe of about 88,000 
appUcatlous represents substantially .^he 
number of applications filed and abab- 
doned during those two years. That Is to 
say. thsre are about 88,000 a year. ‘ 
order or policy which would require; 
special attenUon to these SSXWO applica- 
tions Involves waste of time which should 
be devoted to I be applications ultli 
eventuating in patents. 

The Commissioner endeavored to aecer- 1 
tain the average life of the abandoned ap- j 
pUcattoDs, and finds it to be about twenty- 
eight months In order to arrive at this] 
figure he has had made an accurate count 
of the time dnrlng which all applications, 
which eventuated In imtents during ttie 
first half of this year were peodlng, and ! 
be finds the average time to be 21% 
months. As there are substantially two 
years accumulation of cases la the Office, 
end therefore the average length of life 
of all those which are pending must be 
two years, and as about 48% per cent of 
the awllcatlons filed booom* abandoned. 
It follows that the average Mfe of the 
abandoned applications must be somewhat 
more than six months In axCess of that j 
of the applications which eventuate in 
patents, making them as tudlimtsd, about 
twwity-elght months. 

AbandoDmeut. however, oeeun only as] 
the result of a year of euttre inactivity in 
the applications. Therefore, tke areraise 
active life of the abandcMd inwllcatloiis 
ne and one thltd yeank hna tu two] 
years the great bulk of them WotUd he ou^j 
of the way. This seemS to M a good rea- 
son for making no spedal Wlee rawet- 
Ing appIlcBttons pending nojf wopg' tJiW: 
two years. Beside thia, th* fioWmlsa^ 
er’s own experience aatUfidb 
two years’ time is very 
estly required and that a 
would be a bsrdshllp. . . . 

Hence the CoiiimlBiloh«l,':liM; 
this as the maximum Huilt, ^of fiWinln 
prosecution. After the tht^^Mig.. 
garni and odd appHeathifia 
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SCIENTIFIC AMERICAN 

PouwM 1840 

NEW YORK, SATURDAY, AUGUST S, ISU 

Pulilldied b|r Mdnn Hi Co., IniKirparatMl Chiirliw AU«i Munn Pml 
dent, Krederick Converee Beorh. STCretnry 
Onon U, Mttnn Trwuiarer 
hII at Ml Broadway. New York 


Entered~arthe Poet Offlrc of New Yo7k. N. V .aa Second Cta« Matter 
Trade Mark Realatciwl Ir the United Statea Patent Office 



Subaeriptioii R*tM 

Snbacription one year . , . ■ 



Tho ScionHSc Amarioaa PiiUiMitidiia 

Scicntifle AincncaiilPilabllahKd law) per year. NOO 

tk ientifle Ainrrioan Suppk'uieiit eatphllshed IRTt " " »-«0 


American Homex and Oariicna " " *M 

The nmilunni xiilMcription rnlea and rates to foreiim countries In- 
chidiiia Cnnadii, will he fUmlahod upon application 
Remit by poatal or opreaa money order, bank draft or check 

Munn & Co., Inc., 361 Broadway^ New York 

The Editor la always (lad to rer-rive (tor examination illuatraled 
articles on subjects of timely Interest. If the pbotorrapha are sharp, 
the articles thort, aiul the tai ts authmUc. the contributions will 
receive siweial attention Accepted articles will be paid for at 



The put pose of thia Journal i» to record accurately, 
atmplii, and intci eatintily, the world ’ m propreaa in acien- 
tifle knou'lediic and induatrlal achievement. 


The Cape Cod Canal in Service 

W HEN Nature hhajietl out tlie proniontor.v of 
i'Hiw CtKl. dill* did ao III Huch faahioti aa to 
NUKKPat-, front the verj firat ditya of colonial 
occuimtlon, the advlSHblllty of elrcumvetiflni? that 
BcriouH uliHtacle to aafe imvlButlon by cutlliig through 
the narrow neck which joliw CaiJe (iod to the uialn- 
land. For It Is a fact that the fliwt aerlona nientlon of 
canal ('uttlng datea front early colonial daya ; and 
In the liitervonlng centurlea, at Intervals, the project 
has received the Hcrloiis attention of the engineer, the 
ahlppliig uiaii, and the State and Federal atithorltles 
The iK*rlls of Martlia'.s Vineyard, NantucUet Sound 
and the western shore of dape Cod, have constituted a 
serious incnace to the ever-lncreaHlng coastwlae traffic 
behveen the southern and northern ports of tlie Atlan- 
tic seaboard. Shlrtplng that has worked Its way to the 
eastward under the friendly shelter of Long Island, 
and In the comparatively smooth waters of Ivong Island 
Hound, has lH?en confronted by the fog and heavy cur- 
rents of Nantucket Sound, and by the dunger of being 
caught by Atlantic gales upon the harborless stretch 
of a le«^ shore on <’/npe t’tsl. That the perils of this 
part of the coastwise passage have Iteen very real Is 
proved by the estimate of shliiplng men that, during 
the lust three (ptarters of a century, over 2,000 ships 
and about 7(H) lives have Iteen lost In the istrllous 
liMssage around the (la|w. 

The opening of the ((n|>e (lod Canal on July 20th has 
changed all tills; and the security which will be af- 
forded by the new waterway and the rwluctlon In the 
cost of transportation, can lie appreciated only by those 
shipping men and mariners who have Iteen familiar 
with the cost and risks of the old tuilslde passage 
Cape Cod ('iiiial has been cut through an eight-mile 
strip of land which intervened Itetween Barnstable 
Hay and Buzzards Hay. The Interests which hove now 
coni|ileted the work, In IbOU took up the task where It 
had Iteen abaiubined by previous companies. The liuild- 
Ing of the Canal has presented no engineering problem 
of difficulty, and the work has consisted of straight- 
forward excavation ihroitgli sand, lutersitersiMl in cer- 
tain itortbtriM of the route with boulders The work has 
been done at sea level, and It has Involved the removal 
of about 2(),(HHMHH) cubic yards of sand and earth. The 
highest point cut through had an elevation of only 20 
feet, and the work was facilitated by the fact that 
much of tile work lay below sea level. Although the 
canal Is only eight miles in length from entrance to 
entrance on the shore line, it continues with a 80-fo<it 
depth In Buzzards Buy and Barnstable Bay by exten- 
sions which makes the actual length of the channel 
tw’elve and one half miles The minimum width at the 
bottom Is JCH) feel and al the surface 2,'io feet 
The eomraerclal utility of the canal will tic appre- 
ciated, when It Is stated that the average delay per 
round trip yearly for barges and schooners over the 
tmtside route Is nearly four days, which Is etjuivalent 
to H loss of 10 cents per ton on the 7.000,000 tuns of 
coal and lumber carried in these craft alone Add to 
this that the total amount of coal and lumber carried 
hv steamers is 4.500,0(X), on which an e<iuat saving per 
ton will lie realized, and it will be seen tltat, In spite 
of Its short length, this canal will carry In Its first 
year of oiierallon an amount of teonage equal to. If 
nut greater than, that which It la estimated wtU seek 
the Panama Canal In the first year of service of that 
great work. 


SCrniFlCAiffiCAN 

Navy Pmnaatl UxIdaSaa 

F ollowing the statement of Rear Admiral 
Knight, a member of the 1914 Plucking Boawl 
that the recent “plucklnae" of five captains from 
the naval servlee has added not one lota to the effi- 
ciency of the navy, and that these men were pineked 
liecBUse of an act of Congreas which forced thto «n- 
wetcome duty upon the plnckera, Congreeaman Fred 
A. Britten, a member of the Committee on Naval Af- 
fairs, recently Introduced In the House a bill provid- 
ing for the total elimination of Ihe Plucking Board and 
the retirement of naval officers by themaelves through 
a aeries of examlnatlonB. 

In speaking of his bill, the Congressman said that 
the great erttldam heaped upon the last Plucking 
Board for retiring such able officers as Claptalna UlU 
and tvlblmns, who In themselves are the equal in effi- 
ciency to most rear admirals still In the service, ts 
but another evidence of why the law of 1H99. provid- 
ing for the “Plucking Board," should be repealed and 
some form of legislation substituted which would In- 
sure the same number of retirements as now provided 
by low. 

Mr. Britten’s bill provides for placing the navy per- 
sonnel on a Civil Slervlce basis, requiring mental and 
physical examinations for promotions from the grade 
of ensign up to and Including the grade of rear ad- 
miral. Examinations will be held by the Navy Ezamln- 
liig Board, and final markings are to be liased on the 
official service record of the officer, whlcli is given a 
weight of 00 per cent, and on a mental and physical 
examination, which is given a weight of 40 |ier cent 
out of a total of 100. 

Failure to pass on oxamlnatlon will cause the candi- 
date to be registered In the next lowest academy class 
and a second failure will cause the retirement of tho 
officer, who may be retained In a special service at tlie 
discretion of tho Kcerotary of the Navy at three quar- 
ters pay of the rank he occupied at retirement, and In 
which service he may advance by promotion to the 
rank of commander. 

We are In hearty sympathy with this MU; but we 
would suggest that it would be more sure of arcom- 
pllshlng Its purpose. If the markings and percentages 
were rearranged so as to Include h vote by the officers 
themselves on the efficiency of the candidates for pro- 
motion. This suggestion, which originated among the 
lieraonnel, contemplates having the officers of each 
grade itass upon the efficiency of the candidates in the 
grade below The Intimate knowledge of each others’ 
abilities which obtains smong naval offleera would ren- 
der siM'h estimates of great value: and they should be 
incorporated In the official record and the mental and 
physical markings, as proiwned by this bill. 

The KaleMloeeopic Pfauw of an Exploring 
Expedition 

I N Heptemlier, 1913, It was announced from Eng- 
land that Mr. J. Foster Stackboune was organizing 
an ex[>odltlon for the purpose at exploring King 
Edward Vll Land, In the Antarctic. This announce- 
ment came at an auspicious moment, as the eutbusiasm 
which It evoked was, In part, a crmtre-comp to the 
painful impresslou produced by the then recent disas- 
ter to the Scott expedition. The ptmooter of the new 
enterprise made rather free use of Heott's name in eon- 
uectlon with bis undertaking, announcing that Hoott 
had approved Its plans, and pointing out that the ax- 
ploraMou of King Edward VII Land had been an nn- 
fuifllled part of the programuM of the British Antarc- 
tic Expedition of 1910-18. His effort to eetahUab a 
connection tietween hts expedition and Bcott’s was, 
however, repudiated by Oomaundera Pennell, Evans 
and Campbell, and other members of the expedition of 
1910-13. 

In the course of a few weeks the plana of the expe- 
dition underwent considerable alteration. Early In 
November It was stated that the explorers would not 
sail directly to King Edward VII Land, but wonid tort 
explore the coast between this region and Qrahaia 
r.atid, beginning at the latter. Further anttovncemeirts 
indicated that tho exploration of thie unknown ooeat- 
line had become the principal purpose of the expedl- 
tlou. In February of this .rear a detailed pregraaraM 
was announced. Including the landing of a party on the 
oast side of Graham Land, and three years of emkilnf 
and exploration along the cosat as tkr west as 
JdcMnrdo Sound; but apparently no exploring In the 
interior of King Edward VII Land. last April the 
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and will undertake the laying of egchee ahdJiWl fMg. , 
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benefit of the contestants. From all of ipjblfbh 
pears that the gentleman In queatloa is 
anxious to quit the shores of AlMon. tnit is hot At |lQ 
particular about hla destination. ^ 

Obaervstloiia on FiaWrfng Tompoiffhiiiai mA 
Propertita of Esfla 

T he main objects of the tavestifflttoM 

completed by the Bureau of Standaedi X)4l^ 
meut of Commerce, into the Anlahlhg 'Mmpm- 
turee and properties of rails wore to determine, ffom 
measurements taken in representaHve nil mtUs, tlM- 
present Anerioan practice regarding the tampgratloM 
at which nils are rolled ; to deffioustrate the ease and 
accnracy with which such temperatures may he iheas- 
ured : to find out what the "ahrinkaie clamw^ tH «U 
specifications really means; and finally, to detmudne 
for rail steela some of the physical irtopeitlea, paiiIon> 
larly those of Interest In manufacture. 

Observations were taken with un optical pytomi^W 
of Ingot and finishing temperatures erf mils In fonr rap- 
resentative mills. There Is practical untfarmlty among 
the several mills for the rolling temparatnrea M Inffita 
for steel rails, the range being from l,0fl0 deg. 

(1,076 deg. Fahr.) to 1,140 deg. Cent. (2,099 deg Fabr.). 
There Is no very oonslderable ditterenoe among the fln- 
isblng temperatures of the rails as observed et the hot 
saws for the several mills, the range being aboat 990 
deg. Cent (1,619 deg. Fahr.) to 090 deg. Gent (tSlS 
deg. Fahr.). Or, in other words, the flour mills all flu* 
labed their rails to within 60 deg. Cent of 988 deg. 
Cent (1,716 deg. Fabr.) on the average. This tempera- 
ture of 938 deg. Cent is 270 deg. Cent (820 deg. Fabr.) 
above the mean value, 668 deg. Cent (L2ao deg. 
Fahr.) of the critical ranges of these nil eteete. (V»- 
cernlng the distribution of temperatures within the 
head of a cooling rail, It ts ohown that the center of 
the bead la some 60 deg. Cent (120 deg. Fahr.) to 60 
deg. Cent hotter than the optical pyrometer reading at 
936 deg. Cent., therefore the center of the head le dn- 
ished, on tho average, at about 826 deg. Cent (616 deg. 
Fahr.) above the critical range for 100-pound eeotiom. 

The following thermal properties of sample rati steels 
were determined In the laboratory ; 

’The critical range or beating la located (maximum) 
to within 70 deg. Cent, of 732 degi Cent (1,880 deg. 
Fahr.) for the ten samples of Open Hearth and Besae- 
mer steels examined. On cooling the critical range 
ties between the Ibnlts 6 n 0 deg. Gent (14186 deg. 
Fahr.) and 650 deg. Cent. (14202 deg. Fahr.). 

The melting or freezing range for rail steel extends 
from about 1.470 deg. Cent. (2,680 deg. Fahr.) to nearly 
the melting point of Iron, located at 1,580 deg. Cent. 
(2,786 deg. Fabr.). 

’The expansion of Open Hearth and Bessemer steels 
le sot the same. Above 800 deg. Cent (1,470 deg. 
VUhr.) the expansion tor both incraanee linearly with 
msoperatura and the Unear coefficient per degree Centi- 
grade has the following mean valnes between 0 deg. 
and 14)00 deg. Cent. : 

(1) For Bessemer steel (carbon 0.40 to aBO per 
cent) : alpha a00()0l46. 

(2) For (^len Hearth steel (carbon 0,68 to 0.70 per 
cent) lalpha = 0.0000166 to 0.0000161. 

’The average composition of tba Beoeemera was car- 
bon «« 0.40 to 0.80 and manganese -» 0;76 to a08: of the 
open hearth, carbon 0.66 to 0.7D and munganeean 
066 to 0.72. 

The Amer^ Society for Teeting Materials tfi 1909 
limited the sWnhage allowance on 100-ponnd aectione 
to 6% Inches In 88 feet, or to an equivalent of l>*t 
dag Pehr. (1,084 deg Cent) for Open ffeartit And 24)66 
deg Tahr. (1,184 deg. Cent) for Bemffner rails. TbM 
speetdratlon la still In force, SoOh a ebrinkage ctauiae. 
therefore, does not serve the avowed RtttlKim Of Itmlli- 
ing the finishing temperatarae to a value eligbtly above 
the critical range. ,, 


soiling date of the expedition waa poetponed to the end 
of tho present year or the beginning of next. 

A few weeks ago prem dispatches brought the sur- 
prising Information that Mr. Htaefcbouse and hla pgrty 
expected to sail In December, 1914^ not for the Antara- 
tic, hut for Iceland, and to spend seven years tu mlg 
celianeoua oceanographical research more or leee all 
over the world. The enterprise. It appears. Is now 
known aa the British Antarctic and Oceanograpblral 
^expedition, but Autardtlc exploration occupies didy ' a 
minor place In the programme. Aeoordlag to a tdrebhff 
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Neetii tritfioh ia tour aad three quartere 

taltm in ItBftb; but there ia now being oonatruoted on 
tin RoolQr Mountain ttfviaioa of the Canadian Paoifte 
BAaieMt tahat ia hnowh aa the Roger Pasa Tunnel, 
udiMl, im be live niRea in length. It will ooat over 
At0,000fQw> 1%e ^||hleat point reached by the tunnel 
wilt be S,79S ainm aea level, or 4,065 feet below the 
extrahta ^9 of the ttaouotain. The tunnel will have 
a ria^ of one per cent to its interior aummit. 

Shit Or* Plaad In Norrii AlWam—The use of hydraulio 
power hi Sahylia ia q^lite rare, so that we may cite the 
new piapt for the ufe of the Oergur zine minea which lie 
about 00 ittlles ftont the coast. In order to aecure power 
for operating eleobric motora at the ore-waahing plant, 
the eni^neeni dedded to erect a hydraulic plant at 
Kal-eUAtaa, where the bed of the Bon Sellam runs 
between rook waUa and a bamge could be readily built 
aoiota the gorge. Thie baoka up a lake of aome milea 
length. The electric station lies adjacent to the barrage, 
and Containe a Franda turbine coupled to a 150 horse- 
power alternator of 8-phaae 3,000 volt type. A power 
line tahea current tor a few milea to the zias plant. 


Large Bgypttan Pnmpfng Ptant. — One of the largest 
pumping inatallationa in the world is being built by the 
Sgyptiao government to drain Lake Mareotis, near 
Alexandria. It will consist of eighteen enormous pumps 
of the Humphrey type, wldch has alr^y been described 
in the SonuTinc Amurican. Each pump is 8 feet 
8 inches in diameter, and is capable of delivering 100,000,* 
000 galkms per day through a lift of twenty feet. The 
maximum intwaal diameter of the oombustion chamber 
will be 0 feet 8 inches, and its height 14 feet. The water 
valve box will be 8 feet H inehes in diameter and 7 feet 
high, and it will be fitbid with 100 valves of the hinge 
type, specially designed to enable any valve to close upon 
an obstruetbn, without throwing undue strain on the 
bingos. 


HoaaiGa upon RdnfUrced Concrete.— At an earlier 
time, reinforced concrete wu made to imitate stone con* 
struotioo to a large extent, hut at a later stage architects 
commenced to use forms Which were adapted to the 
nature of the material, wliioh is of course only logical. 
The same applies to the question of ornament upon re* 
inforasd concrete, and while molded relief can he very 
well used, it is found that the flat surfaces are also well 
adapted to receive colored tile decoration, with very good 
effect. More recently, a mosaic decoration is miming into 
use, for the concrete most naturally lends itself to im* 
bedding of mosaic directly in the material, and this can 
be done with very little trouble. This method is begin- 
ning to be employed in Franoe for house trimmings, and 
the bright colors of the mosaics add considerably to the 
otherwise rather dull hue of the cement. 


Protacriuc OU TaiUu Against Fire.— There was 
recently tested satiifactwljy at the Standard OU Works 
in Bayonne, New Jersey, a devieo for automatic ex- 
tinguishing of fire. The tank of 50,000 gallons capacity 
was nearly filled with water, on the surface of which was 
a layer of Mexican crude oil, five inches deep. Above 
this two buckets of gasoline were suspiuidud to assist 
ignition. iVom the tiste the oil was foUy ablaze until 
the time of extinction of the fire, was only nine seconds. 
The principle oonsistii ia producing large volumes of 
esrbon dioxide by the automatio mixing of the proper 
ingredients, which are oputained in four upright tubes 
attached to the tank. The contents of the tubes arc held 
in position by fusible wires, which, when the temperatuni 
reaches a certafo point, are fused, permitting the oon- 
•tiWnt substanioaa in /tihe tubes, to mingle and produce 
iaege volumes of the carbon lUoxide. 

La4t Year’s GnasMMry aad Bagiaeaffag Work.— The 
Secretory of the NAty bals aeht Igtters of eomroendation 
to the OfikMm who ootomaAded the v es a o l s which won the 
gunaeior and engtneeitog tregihies for the last year. 
These ware os foUows: J. H. G-lennon, U. S. 8. 

gunnery trophy in the battleship class ; 
netohSTr U. S. S. "Kansas,” winner of the 
btotihj^ engiaeerlng trophy; Lieut.*Ooainiander Arthur 
OraitoUwi H. S. S. "^JumBiings," battte-ellicienoy pen* 
to iihe torpedo beat destroyer class; Laeu^-Com- 
W, N, JeilMr U. S. S, "Fanning," gunnery 
. w otosstlUealMOonunander P* i^'Hutohins, 
Baala,'’ angtooo^ .trppby, diestroyer olass; 
k R. If. Laiiito, tf. 8, 8. “Oidwtott," gunnery 
dtoitoutodw |C. Robinson, 
tob" toophy. ttofotot olaas; Lieut. 

Tftoiwof 8<tona»y trophy 
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A Qaolagleal Maaaal fto BxposHicn VisHara.- For the 
benefit of visitors to the Pimama Exposition at Sou 
Franoisoo, the fJ. 8. Oeoiogioal Survey is preparing to 
publish a bulletin On the geology and other physhigraphio 
features of a strip of land itoout 25 miles wide along the 
Santa F4 Railway from Kansas City to Los Angeles, It 
will include geological and topograpbio maps on a scale 
of 1:500,000, white the text will give an aoooun; of notable 
scenic features, Indiana, history, and local industries. 

Aa Index to Seiemologlcal Literature. — During the 
period of 1841-1012, the British Association puldislied 
53 annual reports and other notices about H«iHmolug,v 
and other branches of geophysics, constituting, in the 
aggregate, an immense body of varied and valuable in- 
formation. In order to make all this material easy of 
Moess, the late Prof. Milne prepared a subjcct-mdox to 
it, and included In the samu index reforenoes to a number 
of notes and papers in tho "Transactions of the Heismo- 
logioal Society of Japan" and tho Smttmologtral Journal. 
This index is published in the Reixirt of the British 
Association for 1913, just issued. 

Biological Tests of Honey are dnsenbod by J. Thhiii 
in the Srhmauterueke Bieneu-Zettung. Much tests ani 
necessary for detecting artificial or ailulterated bonoy, 
when the natural product is almost jmrfectiy imitated 
as to its physical and chemical pniperlies Two tests 
are described in detail, viz , the diastami reaction, based 
on tho fact that honey isintaiiis a diastatio ferment 
secreted by the bee. which, in contact with soluble starch, 
is capable of transforming the latter into sugar, and the 
precipitin reaction, hasetl on tho fact that honey contains 
a special protein secreted by the liee, wbioii, wlieii in- 
oculated into rabbits, causes the formation of antibodicK 
in tho blood serum; these antibodies, when mixed with 
the honey under examination, yield a precipitate, and 
the quantity of this precipitate indicates the kinti and 
amount of the adulteration. 

Lead Derived from Radium.— A very intorosting paptir 
by K. Fajaus on the different atomic weights of lead was 
r^ before the Bunsen Oesellsohaft fUr angewandto 
physikalisobe Cbemie at Leipzig. Aooording to a line of 
reasoning, simultaneously developed by Fajaiis and 
fioddy during the last few years, lead derived from 
radium and lead derived from thorium by the loss of 
five and ,(ix atoms of helium rospeotivoly should be idon* 
tiaal, except in atomic weight. Throughout the past 
year. Dr. Fajans' assistant. Or. Ijembert, has been work- 
ing in Richard's laboratory at Harvard, in order to obtain 
atomio weights of as high a degree of trustworthinesM as 
ptswlblo. The difforences established by Uie senes of 
determinations announced at the meeting by Fajans 
amount to aliout 0.3 per cent. In this oonnootion, it is 
interesting to note that Soddy and Hymans read a paper 
liofore the London Chemical Hoeiety on Ma.y 7th, in 
which they likewise described experiments which showed 
a difforonoe between thorite lead and ordinary lead of 
0.5 per cent. 

A Tabloid Coarse in Forestry is offered this year, for 
the second time, by the New York College of Forestry 
at byraouse, in the sha(ie of a summer forest camp in tiie 
Adirondaoks during the month of August. The purpose 
of the osunp is two-fold, viz., to give such elementary 
training in forestry os will indieato in a way to pros- 
pective forestry students just what tho practice of 
forestry means; and to give men who love an out-of-door 
life an opportunity to learn something aliout the forest, 
its trees, shrubs, and animal inhabitants. Tho oamp is 
located this year on Hoel Pond, just north of Upjior 
Saranac Lake, and is open to youths and men of over 
15 years of age, who are in good physical condition. 
There are from two to five instructors constantly in 
comp. A course of daily lootures on plant relationships, 
with field trips; a ten day course on forest zoology; a 
week's course on the fungi of the forest; and a wistk's 
course in woodoroft by a veteran Adirondack guide are 
on tho programme fur this summer. 

A Japancee Sclendfie Joarnol. — There is an interestiug 
review in Natur* of tho March issue of Gendm no Kagaku 
{SemUxfie Ocssfls)— • new Japanese journal similar to 
Nature, printed in Japanese oharaoters. It has been 
designed to meet an increasingly felt need for a serious 
and authoritative general organ for the growing bod.v of 
men of scienoe and students of research in Japan. The 
journal ia well printed, and ita oontouts are written and 
edited by profeeoon of the Tokyo and Kyoto Imperial 
Universities. The issue in question oontams special 
articles on inseeto and their pupss, the relation lielween 
zoology and medicine, great men of scienoe, and inertia 
and relativity; reviews of books; notes and atistracts 
eiassified under the various sections of astronomy, 
physical gBegraphy. biology, oberaistry, and applied 
soienoee; qieteiHologioal reports and ophemerides of 
oelestlal phenomena, end proceedings of sooielies. In 
the last naiRed seotfon so fewwr than eight learned 
societiea of Talcyo are repreoented. The illuetrations in- 
clude a ooBotoPR 'portrait ftof. Simon Newoomb, and 
a etor <towr(|.to tot continued serially. The publication 
ie to ba wetoantad M a tigs of the moreaee of intereet in 
sidstitUe rahjMto to Japan. 
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Automobile 

Turning (he Heed-light A>om the Steering Geer.- 

A head-light which may lie coupled with the steering 
meohauiem so it will lx> automatically shifted with the 
movements of the front wheel of tlie autonioliile is shown 
in patent No 1,100,946, to John J MjoWie, Pehm. N D. 

Regulating and Recording Automobile Speed. In a 
patent. No. 1,100,254, Abel liaimond Alexaiidri' (ierard 
de Recondo, Pans, F'rauee, presents an appuralus to 
regulate tho speed of motor cars and to reeonJ the exci-ss 
of speed in case the doterniined sptssi is exi'tssied. 

An Antomobile Tire Pump Driven from Air Pump. - 
CharloH N. ('olstaii, of Atlantic, Mass , in a piiteiit. No 
1,100,056, drives tho tire pump from the fan-driving 
mecimnism, the tiro pump being ag 80 cuite<l with the fan- 
supporting bracket 

Road Mirrors for Motorists, placed at dangerous turns 
or junctions of strwts and roads, have found tlieir way 
to India The Ainerioan i‘onsul at Bombay reports that 
tho largest, of these deviees hendofore installed anywhere 
in the world is to isi plaetid at a street corner in that 
city. Its size will be 10 fisit by 5, as contrasted until 
2 '-i 2 by ;i fisit, the eustomarv size in Plngiand 

A Powerful Portable Wireless Outfit. -The Signal 
thorps of the United States Army has just taken delivery 
of what is probalily (he most fiowerful portable wireless 
tclegrapliy outfit of its kmd. The apparatus is irioiintod 
on a motor car ciiassis and can Im< set up complete and in 
o|Niraling condition in as siiorl a time as 12 minutes. 
Under favorable conditions, the apparatus has a sending 
ratlins of u|) 1,0 KOO miles Messages from points 2,.'i00 
miles distant have tieen received The generator which 
furnislies the eiirrent is driven t)y the same motor tbal 
propels the velnele Antcnnic of the umbrella type ar*> 
used, the mast, which is in nine sections, being 85 feel 
ill height , 

An Omnibus Company's Interpreters. — The pro- 
prietors of tho Loniloii (Jeneral Oranilnis ('ompany. 
which oiKirates the majoiitv of (he 'buses that ply the 
streets of Ixmdon, liave taken a novel means to increase 
the numlwr of passengers carried. A dozen men speaking 
several languages will Iw stationed at a.s many busy 
oentors so that foreigners may have no difficult v in choos- 
ing a 'bus for their projier destination. Already the 
company has estabjishod a school where the men are 
traineil They will be taught French, Herman, Russian, 
Danish, Spanish, Norw(<gian, I’olish and Arabic, will 
wear a special uiuform and display a badge, making plain 
tile languages they are prepared to give information in. 

.Synthetic Motor Fuei Possibilities.— The synthetic 
production of gasoline, or rather motor fuel, is not un- 
known, though heretofore its production has been little 
more than a lalsiratory experiment A few weeks ago, 
however, a Portngnese-Amorioau chc'mist claims to have 
siicueoded in producing a quantity of motor fuel which 
was tested on the Indianapolis Speedway with good 
results. The inventor uses naplithalinc, the while powder 
Ilf which moth lialls are maile, and water, in eunibinalion 
with anot.her ingredient, the name of winch has not betm 
divulged The three are run through an ordinary stiil. 
The lU|Uid produced closely resembles gasoline and has 
a Baumd test, of 64 degrees A large six-oylmder (>ar ran 
12,5 miles on one gallon of tile fuel With gasoline, the 
same car ran 17 .5 miles an liour Tho inventor olaims 
that the new fuel can bti pnidiioed in eominerinal quan- 
tities elieaiily 

Block Teeting of Motors with City Gas.— The cost of 
gasoline is comparatively lugh, and, by way of reducing 
factory overhead, a numtier of Detroit makers lately 
liave taken to testing thoir motors with city gas instead 
of with gasoline It lias been found that an economy of 
as much as *86 a day can he elTis-ted hy some makers. 
It has Vieen found that the cilv gas at 45 cents per 1,000 
feet IS cheaptir for tho purjiose than gasoline at 9 cents 
a gallon A comparison of costs reveals that an engine 
developing 10 04 horse-jHiwer consumes 4.58 fisil of gas 
which posts 26.61 cents an hour, while 2 24 gallons of 
gasoline would be required to develop the same power, 
and the cost would he 3.'t (i cents nii hour with gasohiie 
costing 15 cents a gallon Un one lest, it was proven 
that the cost of city gas works out at 58 per cent of the 
cost of gasoline 

Carbon Deposit and the Sleeve-Valve Motor.— Par 
from being detrimental to the niH'ratioii of the sleeve- 
valve motor, earlion. oiHiordiiig bi the statement of ('has, 
Y. Kmght himself, actually is of iHinellt Kuiglit explains 
this seeming incongruity by suiting (list the carbon 
deposit assists in closing ininiiU' intorstiees in sleeves and 
walls, and thereby prevents leaks and lielp.s nmintain the 
oompression pressure Furthermore, he sounds a note 
of warning regarding tho iniliscnininate removal of car- 
bon deiMisits from Knight motors and states that sharp- 
edged balls should not be used for the purisise Instead, 
he advocates the use of rough fabric which will carry 
away such loose particles as might cause pre-ignitmn and 
leave the heavier deposit with its glossy surface in place. 
He attributes the formation of earlmn rather to the ;)oor 
quality of fuel and to its incomplete oombustion tluin to 
road dust and the burning of lubnoating oil. 
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Commandant Barrea and Lawr«nce Sperry at t. 
concluaion of a flight. 
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The Sperry Gyro- 
scopic Stabilizer 

How It is Constructed, How It 
Operates, and How It Demon- 
strated Its Capabilities Dur- 
ing an Interesting Test 
in France 


Hy John Jay Ide, Paris Aeronautic 
Correspondent of the Scientihc 
American 



Teat of Sperry atabillaer, Beaoiu, June ISth, 1914. 
tMlot itanding up In aest and pa«Beo(«r 0 fact out on 


A DKSCItIPTION <if the Siierry Htablllsser for uero- 
plaiifM wiiH (flveii In the HciRfSTiric Amruii'AN for 
June 7th, IIUS. Althoiii;h (he principle of operation 
remaliia the Marne, a iniinher of <‘hunKeH In the eon- 
atruetlon have been made Hlnee that date The MtHblllsier 
1 h now fitted to u (hirtlHH ll.vIiiK-hont Inetead of to thi' 
old tytM* hydr«eaeropIune of the aiiine make 

Tile apiairntuM pro|M‘r (•oiiMlatM of a tcrouji of four 
RyroMeoiieM urrilngcMl in two palrH. The R.iroHeopeM form- 
ing a pair revolve In otiiioNlte dlm'tioiiM In ord(>r to 
neutralise preecwMliaial movement. One pair turna in 
the plane of Mymmetr.v of the aeroplane, and the other 
In the vertleal plane imrallel to the upan The Rroup 
la contained In a Mort of case eomtiosed of two rinsa, 
one hurlaontiil and the other vertleal The ease hi'lns 
niiiveraally Jointed can oaelllate anaiiid Ita lateral 
and lonslludlnul a^ea Attached to the ilnsa are levera 
actllis on the valvea of two eompreaaed air aerviemo- 
tora, plaeeil near the s,i roaeopea, ronliollliis the elevator 
and utlerona In normal fllsht the s.vroaco{a>N kiM'p 
the a*ee of the rinsa atrli’tly horlaoritnl and veiUeal 
ao that the allKhteat tippins of tlie aeroplane In any 
direction la Inalaiitl.v eorr«‘t«l fhroush the aervtv 
motora. 

An CHaeutlal ]iarl of the S|M>rry npparatua la the 
an«unoinetcr mnunteil on the rlsht forward enstne atrut. 
As Mr. .Skerrett atutea In the article referr<>d to above, 
tlie anemometer mfompllatiea three fnnetlona In the 
first place It furiilahea the pilot with a vlalhle reconi 
of bis s|H>eil at any momeul. Secondl.i, 11 prevents the 
inaehlne from rlalns an aleeiilv that there la dauser of 
its fallliis back on Ita tall Wlien the aeroplane ap- 
proaehea the critical ansle, (he loaa of wind pressure 
on the peclansular disk caiiac's the nnemometer, by 
means of Hie aervivmotor, to bha'k the lonslludlnul 
control lever na resurda fiirltier climbins by ahiftlns 
Its fulcrum. The aeroplane la then anloumticnlly start- 
ed on 11 slldliis deaevnt whleh la coiiliniied until the 
normal flyliis Hia>ed la resnined. 

Finull.v, the anemometer resulutes the action of the 
Syroaeopea (ii turiilns A certain ansle of the uernplanc 
relative to the plane of the syroaeopea entnila a corre- 
siMindlns openlns of the valve of the servieniolor, and 
conaeuuently a correapoiidlns ansle of (be allorona oi 
elevators iia the ease may he Aa thla ansle deiienda 
upon the incllmitlon of the fiero)ilone anil not on Ita 
speed, the effwt would vniy sieatlj aecordliis to (he 
velocity of the machine A certain iiuglc which would 
he suitable for low apeeda would be iiiiicli too sreat If 
the Hia*ed were hlsh, iiiid mlshf even throw the pilot 
out of hla Heat The unomometer hy chniisins the 
fulenima of the leit'ra eontrolllns the valves of tlie 
servo-inotora accordlns to the wiiul jiresaure on Its face 
insiirea that tlie eoriecllve etTorta of the ailerona and 
elevHtora are iiroporllonate to tlie aiaa'd. 

The electrlelty nect-.sauiv fo; the syioacopes. whh h 
welsh only two pounds each and turn at lll.OOO reiolii- 
tlims ja*r minute. Is obtained from an alleruntins eiir- 
reiit dynamo run from the front end of tlu> motor bv 
a belt. It Is elalined that In casi- of stojipase of the 
mtSor the B.vrosco|a>s would contlmie revolvliis for half 
an hour A hntt(>ry, however, is curried us a reserve. 
A resulutor, aeen in one of the pholosiajihs In flout 
and to the left of the appiirntUK, isiiitrola the eurreiit 
ua«»d hy Hit) syroacopes. Aa Hie current la alteriiatlns, a 
wlreieaa Installation ean he Wttisl with very Utile e\trn 
welRht 

('onipreaaetl air la obtained from the motor and atored 
ill a tiink ill a simitar manner to that employed lii com- 
presaed air aelf*atartera for iiutomoblles. The tank la 
of Mufllcent euiiaclty to aupply tlie servo-nuitors for ii 
short la-rhal after the stoj'pait** of the eniflne. To set 
up preasurucfliowever, the motor 1ms to he run for a 


short perlotl before a fllsht and leakase Is impossible 
to obviate entirely. In the atablllxers now under con- 
atruetlon electric servo-motora are employed. The total 
welsht of the apparatus la about 45 (loniidM. 

Both lateral and loiisitudliial controls ran be throwji 
In and out of notion nt the will of the pilot by means 
of a laidiil. When the atahlUzor Is In aellou the ordi- 
nary means of control are completely Woi-Vefl, but the 
dlrwtlou of the machine can be chanseil laterally or 



Front view of Sperry •tabiUzer. 

Hhowlng servo-motor at right and rear of gyroscopic 
group , regulator In front to tbo left ; anemometer etmve 
attHihod to engini' strut 




Rear riew of Sperry stabUiser. 

A. nutonistlr lateral levee pivoted tm valve control crank : 
«.,wlre loadtag to •Dppiemeiitary control lever; O, control 
li'ver (lateral) , O, |»rosc«pe; «, Inclinometer ; r, cylln- 
dor of servo-motor; 0, 'siMpaRsInn ring, H, roatral leVnr 
(longitudinal) ; J, losgltodltial vontr^ ryllitdor. 


lougltudlnally by amall supplementary levere. 

On Thursday, June 18th, at Beaoua, near Parle, I 
saw the flrst denioustration before the committee of the 
Conconra p<mr la SecurltC en Af'roplane. During the 
flights Lawrence Hjawry, the pilot, atoofl up wltJi hla 
hands above his head, abaiulnniiis all controls, while 
the met'baulc left, his aeat and climbed out on the right 
wing, 6 feet from the hmsltudlnul axis of the machlua 
As the pasMCiiger welgheil 170 pounds, the uiisettliig 
moment was 1,020 foot-pounds. The first time this was 
done the aeroplane descrllied a wide turn to the right 
owing to the extra head resistance, but on the second 
trial the machine kept its course perfectly, the pilot 
having set the rudder to the left before abaiKlonlug 
eiuitrol. lu neither rase was the stability of the ma- 
chine affected in the slightest degree, the ailerons auto- 
matlcally changing their angle of ineldence so as to 
keep the .aeroplane on an even keel. 

Later the mechanic climbed back to tlie tratllng 
edge of the plane, and this time the elevators corrected 
the upsetting moment By reducing the speed of the 
motor the flights were terminated with automatic glides 
down to the surface of tlie Belne. After theae flights 
Kiierry t(M>k up ('/ommaudant Burros and Lieutenant 
Caylo successively to observe that he did not touch 
the control levers when the stablllaor was in ojs>ration. 

The <-onimltteo was so interested that they asked 
for a second series of tests, which took place the fol- 
lowing Tnemloy On this occasion BAnO Quinton, the 
president of Hie Llgue Nstlonale AArlomie, was rarried 
aa a imsaeiiger for half an hour. Although a high wind 
was blowing at the time, the aeroplane was entirely un- 
nffeeted. thanks to the stabiliser. The tests indeed 
were so successful that the committee of the Cont'oiii's 
has awarded first prise, 50, (MX) franca, to the Hperry 
automatic atablllty device. The grand prlx. 400,000 
franca, hna not lieen won thla year. 

The Mont Btenc Ofaflenratories 

O F tlie two famous observatories that have existed 
on Mont Blanc, that constnicted ou the very sum- 
mit by Janssen, In lHt)3, no longer stands. It was built 
entirely on the snow and lee, as liorlngs to a depth of 
70 feet failed to And rock. A few years ago this build- 
ing tilted over and Rradimlly sank into a ftHaure, sup- 
piMed to have lieen caused by an earthquake. Ita ttirret 
in now preserviHl lu the Alpine Museum at Chamonix, 
while the rest of the building was mostly used up as 
firewood at the neighboring Vallot Observatory. Tlie 
question of building another observatory on the sum- 
mit is now under consideration. During the present 
sumtner a commission consist tug of the astronomers 
Hamy, Pulseug,.^ and Btefanlck, the veteran Alpinist. 
VAllot, and the phyalologlst, Dr. Bayeux, are to ascend 
Hie mountain and investigate the [losslbillly of carrying 
out this project, The Vallot meteorological observa- 
tory. which Is not on the summit, but on Hie Rooher 
dee Bosses, was constructed in the summer of 1808, on 
tb4 site of a still earlier observatory, dating from 18m. 
It If) a small one-story structure of wood, sheathed |u 
oontalnlng two lalmratories. a dining-room, a 
kitchen, and a workshop, anfl accommodates seven peo- 
ple. M. Vallot, who has made upward of thirty-six 
ascents of Mont Blanc, usually spends the mouth of 
August at his observatory, with a few sctentlfle col- 
leagues as bis guests. The observatory la not, like that 
on Monte Boso, connected with the WOiW by telsphoite, 
tmt optical ai^als are exchanged vtltb Obamonlx. 

la preparatian for the oomiis« «i?a aaapoa h CaB- 
toeaia, MB miim of Are line bate bam bidlt 
BMrra nattonffl forest 




%.«utMilt''m.lM<h 

I, jlljMa^ «t inrtUcttn^ an •CHpee 1« for most 
^ 1i of |i OtUruMlv. aod, lit lt«, ultimate re- 
t ao ramato) l>ttt fliero are some rough 
8 winieb are eaer to undentaiid, and which were 


andeuttfaiei. if 
a careful record 
be kept of 
eellpBOB ob- 
eerved all over 
the, aartlv It 
wtil be found 
that while tbejr 
follow each 
other In a eeem- 

ingtjr erratic 
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of partial ecllpMOS vMble at the aoutti pole, and will 
be followed bp a eerlea of partial ecltiMee visible at 
the north pole and extending the series over a thou- 
sand pears. The earth’s revolution tietng contained In 
the Saros with nearly one third remainder cauMes suc- 
cessive shadow paths of eclipses in « series to he spaced 
one third around the earth and the paths of any three 


Umea a month, 
and sometimes 
8ve or six 
months apart, 
the programme 
is very nearly 
repeated at 
intervals of Ih 
years, 10 or 11 
days, 8 hours. 
The variation of 
an even day la 
because some' 
times four leap 
years and some- 
times five leap 
years fall wlth- 
perlod. 



Map ohowing series of forty-four total eclipses, beginning July I2th, 1211, in the South / 
3rd, 1986, in the North Atlantic. 


The actual length Is always very nearly 6,15H5V(i days. 
This lierlod is known as the Haros and was discovered 
by the ancient Babylonians. Kcllpses deiiend cbietly on 
three celestial revolutions; a, the revolution of the 
earth around the sun; 6, the rev<ilntlon of the moon 
around the earth ; c, the revolution of the line of nodes. 
The plane of the moon’s orbit Is inclined five degrees 
to the plane of the earth's orbit and the line of Inter- 
section of the two planes Is the line of nodes. In the 
Saros period there are 241 revolutions of the moon 
with respect to the stars, or exactly 223 revolutions 
with respect to the sun. There Is also one revolution 
of the line of nodes with respect to the stars, or 19 
revolutions with respect to the sun In the Haros ftcrlod. 
The revolution of the line of nodes dts the iHTlod with 
an error of one half of a degree, but the shadow will 
strike the earth when the moon Is wllhln eleven de- 
grees either way from (he node at conjunction, so that 


will fall within the spun of 
The years contalueil In the Haros 


forty-four 

twenty-two degrees, 
also being close 
to a whole num- 
ber, It follows 
that this period 
brings the earth, 

RUU, and moon 

Ifuck to very 
nearly tlie same 
position. 8o, start- 
ing with any 
eclipse and count- 
ing backward or 
forward or both 
by this Interval a 
long series can be 
listed. The one 
which is to occur 
on the 21at of 
next August Is 
the fortletb of 
such a series of 
forty-four totaj 
ecllpsesofljie 
sun, the first ot 
which cast Its 
shadow on the 
Hunth Atlantic 
the lath of July, 

1211, and the last 
of which will cast 
its shadow on toe 
North Atlantic 
the Srd of Octo- 
ber, im The 
slmdow paths of 

the series are shown on the accompanying maits. 
th^ wprs plotted frofa calculatlona given in a monu- 

work by Theodore’ Hitter v. Oppolzer, and af- 
ftwd dp onMlent examide of bow the rhythm of Nature 
Oeueshled la aiathemaitloal oaiculaUoue may be graptat- 
e|^,;ydasalsd. 

sartiBb of total doUpgsa was prsoeded by a series 


consecutive eclipses in the series make a spherical 
trlunglo on the earth’s surface 

The want of slmlterlty Itetweeii the patterns formed 
by the eclipse paths of this series In the northern and 
s<?athern hemispheres miuln-s e.xiilan«tl«u It Is ono 
of the cardinal principles of scleisv that like causes 
should produce like effects and the cycles which regu- 
late eclipses have remained tiucbnnged. The cycle of 
the year does not lit the Htiros by eleven days, so that 
sueeeaslve eclipses in the series are progressively Inter 
In the season The seventeen eclipses from the 4th of 
August, 1247, to the 24th of December, 1535. If the 
shadow could iKuietrato toe earth and reach the earth’s 
axis, would Is* found to cnsis the axis progressively 
farther north. As this spectrs covers the spring months 
of the southern hemisphere when that end of the earth 
Is turning toward the sun, the (wo motions offset each 
other so that each eclipse Is caused to cn>ss south lull- 
tude 86. 

The ei'llpses of this series which fall on the northern 
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are noted according to the Gregorian calendar, and this 
causes uu apparent extra stuicliig of ten dajs at (ho 
point of change. 

The series Is iiotahle for the iiuinl>ei which nlTordi-d 
an opisrrtunlty for scientific ohservatlous The eclipse 
of 1842 had u path of tobillt) fnmi rcriilgnati, l''ri(ne(‘, 
through Milan and Vienim, over Itusslu iin<l central 
Asia to the I’u- 
cliu- Ocean. The 
cclips*- was of 
over four min- 
utes’ duration 
at eucli i»)liit 
and detailed 
physical ohser- 

mnde. The path 
of totality In 
1S7H was from 
Wyoming to 
Texas and in- 
cluded many 
stations at high 
sltlltides. There 
were unusual 
o p p or 1 iiulUes 
for photograph- 
ing the corona 
u t t' h e r r y 
Creek, near 
Denver, and at 
Fort Worth. 
The eclipse path 
In IWHt reached 
fiom Norway to 
.luiwn. 'riie re- 
versing layer of 
the sun was 

photographed h.v Shnclili>ton In Novu.va Zeml.va, and 
liUHsloiis obtained photogruiiljK In .siUoln and laijilund 
The shadow of the eclipse on the 21st of August, 
1914, will begin at sunrise north of North America, 
lead across the n<»rthprii end of Greenland, Norway. 
Huudsvul, Hw'cdeii, Itiga and Kief, KussUi, the Ulaek 
Sett, Treblsond, Turkey In Asia, and Into I’ersla. The 
I tilled States east of and Including the Great liiikes 
and north of Washington Is within the limits at sunrise 
In the chart hero presented the paths were plotted 
by drawing arcs of circles through three calculated 
jiolnts Owing to the unavoidable distortions of a flat 
map the paths are. In some cases, In error liotweeu toe 
calculated points Fur the iH'st Hvallnble Information 
consult the large maps in the Nautical .\linaiiac. 

Recent Progress in Solar Research 

By Walter M. Mitchell, Ph.D. 

A mong the discoveries made during recent inves- 
tigations of the sun, the most IntoresUng is un- 
doubtislly the dls- 
c 0 V e r y of the 
sun's magnetism. 
The first evidence 
of the existence 
of magnetic ac- 
tion on the sun 
vvos obtained 
through the brll- 
Ihiiil discovery by 
I’rof George fij. 
Mole of the 
Mount Wilson 
Solar thvservtt- 
lorj. rlmi certain 
phenomena In the 
siH-ctrum of Hun- 
siiots which bad 
iH-en observed by 
the vvritei while 



r i n 




w (‘I'e due to the 
offeetK of mag- 
netic action In 
t li e s II n - spots 
t h e m selves. 
Within the last 


ome 


the 


methwla used in solar research. 


hemisphere occur during the summer months when the 
declination of the sun is nearly stationary and does not 
offset toe northWHta movemont of toe successive 
shadow paths. 

The ecUpass of toe iflto of January, 167‘2, and Itefure 
are noted accordlnk to the Julian calendar, and the 
eclipses of the 4to of February. 1580, and subsequently, 


onl.v is tlieiv Icsral 
111 u g netlc action 
ill the wuii-spots, 


that 




H puib- 


ahly a gigantic spherical magnet, and similar to the 
earth, the iwles of Its magnetism agreeing approxi- 
mately with the ixties of its rotation In addition, from 
the Investigations through which this dlwovery was 
made, the intensity of the sun's magnetic strength has 
lieeii fountl to 1k> hIkiuI eighty times that of the earth, 
and the Mud of magnetism, or polarity, as U is tectud- 





<Ml)y (m Hlnlliir to that at tbe «iu^ L e., tbe 

mnb mHituetic pole lien luwr tb« north polo of rotadoii. 

It will be of lutereet to deecrllM briefly bow theee 
rtlHcoverlee were nuide. Neerly twonly years ago, l*rof. 
itoemau of the rnlventlty of Amstordam maite the dto> 
c’overy that If the llKht emitted by a source placed In 
a powerful roaKiictlc Held, for example an electric spark 
lietweoii the lailes of a larae eloctromaKuet, was exam- 
ined with a iK)Uerful st»ectroiic«|ie, the Hues In the spec- 
tnim of the element were seen to undergo a remarkable 
change. Formerly sliiKle, they now became double, 
triple, or even (juadruple From (he name of the dis- 
coverer this pbenomenon became known as the “Zee- 
man eff(>cl ” Hy cxamtntUK carefully the components 
of the multiple lines with suitable optical apimratna, it 
became evident Unit tbls inultlpllrtttlon could always 
lie recoaulstHl as Hueb, and bencH“, w«iuld afford a con- 
clusive test for Hie evidence of mn«uotle U<*tloii. 

Atmospheric Disturbances Observed. 
OhMTMilloiiN of (he sun altli iin Instrument called 
"siwctrohenoKrapb” had alven tiiii|ni>Mtlouoble evidences 
of whlrlriisil or vortex action on the sun's surfaee In 
(be vicinity of hiiii-hiioIm Tlitxiretlcal consideriitlons 
shiiwed tbnl the rapid rotation of the Intensely heated 
particles of the sun's atraospbere would tend to jten- 
erale a muKuetle fluid at the center of the vortex. The 
writer had detw'twl the presence of doubled and tripled 
lines In the speetnnn of sun-spots at the I'rlucetou Ob- 
servatorj , hence, the v’ery InterestluK question arose, 
mlaht It not be possible that these doubled and tripled 
Hues were really Zeeman effects. ludlcutliiK the pres- 
ence of a maanctlc field In the sun-Hjiot't Through the 
brilliant Investigations of I'rof. llalc this was found to 
Is^ tbo Case 

The Instruments Used. 

The nppaiatus with wlileli this remarkable discovery 
WHS made wiis the now famous ‘'tower telescope" As 
the (Hiuittorbil telescoiK', which Is ordlnnrlly used for 
Hstrommilcul observntlnus, bad been found smiiewhat 
nusatlsfHCtory for solar Investigations. It was necessary 
to devise some other form of apparatus which would 
lie free from the objectionable features of the older 
style As an ex|ierlnu>nt, a preliminary tower lelescoric 
WHS eonstrueted, It being (be liitentbiti of the Mount 
Wilson observers to construct a larger and more com- 
plete luMtiument should the exiierlinent prove satisfac- 
tory The tower telescope consists of a tower of light 
metal framework, at the top of which is placevl the 
principal lens or object glass ]<y a suitable arrange- 
ment of mirrors, driven by eUs-kwork so ns to counter- 
act the effwt of the earth's motion, u beam of sunlight 
Is directed vertically downward through the object 
glass. Immediately under the tower, In a pit, is idaced 
a large and tsiwortnl siK.*ctroseoiie The chief udvun- 
tages to be gnlnevl by this novel construction were the 
avoldaijoe of the effects of Htmospberle dlsturlmnces, 
which were found to lie greateat near the surfaev’ of the 
ground, and stablllly and surrmiiidliigs of constant 
tempeiature for the spectroseotie The experimental 
tower proved the feasibility of ibis form of telescope, 
consispientl.v a much larger tower was designed and 
tsiustructed This low'cr was made Ido feel high, the 
lens, of 15t) feet focal Icuglli, giving an Image of the 
sun's disk iiearl.v 17 Inches lu diameter The sia>ctro- 
scope, 75 feet In length, vvas placed In a pit W) feet 
deep. M'lrli this gigantic Instrument It Is (losslble to 
photograph the solar spectrum on tlm vcr> large scale 
nm'ssury for the accurate meaMiremeuts ro<iulr<sl. 

The Sun a Gigantic Magnet. 

As we have seen, tlie existence of magnetic force In 
snii-spots Is Indicated b.v the doubled and (r(|iled lines 
in Niui-spot sjiectra Now, if ibe sun us a whole were 
a magnet, with Its poles near the |Mi|es of rotation, the 
strength of the sun's maguelle Held would be greatest 
near Hie poles, deiM easing as we approach the solar 
eiiuiitor. Therefore, Ibe lines to Ibe spectrum of the 
light from regions near the sun's poles should show the 
gii'atesl cfl'wt, and that troin the sun's cipuitor the 
least effect 'J'o examine the light from any particular 
region of the sun's surface Is a eom)iaraHvel.v simple 
proeemllng. All Hml Is necessaiv Is to arrange Hie ap- 
paratus HO that the particular region of the sun's Image 
In (luestlon falls on the slit of the siiectroseoiie, and 
the reijulred siiecrtnim will be at once obtained The 
strength of the sun's genet al magnetic Held is not suf- 
fleleut to produce nu actual dmibllug or tripling of the 
HiMS^ral lines, but Instead Hie Hues appear widened or 
broadeiK>d. Caiefiil ineusuremeuf of the amoniit of this 
widening at different isdiits on Hie sun’s disk gave re- 
Kults which agreed so closely with theoretical recpilre- 
ineiits that the corri»ctiiesH of the 1ivik>Hu>s1s was very 
strongly Indicated, namely, that the sun Is a gigantic 
magnet. The determination of the strength of the sun’s 
magnetic field, however, Is a mutter of considerably 
greater dlfllculty owing to the extreme mlnuteneas of the 
(juautHles to lie measured, hut the results obtained In- 
dicate that the strength of the field at the iioles la of 
the order of fifty gatmaea, that is, about eighty times 
the tntensKir of the earth’s field. It may be remarked 


m the stwnith of ^ nto»iiettc heW to the 
Is oeeestoiMUy gftygrmt es one hondred ttoiee the- 
Bfarangtb of the ^n’s general field. 

Tto Nature of Sunsipoto. 

The ann-Bpote themselvaa hare bean an ever frttltM 
cause for specuiatloQB regarding their nature Bliiee their 
discovery by (Jallteo In 1610. Many tbeorlea have been 
advanced, only to be rejected on the advancement of 
our knowledge of the actual physical conditions existing 
on the »un. But the recently constructed Instruments 
of the Mount Wilson Ijlolar Observatory have rendered 
liossible the detection and . measurement of the small 
movements of the gases In the sun’s atmosphere, so 
that now we are on a much surer footing regarding 
our knowledge of their behavior at the sun’s surfaee. 
For many years It has ls«en known that the motion of 
a source of light wiaild cause dlsplai-ements of the 
llnee In Its siiectruui — the so-called IXiiipler effe<>t — and 
that fr<im the nmgnitnde of these dtsplacemouts it Is 
liossible to ascertain the vehsdty of the source of light 
as well as the direction of Its mothin. It la by means of 
this Doppler effect that we have ls>en able to study the 
motions of the vapors and gases comprising the sun- 
sjMit and Its vicinity, and from the results so obtained 
a tentative bj-iiotheslH of the nature of sun-spots has 
been proposed which bids fair to liecome adopted. Ac- 
cording to this hypothesis, the sun-spot is a vortex re- 
sembling our terrestrial tornado or hurricane. On the 
Him, the vortex Is probably deep seated, the spot which 
we sec iKilug merely the disturbance produced In the 
photuaphere by the vortex far beneath It. The circula- 
Hoti, as In the tornado. Is spirally upward and then 
outward along the surface of the photosphere. 'The dis- 
placements of the Hues In the simt sisvctrom show that 
lu the so-called reversing layer of the euu'a atmosphere 
the phciKimeiia represent an actual flow of the gases 
out of the Kjsit nluiig the photosphere. Ixiw pressure 
lu the center of the vortex causvis exiaiitHloii with wwi- 
sisiuciit iMMitliig, and a dark cloud results, forming the 
umbra of the sisit which Is so cviusplcuous to the eye 
As a Nts'otidary effect, the gases of the hlidier regions 
of the sun's atmosphere, 1. e., the chromosphere, are 
sucked down Into Uie sisit. 

Sun-spots Periodic Phenomena. 
Uiifortvumtely during the last few years there have 
been few opitortunities lu which to study the motions 
of the spot vaiKirs. As Is well known, sun-spots are a 
[H-rhslle phenomenon, the maximum number lietug vlsl- 
lile nlaiut every ll.l years. Just at present we are at 
the mlulmuui perlMl, and a very well marked minimum 
It Is, For during the last bundretl years there lias been 
iiu year in whh-h there have been fewer Huu4pots than 
the ymr IDlfl; tbeye being 320 days on which no sivots 
were visible. 

Heat from the Sun. 

The amount of heat vvbleb the earth receives from 
the sun la always an hiterestlng topic for discussion — 
particularly at this time of year. While we are still 
lumble to prwlli-t the apiiroacb of a “hot wave’’ from 
any pheiioiiieiui of the sun, we have found that the 
auiount of heat r<*celved by the earth la not the con- 
stant quantity Umt It has been hitherto supposed to 
be. Tecliiiii'ally siieaklng, the sox-alled "solar constant’’ 

Is now known to be variable. Tlie heat received at a 
given plaiv on the surface of the earth deiieuds upon 
various conditions, such as the altitude of the sun 
above the burlxon, the time of year (the sun’s distance 
deiH'nds nisiu this), and last, but not least, the con- 
ditions of the earth's atmosphere. In order to avoid 
eouslderlng these quantities, the unit known as the 
solar eoiistnnt lias been Introduced. The solar constout 
Is the nuuilier of heat units which will be received by 
a square meter of the earth’s surface in a unit of time 
If exiKwed to the {lertiendlealar rays of the sun and 
unprotected by tlie earth's atmosphere. From the re- 
sults of recent measurements at the Hmlthsoniaii Astro- 
physical Dbaervatory the value of the solar constant 
has been found to Is* 10.3 calories per minute (the 
calorie being the quantity of beat necessary to raise 
the temperature of a kilogramme of water 1 deg. Cent,). 
Converted into more familiar units 10.3 calories are 
equivalent to about 1.8 borae-|iower, of which more 
than one third Is lost to us througli absorption In oar 
atmosphere. 

The deterniluatlou of the value of the solar coiistaut 
is greatly embarrassed by the uncertaluty of our knoffl- 
cilge of the niuiHUit of beat lost in transmission through 
our Btmostitiere. Sluco we are obviously uuable to get 
outside of the almiaiphere lu order to make measure- 
ments, the effect of Its absorption must always be, to 
a I'crtaiii extent at least, uncertain. Our present knowl- 
(slgp Is derived by oxtrapolatlvni from results of obser- 
vations made simultaneously at as widely iHffmut 
altitudes as passible. In this country, observatloiMi 
have been made at Washington, D. O. ; on Mount Wll- 
Hiiii, Cal. (6,880 feet) ; and on the summit of MpiUit 
Whitney, Oal. (14,002 feet). During several yegn’ 
observations at Mount Wilson, variability, with a ranjto 
of about 10 per oeut, was susgmetod to the 
staut. The fluctaatloos aeened lo ooemr trmpiimr. 
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Mpaa longer. To c 

pssiPBd uacessary to 
temored f«w Mount Wilson UtoJ 1^ 
not be egpeewd to alter the 
on toe tome day. Such a statton ^ 

Bassonr, Algeria, during the 
mi and 1813. Simultaneous ctosertottto^t w 
widely different stations showed that igtoto toPI 
for the solar constant were obtained a* BtoWto «W® 
laiues were also obtained at Mount Witeoft 
versa. Thus the fluctuations which haW bm 
appear to be truly existing In the solar radhi^ d»*» 

side of the earth’s atmosphere. 

Do Sun-spots Influence Wehtljer? _ 

Just what Influence upon weather conditions WW oe 
fmind to result from the fluctuations to toe sOlar con- 
stant is difficult to say. At first glance It WOUia s«*m 
that there must lie some effect, but so flir obseryS- 
tlous have shown no signs of it. The condlUwk -Which 
determine the ehangee hi 'the weather St any given 
time OP place are so iiumerous and so vsrled toftt It la 
doubtful If a short iierlod variation to the sntor con- 
Mtaut would produce au effei-t which could be directly 
traced to Its cause. Ilowevcr, one very cmrlous result 
has been found In relation to the periodicity of sun- 
spots, namely, that at times of sun-spot maximum the 
solar constant has a relatively higher value than at 
minimum. Tim curious part is, that observations 
seem to show that the earth's temperature Is slightly 
wioler at the spot maximum, notwithstanding the fact 
that If the above result be true, the solar radiation la 
at this iiarticiilar time more Inti'iise. Up to the pres- 
ent this apparent contradict Inn has not been satisfac- 
torily explahied. 

AVhrtt the future will bring forth 111 solar research 
Is difficult to pw-dlrt. Tbo new spilt i-ycle which Is Just 
iK-glunlng will cerUilnly yield new matorlal from which 
our kuowletlge of siiu-sisit conditions will be inccessofl. 
Much luformatloii Is ni-eded with whldi to test the 
newer theories of the constitution of the suu; the 
classical theories have been challengeil by recent In- 
vestigators, for the new data which has been obtained 
make the premises on which the older theories are 
bused somewhat uncertain. The accuracy of the ac<.eiit- 
ed value of the solar constant Is also open to some 
douiit, as Is sluiwii by the discovery of an iiususiMS-tcd 
variation in Its value. To overcome the nucertulnties 
of low altitude observatloua, It Is planned to eijulp 
balloons with automatic registering apparatus. In this 
way It Is hoiied to obtain otiservntlons at altitudes as 
great as 100,000 feet, which, If successful, may be 
expected to remove any uiK’ertalutles now existing. 

Forty Tons at a Singrle Scoop 

I T is possible to Indulge In surierlatlies when describ- 
ing the Fanuma Canal, without much fi-ur of run- 
ning Into exfiggi'ratlons. As a matter of fart, It was 
the magnitude rather than the tutricate or untried 
nature of the work at raiiamu that rendered it famous 
tlie world over. Not alono was the work stupendous lu 
Itself, but it called for the provision of some of the 
largest excavating machinery in existence, and the 
quantities of material handUsl by these appliances have 
provided many a record for excavation, transportation 
and the emplacement of musses of ixmcretc. Two of 
the most notable machines, lu respect of their capacity, 
were ordered by Col. Goethals, near the close of the 
work, for the particular purisise of tackling the enor- 
mous slides which hove delayed the opening of the 
canal for several mouths. We rpfer to the two large 
dipper dredges, the “Q^boa” and “Paralso," which 
were built by the Bucyrus Company, and are now at 
work cleaning up what remains of the great Cucuracha 
slide preparatory to the formal igiening of the canal 
In 1M6. 

The two dredges, which were described In our Issue 
of May 0th, 1014, are of the dipper type. Bach dredge 
displaces aliout J,6(K> tons, and each ts provided with 
two slsea of bucket, one of ten and the other of fifteen 
cubic yards capacity. For the jiivvamt the dredges are 
using their 10-yard buckets, because of the heavy char- 
acter of the work and the large sine of broken rock to 
the slide. The power of the dredges la well lltostratod 
by the else of the rocks which they have been Uftliig, 
several of these havlug run from twenty to forty tons 
to weight. The greatest plwe of lifting yet acoom- 
lillshcd is illustrated on the front cover of this ise we. 
whlgh roprt«ents one of the dredges with a. rot* ot 
forty tons weight carried upon Its ten-ton dipper. It 
was found Imisisslble to-piaw those bouldeto on a setwg, 
for the reason that In spilling them on, to«y WemM 
have gone right through the Iwttow. TberM^, toew ‘ 
were drlHed and mud-capiietl while resting oh 
diieier, and to this way they were broken sofsewiMIt, «0 
that toe dredge was able to pick tben up Jn smaller 
plecM which could be handled o 
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or tho Btamrmo kumcjM : 
diMVM^ lifAHiltitlttble oblpM. Why not 
,,lili^ JWTO MM « iKni<«U)kable motorboat. 

'Wltjr not 0 ojbtp^ 

W«. ri«{>l7 kite Mouit apoMi tn the bout with 
cjrlitKtera, Ond the trick was done. One 
Klrdtilit cylludeni giving about 600 
IMnii^ jhaoraacy were oMlly atowed under deckx and 
0 ^ vildant piacee, and tt half the bottom waa torn 
bO' boot would float 

alt tbe vacant epaoe la a liner were filled In a 
ehaflu tDahner, and. IZ neoeaaarj, eome apace uaually 
aUolted to cargo, paetiengeva, etc., utUiaed, the lUier 
Mi alnk If IwlZ a aide waa tom open, or If 
abe waa out IwlZ to two. 

Of oourae, aome of tha ooiaU alr-tlght cyllndera would 
he cnahed to a coUlalaa or other accident, but an ox- 
««iw of dfUndenl abiWM he etowed to provide for poe- 
ellfle loae. llila Idea laay he a golden dream or a wild 
eesbCBte otaworthy oT nottoc, but 1 believe a million 
amhU ato-Ogbt cyMndera properly atowed would aolve 
the problem. Take it for what It le worth. 

RttOalo, N, Y. J. W. Kaum. 

{The plan of our oorraopondent might be feaalble In 
email vwwela, euch aa motorboate and lUetNiate; but 
becauae of painting neraiettlee and dUHCulty of lueiieo 
tlw, It would be impracticable tu a liner.— U oitor.] 


SuiBvaUm for Mdutirliic the ^Med of Yaehte 

To the Bdltor of the Bcuifronp Amkmican ; 

tn reading the laeue of July lltb, I wea quite atruck 
with an article, or rather communication, of Mr. F. B. 
Abbot of Sharon relative to the testing of a yacht'a 
apeed with a log. While there le little doubt but that 
he la right, I would eay that there la a way which ma.y 
be available to obtain this aaine data, which 1 wonder 
has not been made use of before, or been suggested. 
I refer to the use of the position flndliig equipment 
which la Installed In all of our coast fortlHcatlons. 
While dcsaiptions of this equipment have from time 
to time appeared In your valued paper, it may be us 
well to state that to brief the method employed is to 
plot on a so-called plotting board the position of the 
target at a given Interval of time, the standard for the 
liresent being 30 seconds. This plotting is done on a 
scale ot ROO yards per Inch. A travel of am>roxlmately 
fifteen yards In an observation Interval of 30 seconds 
represents a speed of one mile per hour This Is repre- 
sedted by a distance of one twentieth of an inch. Heiuv 
a change to stieed of a half a mile should be readily 
discernible on the plot The advantages of this inetmsi 
over the use of the log would seem to be uiunj’fold. In 
tlie first place much shorter runs can be used to obtain 
ttie data desired than would be the case were a log 
employed. 

Furthermore, a record of the comitass course (smi- 
iwred with the plot will give one a very accurate line 
ou the leeway made In the ease of a saUboat With- 
out going further Into die advantages of this method 
it Seema that there can be little doubt of the pusslblli- 
tiea of It to anyone who gives It serious thought Of 
cdhrse It would lie necessary to obtain t,he co-oiieratlon 
of the War Department or the officers In command of 
couvaulent posts, but coualderlng the attitude of tsdli 
the Army and Navy Departments In the past toward 
all kinds of health sports, there should be little to be 
feared from'onioattlon to the plan. 

}f the Work shoifid perhaps prove too onerous to the 
rftgular tro<g)s statidned at a post, undoubtedly volun- 
teers eoQld be oMsalned from the cwast artillery reserves, 
Who would to ooH^ierate In this work. 

Beaton, Mass. Habold H. Bbown. 


Ilib fotrodneltoik M Vaceliwlioii into the 
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Tu, thh SBdttor of the flcMNdiato AMkhiOAN : 

pntfhtly mad in a meflicat work, to reference to 
va^h^tten for «haU<iMa, aa toitowa : 
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tWa hhlWtaiy to tiWi W Ptot Benjaiain Waterhouse, 
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SC^mCAMElSCAN 

OaolB a Itttto Ctott eamUy history, tlie subject being my 
paternal grah^reut • 

"WnUam Yates waa born at Sapperton, near Burton- 
on-Trant, Bnglaud, November IStb, 1767. He Inherited 
his father's eatetes and titles, and was a cousin of Sir 
John Howard, the phllauthr^tst, and Hir Rolicrt Peel. 
He took up the study and practice of medlidiie as a 
pastime, atteudliig tbs poor and needy free of I'harge. 

"Dr. Yates Itecame distinguished as a phllanthrotilst. 
He studied with Dr. Jenner, the discoverer of vaccina- 
tion, and became one of Jenner*s most enthusiastic snii- 
porters. Becoming deeply Interested In the new republic 
(the United States), and Its principles, he abdlcaUsl 
hla titles to a younger brother and came to Philadel- 
phia, Pa., In 1702, bringing with him some of Dr. Jen- 
ner’s virus. He then made public the discovery In 
Philadelphia, and practised vaeclimtlon there and else- 
where for many years. Having made the aequiilntauce 
of Judge Cooper of Otsego County, N. Y , Dr. Yates 
purchased a large tract of land in the same county, 
where he resided until his death, Mar<-li 7tli. 1337 " 

It may be worth noting that the method Orst iisetl 
by Dr. Yates in vaccinating was (<i apply It to the 
hands and tietween the fingers In Imitation of the 
natural way ‘•cow-pox" was acquired by the milkmaids 
in England. 

If there Is record of vaccination prior to the ulmve 
date I should he glad tu tie advised. N. S. Yatks. 
Houeoye Palls, N. Y. 


The “America’fi” Trip Postponed 
The Teat With Three Motors 
By Our Staff Correapondent at Hammondaport 

P llllHUANT to the programme aniiouncisl lu last 
week's Wcibntikk' Ambrk an, Mr. Curtiss Insi ailed 
lu the alrboat ••America” a third 00 horse-isiwer motor 
and d direct-connected b-hsit tlariida proiwller which 
protruded before the leading edge of the top plane, 
while the engine rested on n trestle work suptsirted by 
the main span*. Along each side of the Imw, finsh 
with the chines, he attached an early t.vi)e of efflcleni, 
bllgc-keel-llke, uubuoyant planing fin, IK inches wide 
at Its rear end, and curved to o point at Its front, 
where It terminated with an upward liend, near the 
I»row. Theae fins, as tlie vessel acquired headway, were 
to exert a dynamic lift and enable the boat readily to 
mount the water surface aud plane efficiently before 
rising Into the air The third motor was cranked from 
the aviator’s seat by pulling n cable leading to a 
ratchet crank on the r»*nr end of the engine shaft 
These changes occupied the workmen from Saturday 
evening, July IKth. to the following WtHlnesday night. 

Next morning Mr. Curtiss, as pilot, launched forth 
with five additional men and sufllcleiil supplies and 
liallast to make a total loud of i.Wlo isaimls T'ndcr 
the full thrust of her Uarudn and two Olmsleud pro 
liellers the great craft came quickly to the surfuco. 
planed handsomely . and rose Into the air with great 
ease. She was attended by several motorboats liearlng 
pxiiert witnesses, and by the Curtiss '‘scooter" I'arrylng 
three naval officers, and skimming over the surface at 
•hi miles an hour. A large throng of cltlscns and tour- 
ists witnessed the event from the shore Going from 
shore, Mr. Curtiss quickly distanced all the water craft 
Returning with throttled engines, lie playi-d the •'Ame- 
rica" tn Uimdred-yard bounds along the surface, fol- 
lowed at even pace by the strenuous sositer and the 
three naval officers, tbelr hair streaming and shirt 
sleeves fluttering. It was a novel sight, this saucy sea 
dog straining at terrific iwce. as If to devour the great 
red-wluged whale, frolicking along without effort a 
yard or two above the water On a Bnbse«iuent trial 
the scene was enlivened by boatloads of spc'ctators, 
camera men, and a moviug-plcture operator standing 
erect In a swaying uaphtlm launch and turning tits 
crank with sublime energy and gravest attention to 
Inislnosa. 

In the early evening Mr. Curtiss made n triumphant 
flight which seemed to justify his liest exi»ectatIons of 
the third motor. Taking with him three iwsseiigi'rs 
and enough supplies aud ballast to aggregate over 0,100 
pounds, he flow the “America” with as much ease and 
security aa he had ever done with the lightest burden. 
The useful load was 2,600 pounds, all that sei'med nec- 
essary for a nou-stop flight to tho Asores, even with 
three motocth|tUinlng. 

Next eveulw a run was made to find the rate of fuel 
Cuusumptiiin. Porte and Hnllett flew light to Pen Van 
and return, thus doubling the length of laike Keuka. and 
covering forty-ftiur miles. The third motor was Inactive, 
but turned slowly under the wind-mill torque of Its idle 
propeller, The fuel consumption averaged about a 
pound and a half pet mile, or was ao retiorted. At full 
load the tote would be rather more. Thus over 1,800 
pounds, say a ton, of gasoline would be required for a 
fair run to (he Asores. This token from 2,600 pounds 
useful load leaves 000 poimde for pilots, provisions, oil, 
and a little uMUegto of fetfl. Ad ohiy one pound of fuel 
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per mile had been allowed In previous estlinnfeM. this 
run was disconcerting. I'urther tests were UMiulred to 
Improvo the efficiency of (he projiulsive wNstem and of 
the craft us a whole. It \mis also riH'alled that during 
the past mouth somo slight ueetdeiits had hapiK'ijed 
which, should they <svur at sea, might termliiale pre- 
maturely the trunsttllHutle voyage. 

Next morning, July 25th, Mr Curtiss recDiameiided 
to Mr. Will Gash. Rodman Wauamnker's representative 
at the trials, a poslismemeiit of the is-ean Might rill 
CK'tols'r August was too near; Septeuiher ton storuii 
Is‘Ms tlniii u week reinainetl to iM*rfeet the '‘Aimoieu" 
and ship her to New York, for the boat of .iugusi Ni, 
so that sill) could sail from Newfoundland b.i the full 
moon. Ill HO brief a lime, many Improvements would 
have to bo left untried, somo blemishes left uiiremoMHl 
whleh might Jiaipardlzo the Huee»>HN of the \oyuge .Mr 
Gash, after ronsultliig l.leut Porte, ugrisMl, mi Isdiulf 
of Mr Waiiiiiuaker, to Mr Curllss's proposal After 
till, Mr. Waiiaiiinker's chief ohjeetive was not so much 
flying the Atlantle as is'rfeelliig a craft capable of 
flying It wllh security mid precision 

The ■■Anierleu" was now leliinied to the factory to 
lie remodeled In aecordiiiiee wllli the iiiotilh's ox|)erl- 
eiiee Her bottom Would be leiiglhenisl and more grod- 
milly rounded upward toward the prow, It would also 
be widened to give I bo offis'l of I he \er\ efliclent plan- 
ing flris. The stei> would he more nearly flat, the 
fore part of the hotloiii would lieeoine more deeply Cou- 
caie tow'iird the prow' The vllinition of the motors 
would ta‘ corrected Various iiiltior liiiproveineiils 
would be made, and the alrboat would be ready for a 
new trial In about two weeks In the meaiilliiie Meut. 
Porte and llie other newsiMiper coi respondenis would 
discontinue tlii-lr diilU stories, retli’i' from lliininiouds- 
port, and allow Mr ( urtNs to pursue Hie men tenor of 
his way 

111 order to overcome Hie dlthenlh the aeioplane 
"Amerlen" Is encountering of earr.ving siiMleienr gaso 
Hue for the long flight of 1.20(> miles from SI Jolins to 
the Assores, the .\ero I'luh of America proposes to locate 
u siqiply issit on the Flemish Cap shoal, 120 miles 
Houtbeaslerly from St Johns, thus dividing the first 
long lull into two of moderate length. As the llrst is>r- 
tlon of the flight would be made nt iilglit, It Is lielleviMl 
that a flare on Hie supply barge would enable It to bo 
easily found. 

Horak^e C. Hovey 

I N noting the decease of Dr Horace C. Ilovpy on July 
27th, 1014, at his home In Nowburyiiort, Mass, In 
Ills eighty -sei’ond year, we lost n valued coiitrlhutur 
to the SciKNTiKie Amkiiicas. Ho was a western man 
by birth Ills father, Kdmund Otis Hovey, residing at 
('ravvfordsvtile. Iiid , was founder, trusUs-, and treus- 
liter of M’libasU College there, and isvuiilwl the Chair 
of geology and ehemlstiy. 

Di Hovey was grnduiitisl from Wabash College In 
1S5.5, and later at Dane Theologleii I In 1K57. In 1K58 
he was ordaiiusl for the mluistry, mid became laistor 
of Coiigregntloiiul and Presbyterian ehnrrhes In tho 
eastern and western H<>ctlonH of Hie country, flimlly 
hsMilIng In New England, the latter part of his life. 
His Interest In geology never abated He was particu- 
larly at boiiie on the sultjisU of cavern geology and the 
origin of caves, eHis>elaIly the great Mammoth cave In 
Kentucky , also the Duray cave, lu Virginia, In 11112 
there was publlshevl an authentic “Maiiuul of tho Mam- 
moth Caves of Kentucky," ctllted by l.>r Hovey and 
R. Ellsworth Call, M D., Ph.D , lllustrulisl by maps 
and engravings, written in a pupiilur, Interesting style, 
and is a fitting memento of Dr Ilovey’s abilities tn this 
direelloii Ho was an luteresllng and entertaining lec- 
turer and a fluent writer He leaves a son, Dr. 
Ediniind Dlls Hovey of New York, geologist and curator 
ill Hie New York Museum of Natural History. 

Dr Hovey was a member of Hie .Vnierietin Aasixila- 
tlon for the Advancement of Science, the Geological 
Society of America, the International Geological Con- 
gress. and Six-lety of Siadlology. 


The Cmrent Supplement 

riiHE opening article of tlie current Supplement No. 

1 ‘2014 Is intended to present to the geuenil enghiei'r 
on Idea of what tho Diesel engine Is and to show Us 
posslhllltles.— -Tho proposed UiiprovemeiK of Hie Nor- 
folk Navy Yard Is deserlhed and Illustrated — Prof. 
Henry (1. Gale writes most Interestingly on the ejtiterl- 
meiital deterininatlon of the eurth's elastle pr<iiK?rHes 
— One of the most Imimrtant contrltmtlous to the litera- 
ture of the aeroplane is a paper whleh Mr Frtslerlek 
’Wltllam Ijaiichesler recently read liefore the InsHiule 
of Civil Rngliieers In I,.otidou. It Is eiitltleil "The Fly- 
ing Machine from an Biigltieerliig SimidtKdnt." and the 
first lustallmeiit of It Is pnbltshiHl In Hie current Sup- 
runMEWT— A good account Is putillshed of the laisseii 
Peak eruptions with photographs —Mr J Wnllls- 
Tayler'a paper on the preservation of wood la con- 
eluflsiL 




MMiuring perpendicular height of the meat. 


Meaaurlng the hoiat of the matnaalL 


uioaHurlng of racing .vnehta for inmMiMOH of 
1 claaalflcatton mid tliuo allowance iireaeiita many 
lailnta of iirteroat. The aubj«>ct not only 1ms wide (teu- 
«ral Interest, but is of Imjiortance at the jiresont time 
Id view of the cuniljig races for the “America’s" Cuii, In 
which the deesl of gift and the supplemental asri'cment 
under which these racw are salle<l provide that the 
racing rules of the New York Yacht Club, with modltl- 
catlous duly agreeil inion, shiaild apply Thes(> racing 
rules, which are fundamental In American yachting, and 
which, as regards ineasurcuicut and rating. It may be 
said, vary somewhat from those In force In (5 rent 
Britain and elsewhere In Euro|a>, provide that a yacht 
should be rated for clusslflcatlou and time allowance 
according to a mathematical formula Into which certain 
quantities derived from actual measurement outer.’ As 
thus delliied the measurement or rating of a yacht Is 
18 per cent of the iirmluct of the waterline length mul- 
tiplletl by the square root of the sail area, divided by 
the cube root of the displacement, or expressed as a 
formula : 


Measurement « 0.18 


L^/S j4 

V/r* 


This Is the measurement and rating for clnssltlcatlon 
and time hIIowhiicc, but the rules also provide that a 
juvvl shall be rated at IW ipcr cent and a schooner at 
IKi per cent of their measurements as determlued from 
the above formula. The reason that the factor IS per 
cent is used. Is to reduce the uuiuerlcal value obtained 
from the formula to a figure apiiroxlmatlug the actual 
length of the yacht, so tluit a yacht of 50 feet rating 
might correspond lii length somewhat to that figure 
rather than to a numerical expression that otherwise 
would mean nothing 

This fnmlamentnl formula naturally is hnstsl ou the 
fact fhal the longer the boat on the waterline the larger 
and more {siwerful It will he. Obviously, as the sail 
area Is Increased, the rating which Involves both spee<l 
and power sluaild increase, but, as tbe forrafila Indi- 
cates, If will vary not dli’cctly with the Increase In 
the sail area, but ns the square root; that Is, four 
times the sail area would double the rating. On the 
othci hand, a large dlsiilacement would act to reduce 


the rating; eonsequently the eube root of the actual dls- 
plaeement is used, so that an owner is encouraged to 
build a boat with a large displacement ho as to secure 
seaworthiness. The length L, as used in the formula, 
is not. however, the actual load waterline length or 




quarter-beam, sail area, and waterline 


' It 1 


iH.rtcil tliul 


distance between tbe points farthest forward and 
fartheHt aft in the plane of flotation ; nevertheless this 
is the distance from which all calculations are made, 
Including tbe displacement, quarter-beam length, and 
draft. L Is a corrected length, which Includes the load 


waterline length plus out' half the exccas of the quar- 
ter-beam length over the percentage of load water- 
line length given by the formula: 

Percentage = UK) y'L. W.L. 

Tbe quarter-beam length is a dlmenaton measured in 
a line i>arallel with the middle fore-and-aft Vertical 
plane, at a distance from it equal to one fourth the 
waterline breadth and one tenth of its breadth above 
tbe load waterline plane. For boats oi’er 100 feet load 
waterline the i^crceutage in the fonnula above Us 00. 
Provision is made for bridging concavities or local 
Jogs or notelies at the point of measurement to prevent 
cbeating tbe measurement 

The quarter-beam provision Is Introduced to prevent 
the scow type of floatage, and, like other provisions in 
tbe racing rules, serves to imnallxe ships that might 
not ])ruve generally seaworthy, yet have a high speed 
under certain conditions. In fact, tbe whole general 
scheme of rating, classifleatlon and iwnaltles alms at 
the elimination of freak vessels. It might be said in 
passing that American design has moved away from 
fieak vessels, and what exception could l>e taken to 
tbe modern American racing yachts in regard to their 
sen worthiness must be based rather on structural feat- 
ures, as lightness of construction has been carried to 
such a iwint that tbe racing yacht has had Its weight 
reduced to a i>olut where, if not comparable to an alf- 
sblp, yet it shows a marvelous degree of lightness that 
is not in kcs'ping with jaumanence or with cruising 
strength such as might have been associated with cup 
defenders and racing yachts of an earlier date. 

In actually measuring a yacht, the official measurer, 
supplied with a steel tape carefully standardised, makes 
a series of measurements of and aboard tbe vessel. 
To obtain the actual waterline the tape Is stretcheil 
horizontally on deck from the extreme bow of the 
veseel to the extreme talfrall and the distance noted 
This, of course, requires that the tape should he 
stretched around the mast, and a correction for this 
small amount must be made before the true length Is 
found. Then from the extreme points at the bow and 
stern a plumb-line and bob la dropped, and tbe meas- 
uror, or one of bis assistants, notes tbe distance on 
a floating batten, or spar, from tbe point of the bob 
to the point of contact of tbe batten wiith the bow or 
cutwater at the waterline. The saOM 
.. (Conctudtd m pate lOS.) 








BcoOrd made on picture by nMwie of Mr. OnUnun'e inrention. 


Henry J. Gniemnn, inventor of the attachment. 


The Atttogntirfik Kodak 

T his autograpblc kodak attachment, of which we 
have beard bo much, la located on the back of the 
camera. It 1b esBentlally a mtrlnc door covering a nar- 
row alot through which It la poaalble to write upon the 
fllm. 

The autographic film la different from other flima In 
that It la made with a thin red Inatead of the ftunlUar 
think red and £lack (duplex) paper. When the email 
door in the b&A of the camera la open It la poaalble 
with a metal atylua or lead pencil, or any pointed In- 
atrumant to write on the badi of the red pei)er, thua 


of the unfamiliar Hceues or Nome of tbr uuranilUar 
faces That cannot bapiicn when the new camera In 
carried. With hla atylua the pbotoKrapher will write 
through the little door the title of the picture, or 
whatever notea he pleaaea. When he develops the 
film be will find hla words recorded at the bottom of 
each film, to UMtear In the print be wlabea or to be 
cut off once the picture la Ideutlfled. The profeaHloual 
can record on every exposure light, condltioiiH, atop, 
etc. When be cornea to develop It he can easily nee 
where be failed, and prevent a like mistake next time 
he goes out. 


How I Came to Invent the Autosrraphic 
Kodak 

By Henry J. Gaisman 

riXHE real story of the invention of the atnojtraphlc 
1 kodak dates back to the time when I first met Mr. 
George Eastman, a great many years ago. I had Just 
Invented and put on the market the auhsstrop safety 
razor. About that time I met Mr. Eastman In an In- 
formal manner, and told him about the goisl points of 
my Inventton. Mr. Eastman was so ln(eroat<‘(l that I 
sent him an auto-Htroi> safety razor, he whs so de- 


expoaed. Between the red paper and tb« 
film la a atrip of tissue paper. She tisane 
paper aervea two pnrpoaes : It aupplembnta 
the red paper In making the film cartridge 
llgbt-proot and it permlta the roeordlng 
by Il(^ of the writing tipoa the film. 

The device may be used either to record 
thetltiei {dace and date of the ploture, or to 
moke « record of the ttUM, expoeore and 
eondHiooa of expoaure^ In other worda. 
the antographte kodak la of equal value 
to tt|k,«matetir and the proteialaML The 
aiuatMtr, porbotM, ia tafdnp ptetoroa In 
VfiiMiUar teriltacj^. It mop be aeveral 
woMaii, the photograjiher wiu oee bhr' 
oemmM fiUha and printa Cnon then. In 


lighted with It that he imrcliHseHt a num- 
ber of the raxorB and ga\p them away 
to his friends. 

In return Mr. Eastman gave mo a very 
line kodak. Up to that time 1 had not 
been Interesteil In caraerns, hot the charm 
of photograiihy soon asserted Its sway. 
I tjegan to think of wajs In which the 
camera might Ive lmprove<l. It swroed fo 
me that what the Instniraent lacked was 
some meaim of recording on the film Itself 
what pictures were taken and wh**ii the 
exiMwnres were made. I am not going to 
tell you of the long jicrlod of doubt and 
anxiety which followed the conception of 
the thought of a self-recording camera. 


Foe-ilmlia of the cheek reedved by Mr. Gniaman. 


(Conctiutrd on pave 1 ( 
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A Huge Tesla Apparatus 

A Coil With a Seven-foot Spark Gap 

By Father Francois Magri, S. J. 




T he ureiit Tmla npjtftratUH of our phyaUail labora- 
tory, at tin* t'olloKe of the Immaculate OoncepUon, 
Montreal, waa dealKHWl l)y niy prwltH-eaKor, Eatlwr tleii- 
•Ireuii, and wan conatriioted by bla puplU. 

Tin- current of low fr«|nenc.v wlilcU eiierirlaea the 
I'cala coll proiter, 1 h furnlalied by a 7-kllowatt trana- 
fomii'r. entirely InimcrMcd In lueulatliiK oil In |t glaiw 
(■Hxe, which ineaHurt'M t!7 Inchea In louKth. 
and 17 InchcH In width and lielKht. Ita 
tndninry coll In connectetl to the city llBht- 
ItiK circuit of 110 Volta and (10 cyclea, from 
which It tukcN a <urrcnt of 00 awiwres. 

The voltaKc of the aec-ondnry current ox- 
ctHMla 06,000 volta, mh Ih provwl by the 
Icnclh of the Hjiark, wUh-b haa the lluiiie' 
like ujMwnraiK-e whowii In one of the pboto- 
urupha This aecondary cum'nt paaaea 
Into the primary i-oil of the Twla traua- 
fornier, which la coiinectMl with a con- 
denser of H-1 lioyden Jar*. Theae Jars 
are IIIUhI with and aurrminded by salt 
water, which takes the iilace of the cus- 
tomary metallic cohIIukh, and which Is 
covered hy a thin layer of oil to prevent 
evuiH)Latlon and Incnistatlou A rotary 
Interrupter, driven hy an electric motor. 

Is employed in order to Increase the fre- 
(pieiicy , 

I have made Important chaiofcs in the 
apiairatUH, entirely reconslructlna the pri- 
mary of the Twla, and Improvlms the In- 
Htilatlon hy mountlntt Uie wooden base 
oil Rlaas supports. 'I'he apparatus is more 
limn 7 fiH'l loiiK. A cylindrical chkc, !« 

Inches In diameter, compos(<d of It! loniti- 
tiatliial liars, 'J'J IijcIk's Ioiir, carrhis the 
primary eoll, whleh I'oilslsts of H turns 
of brass tuhliiK. separated by Intervals of 
lyft Inches. The diameter of the tube is 
%-lneh, and Its total lenirth is 74 feet 
Its ends are (•onneidisl with the condens<!r 
and the rotary Interrupter Above this 
eoll Is a hrldae, from the ends of which 
the secondary col1 is susiamdc'd Inside 
the iirlniary hy m<-nus of two elMinltc roils 
111 Inches loiiff The sis-ondary coll Is 
nearly 7 find Ioiik and more tluiii 17 Inches 
In diameter. It Is eomiaiswl of more than 
1,00(1 turns of flue, (‘iinmehsl copisT wire, 

InsuhittHl hy layers of tarred paper and 
eloth The maximum spurkliift distance is 
(1 feet S Inches usually, hut It hits ex- 
ceeded 7 feet. Ttu' spark resembles a 
flash of IlKhtliiK and, with Us devlntlons, 
attains a total lenKth of nearly 10 feet. 

It iirodueos a sound llki- a Ihitiider clap 
that startles riersoiis In the street, -KK) feet 
distant Althouah the apimratus Is not 
oonlieeted either with an unteiiim or with 
the earth, the sound of the dischargee Is 
heard very distinctly throuKh the tele- 
phonic I'ecehcr at the wireless station of 
the IVilj tiH'hnie Sehool, a mile and a half 
away, this rcrelver also tieliiK dlNeunnoeted 
from its iintenmi and the earth. 

What, then, would he the result of eon- 
nectlnp this powerful apparatus to earth 
and to our exis’rlinentnl antenna, consist- 
of three wires, each 7(K) feet UmgV The 
discharge would eerlaliily prisluce a jioteii- 
tial dllTereuce of at least five million volts, 
hut w(' lime uo apparatus with whleh this 
theoietieal dediietloii can he xerllled. 

'I’he discharge of the primary eoll alone 
prodiues a deafening noise. This coll, by 
iliduetion alone, heals to iiieaadeseeiiee ll 
oO-ioll ltun(i, liiscried in a little coll of 
tlnss' lurns at a distance of ;ti/j feet. A 
Uri-voll lami> glows hrlglillv at the same 
dlstamv. and u 12-M>lt lamp Is heated to 
whllem>ss at a dislanee of Ti’/j feid. When 
the terminals of the piliiuii.v are eomieoted 
Ity a cmirse Iron wire s ftsd Uaig. the wire 
Is uluiost Instantly heated to lneaiaIes<-eiKs- 
uml fused. iSlxte<>u 116-\olt lumiw glow 
white when they are eonias-ted in series 
It the terminals of the primary. 


A MonumenUl Bibliography of Science. 
^-After a laiwe of 12 yeera a new volume 
I In the OatalogiM of Scleo- 


tlltc rapeta, polUiehed hy the Royal Society of tion- 
don. vht., VOL XIII, begluulng tte Fourth Serleo, which 
te to embrace all aoleotiflc papem published during the 
period 1884-1900, and winds up the work. This volume 
eontalna 11A51 entries of tUlea of tmiiera by 2,001 
anthon whoae names begin with A, and 61,780 sntrtes 
of papers by 6,928 authors whose names liegtn with B ; 



» * 



In all, 68,271 tltlw. In the pr*u - ^ 

1.566 serials were examined, The Ba)lil Sgeletiy 
logne grew out of a suggestion mai4o by Pit* 

Henry «f the Smithsonian Institution, to 4^ , 

Aasmdatlon In 1866, and the first v^ttOe .|pp«a8M' Ih 
J96T, The voinmes of the first series Induito ‘the JttWllr 
tuw of the years 1800-1863; thwe of thp tMWJOB*. the 
literature of 1864-187.8; and thoae of tug 
third, that of 1874-1863. The loOtlSk 
series will round out the ceutnty. Bup- 
plementlng the volumes of the nalu 
work. In which titles of pnpefa are ar- 
rangiMl under authors’ uames, the latter 
being In alithalmtlcal order In each series, 
a series of liidex-volames Is In coome of 
pnbllcatlou, In which the periodical sclen- 
tifle literature of the whole century Is 
grouped under appropriate subject head- 
ings. Three index volumes have ap- 
peared, vis.. Pure Mathematics, Me- 
chautCH, and Physics (in two parts). 
There .will be seventeen of these Index 
voliunes. Finally, the sciontllic lltemture 
sliJK.-e 1900 (Including titles of boidcs as 
well as of urticIcN in tieriodleals) has been 
eatatogued regularly In the seventeen an- 
nual voluiiieN of the liiteruatlonal Cata- 
logue of Seleutlllc Uterature, which Is 
pnhllHbed hy flu* Royal Woclety on behalf 
of uu lutcrnutloual council. 

Hie PayckoloBy of Chtchiiif ill 

Basebdl 

By Arthur MaedwiaU 

S PBCIALIZATiaN has developed a 
tribe of catchers who are clumsy on 
tholr feet, usually w’esk at the bat, poor 
base runners, and of very little value when 
sent to other positions. Yet the catcher 
has a most Important position, as direc- 
tor and transmitter of signals. Good field- 
ers and bard hitters there are who are 
not (|ulck-wltted, hut never a catcher, who 
Is the first to see signs of woukuem In the 
pitcher, and sends word to the Iteuch for 
another pitcher to warm up. Three years’ 
experience with a major league Is re 
gardi'd as necessury to make a catcher 
comiteteut. Only a few ctmtinue long 
enough to have such exisjrlencc. 

Omid catchers say that when they bear 
the hall touch the bnt their hands In- 
stantly lly toward the hall, no matter 
where It glaiici-s off the hat. Some after 
liming sight of a fly In the sun have the 
oblltty lo reach It nevertheless. 

Sometimes catchers are unjustly blamed 
for not putting a runner ont who gets a 
trig lead off the pitcher (who Is really at 
fault) Here not only a good throw will 
fall, but It is often useless to throw atvfilL 
Ovwl {’utrhvfH Make Uany tlncapoote^ 
Throu'a ■ - The catcher must throw from an 
iiuDatural poslilou, and with a jerky mo 
tlon of tin* arm. Archer threw with a 
snap of the arm while standing flat-footafi 
and put many out on first base. 

The ('atelier signals second baseman that 
he Is going to throw the next pitched ball 
to him ; the pitcher delivers It a little to 
one side, so that It can be handled m»#(ly ; 
the shortstop knows the next ball will sot 
la* hit, and so can back up seeond I w e# , 
This unexjK'cted throw often puts the wa- 
ner out on ser'ijud. A stntlar play Is when 
the runntTH move up every time the ball 
Is irltdied. if those on second and third ' 
both get well off the bags, Bw 
again signals rim piteher to watte a balj,’ 
and makes as If he were going to threw 
to thlisl, but instead, throws qulftkly to 
second and retires the runner there. ,J0t 
makes as If he were gotng to throw to eeor . 
oml, but Instead, thwwa Just beyond the / 
pitcher when the httHmian starts tOf gfior , 
vud, and he, without ttxg^lDg, 1 
catohee the ball and atmda It h«w tfiili 
tire the man »■ 


f^ Amertoon- Piiifim 





enytiMn to un- 
*>'4llia«»^lklli^^ beoooM fairly 
Md tyiMM descrllim] 
'# tdli«''itoiin(Wi(i' AumoAN have 

lUaiH|«fttt«U, however, aeeiiw to 
rkiMwjS' ae#, d'ujwwiutt Urwp the 
^ oodieM tnwik, type which 
wen eetabltolMMl la thto 

aodeto of eodtoiw track mo- 
bad k threeiiMiiut eupport, 
in a fSTOBt wheel or tnudc wae need. 

^ tble praetor the ennre welfdit to home 
tipbh ttto two traOu, each of which ha« a 
bearfatli rarfaCe 80 budum long in contact 
wttbtftoWnd. 

3hwb ertdtke of track are provided— 13 
and OMacitt living, rmpectlvely, 2,0S0 
and 4,^ aquare inches of bearing sur- 
face. 1?hto reduc'ea the pressure iter 
sqaare laoh to 6.tt pounds for the iStIiu-u 
track and kJ pounds for the SO<lnch track. 

A l,keo-i;ioaBd bone, wearing a Mo. 4 shop, 
exei^ a pressure of about 21 Vi pounds 
to the lihdl In palling, and a ITO-ponnd 
man, with a Mo. H shoe, about OVi i>ounds. 

Bence this tractor to eacpeeted to work 
even under extreme conditions of snow, 
mud. or loe. 

{steering to acoompitobed quickly and 
easily by two foot-p^ato, each of which 
governs one of the Indeiiendently driven 
tracks. By slowing up or stopi>lug oa* 
track, the other to made to do the driving, with a very 
short turn as a result Without a trailer, the tractor 
turns In a UVi'foot. circle, outside nKwsurement. 

The long track to carried on a JiiliiUni trock, allow- 
ing It to adapt Itself to uneven ground. On the nar- 
rower track unit a single steel (wstlng takm the place 
of a bullt-np time and links. There are twenty-ttve 
units In each track. The tractor la moved forwuiHl liy 
a sprocket meshing with the Joints of the trock, whk-h 
lies stationary upon the ground as the truck wheels 
carrying the weight of the tractor roll over it. 

A d by t-lnch 4-cyUudcr motor is uh»vI, delivering 20 
borso-power at the drawbar. Two siieed, 

2Vi and 8Vi miles, hath forward and re- 
verse. end a belt pulley for stationary 
work are features. 

The majority of these tractors sold arc 
engaged In reclamation work In Ijoutslaim. 

Bnwever, in spite of the higher cost, It Is 
expected that tliey will become popular In 
general farm work, being esis>olAl1y 
adapted to use in small, fenced helds, and 
on land In a high state of Ullage. There 
to even a prosiieet of successful use in 
cultivating cotton aud com, as the tractor 
can straddle rows luitll tlie plants roach 
a considerable height. Partial arrangt*- 
roentii have been made for a trial In 
metropolitan street-cleaning work afler 
the first heavy snowfall of next winter, 
and further fields In irrigation and road- 
buUding work are opened by this unique 
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placed under the end of the bridge, and the damageil 
steel work repaired where necessary. 


Hie Herdening of Soft Fats and Oils 

I T was recently reiurted In trade circles that a tier- 
man firm bad secured a patent for hardening whale- 



A new type of email caterpillar tractor. 

oil. This has again culle*! attenthm to UihI most im- 
iHirtant problem — How ••an soft fats unit oils 1 r> bard- 
eneil? At last It may to' said that an answer has 
Iteen Touitu to the riddle, thanks to the untiring re- 
searches of Prof. Habutter of Paris and I>r Noruiiiiui 
For a very long time past I'hemlsls have Imh-u dcMit- 
Ing (heir endeavors to Increasing the melting isiinf of 
liquid fats to such a degree that they would reninhi 
solid at all ordinary temiieratures. The actual differ- 
imce between a solid and a liquid fat is really very 
slight ; both in (‘onuuoii are comjiosoii of carbon, oxygen, 
and hydrogen, but the iiereeutage of hydrogen Is less 


fiabing a Wi«ek«d Bridge With 


A hTBAMBB entereil the Maumee Klvcr 
.At Toledo recently, towing a 3(10-fout 
ateel barge. A railway bridge was passed 
without trouble, tnit while gidng through 
the draw of the Wheeling and Lake Brie 
bridge, iJie barge slewed over shaiqil.v. 
Although the steamer coat off the tow 
Use, the atoAl tmrge struck the bridge 
And Wrecked.^he Wu, 

The npAa meHtutred WT feet and weighed 
StJXI tpWt but it was nmdlto’ raised and 
NAMted by means of two dlpimr dredges 
vrith A rated bolstlttl cApoclty of about 
»llHriyi4lv« toM. ' BotoUug ta^ lyas at- 
tarhM to the booms of the two dredges 
M.nkAde fast to the lowbr chord of the 
11 ^ gt the third pAiiel from the mid, 
thi^' hoisting eAginoA of the dredges 
<{«towted to lift the end of the stHin 
twiji iof .IhA water, A«d « water batlnsted 
waw WAA i;dAC«id<. Adder ih« sJaa as near 
% bttd AM uKAAdhto, and biDAked up to 
■’'iWItoA'IMuhw klMtnet 'M- >Wh«tt the water 
%'MhlMM! d«t the ratoed tbg simn 
"" “ h kdpertoilt edldtMttig * oteond 

- 'Wlie.dwa WAA ^n , 
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In oils than In sidtd fats, fietice the isilut at Issue was 
to supply liquid fats, or oils, with the missing hydrogen. 

It was a well-known fact that certain metals (as, 
for instance, platinum when tlnely pulvcrtocil or drawn 
to form extremely line wlrest jsissess the i«stillarU.v. 
when In a freshly retlnml form, of ah.sorliliig gases, and 
mon» especially hydrogen, in large quantities which arc 
again given off under favorable conditions 
Now Prof. Sabatier discovered I bat if 
finely broken up lutdals (such as platinum 
paladlmn. and nickel) be lombincd with 
hydrogen and other substances l•HpHblc o 
alworhlug hydrogen clicmb'HlI.v, then Ihl 
lirocess will actually take )ilace. Fiom 
this It WHS easy to assume that hist of 
all the metal takes up the gas, in ordei 
to transfer It at ouee to the liisly or laslles 
c•ltpHblc of absorbing It. To l)r. Normann 
(he credit Is due of first aptilyiug this new 
]»ri«'i'Ns to oils, fats, and blubbers 

In this way 11 bas now become possllile 
to harden a cheaii raw material , In othei 
words It eim be transformed Into n sub- 
stance of highei \aliie Flsh-oll cannot 
only be hardenisl, bill It also loses Its iin- 
tileasant smell and taste, and the haiilened 
liriHliiel resembles snow-white islurless 
and tasteh'ss beef-suet Dllve oil, rara*- 
oil, groundnut oil, etc,, enn also be truns- 
formeil by this new iins-ess Into a solid 
practically finiorlcss and aroiinilcss tal 
low' Cuslor-oll becomes a hard, brittle 
bish. which can be cruslicd and ground 
just like Miigai. There Is, bowiwci', still 
another i>olnl to be solved by eheuilsts, 
MX, the tninsfonnalioii of non-saismlfying snhstanis>s 
Into MUeh as arc eapable of sapoaltli iitlon, whereby ii 
vast field of utlhtv would be opened up to iictrolciiin 
and, should It over become istsslblc to change ))etiiilcnm 
into a scliHclc acid fioin which a goisl odolless soiqi 
could he made, then a wble Held of |irofit Is o|iened up 
to the inilustrlal world. In the very first place a 
marked driq, In the prices of simps In general would 
be Inducisl 

For the time being the Sabaticr-Normunn itns'css 
will prove of sjms'IhI value to the whale-oil Industry 
.lust at the same lime when this iiivenlhm was jk'I’- 
fei'lisl, flesh huiitiiig grouuds for wlmli's 
Iiaie been found In the .Sontliern Polar 
Seas, and the eatehes are already exceed- 
ing the most sanguine hopes In Norway, 
the home of whale fishers, whale fishing 
eonuianies sprang out of the earth like 
mushriHinis, and the euidtal at present In- 
xesti-d ill the indiisiiy Is viillied at lIHI 
luilUun crowns According to the last 
returns KtKJ.OOO casks of wimic-uil were 
prisliiccd In one vein , as a full-grown 
whale only glies l>() tasks of oil, under the 
iiiosi favorable eonditiims, Ibis means to 
say that about 4().0tHl whales arc killeil 
every year As these creatures breisl very 
slowly, It Is fcarwl that, sboiild this 
slaughter be long ciuitlniicd, the whale will 
ultimately die out. ami the goveiumeid' 
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regulating Ibe killing of these mummuls. 
The fact that, for the reasons ulvove 
stilted, any lloisllng of the market with 
W'hule-oll Is out of the question. Is of 
sjasdal Interest to all eiiterpi ises hamlUug 
raw oils, lasviiisc they |a-ri-elve a serious 
couqiotUlve prtsliict In the hardemsl 
w'hale-oll made by the Sjibiiller Normann 
pro(s*ss On the other hand It will give a 
great illllji lo the eultlvatioii of oil jiro- 
diictng seisis and trei's in the trollies. 

Seeing by Wire 

D BITTY IVKNSHh-tiB.NBUAI, t’Altl, 
B liOOI’ of laiiiiloii reports that l»r. 
Arcblhiild M. Isiw, a l.oiidon (siiisultliig 
eiigaiecr, claims to liave disi-overisl a 
novel methml for transmitting llgW by 
wire, the coiitilvaucc including a trans- 
mitter. a n-eelvcr, and a connei'tliig wire, 
with the liMiisiiilllcr ii screen dlvldisl into 
a large iiumto*i of selenium cells whose 
ehs-lrlcul resistance varies iiecording to 
the IlghI striking ii A sviichroiioiislv 
running roller Is jiassisl over the scn-eii 
and includes a number of altin'iiatliig <oii- 
dnetoi's and insulators, a motor driving 
the 1 oiler at a high sisasl. The Invention 
Is referred to by (be Iiiv'eiilor as a khieo 
malograiible iipjiMeatioii of eominoii eleis 
trieal prlneliiles, and while It has hisui 
(estiyl (o I he equivalent of four miles, the 
inveuior seen uo reaaou why It should not 
be effective for greater dlstancee. 
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RECENTLY PATENTED INVENTIONS 

Tbeis colwoiM are opnn to all |Hit«at«ei. Ttic 
BOtlctt* are tniertad by i^fclal arratMtoineat 
with tba iBvantoni. Tcrmf on appHcatlon to tbc 
Advcrttalng Dapartnont of tb« (tcialiTirte 
AHKUioax. 


Blactrleal I>«Tloaa. 

ADVERTIKINd JIAfUIPffll — P C '.‘tecOTT, 
01)17 Nlcholna Ht,, Dun(>»«, Net.r, Thlitj-advcr- 
tlalDK luacblDP 1« adaptvd fur uw to «tr«H can 
Bud the Uke. It coinprUee a curtain or band 
bavlng a Mrloi of advertlenniout* on one face 
and a niochanlem provided for luuvliift tbla 
band In curb manner that the advertiHcmcnta 
will be dlapUjrod In ecqufmce each liclng prea- 


<i«neral Intereat. 

PA MTITION. — M DiWBo 
>iida Plda., Lob Aniielca, Ci 
nvcutlon la a fireproof partltli 


CARRIDR O* CONVBtmi<~L, E|aaawb- 
Bbacit. 1020 Areh 8t, nilladalphi»,'l>a. Thia 
carrier or coaroifar recelvea, boMi, rataiaa, and: 
may be adjnated to aay teBfth of rod or bar 
made of wood or metal, and the carrier or con- 
veyer U no conatructed that, by lU novel con- 
atrurtlon, a rod, bar, window abade, or map 
may be Immediately attached to it. be retained 
by It, and flrinly and aecurely held in place. 

HAFETY IIBVICB FOR SHIPS.— A H. 
UATTaicw and Jneaia B. Paoprr. Colville, 
Waab Tbia Invention relatea to brake wlnge 
carried by the vernel to normally lie cloae 
nnaluet the eldne thereof, and adapted to awing 
outward to Impede the movement of the vee- 
Hcl. It comprleea novel meani for controlling 
tbc wlnge, to rcleaac and poaltton them for 
braking action, and to fold them Into Inopera- 


ticuliirly to puettivc dlacharglng or dtatrlbutlng 
I incane for the etrawa, whereby they are dla 
charged elngly, the devtee being dealgned to be 
eually manipulated by an attendant or poraon 
dealrlng to obtain one of the atrawa. 

FOrNTAIN 8YRINOB PRB8RCRH CLAMP. 
-M J. Rabat. 2121 80th St., Brooklyn. N. Y. 
Mr. Rabat haa Invented a clamp which, when 
nppltcd to the aurface of the bag, will Increaee 
the impinging force of the atreani of a ana- 1 
pended bag, and will create preeaure on a bag 
not auaponded, which would be very convenient 
^ voyages, or when there la no convenient 
la for the auapenalun of the fountain 
iKc. The clamp la for uac on foontoln 
igcH of the flexible bag type, and comprleea 
hinged platea, having reallient manna, co- 


tn acetylene gaa genentorg, and baa Mfenncn 
more particularly to gas geoeratort for Inegn- 
descent burnera comprising a gaa-gcngrgtin* 
ebambar having meaai balgBdtng the chamber, 
praisniP, and feeding means for tbs chamber 
controlled by the presnure balancing means, in 
the gaa generator the gas pressure Is balanced 
by a hydrosUttc head controlling the Iced of 
carbld to tbc gas chamber. 

DRAFT RBODtATOR.— A, H. MabMCKKI. 
New York, N. Y. ThU invenHon relatea to a 
novel draft regulator for low-pressure steam 
boHcrs, more |iartlcubrly used fur beating pur- 
poaea, tbe construction being such that a deli- 
cate regulation will be automatically eltseted 
and maintained, even after prolonged uoc. 

Rlwelilnea aadl IMaeRaalcnl DeTleoa. 

I'tlTTINU ATTACHMKNT FOR BHWINQ 
MACflINHS — 0 W. PAUKlxaoN and R. H. 
TourKiNS, Beacon City, N. Y. Addreaa Louts 
IL Btoteabury. 55 Liberty Ht , New York, N. Y 
This invention provides an attachment for 
sewing machines, more capticlally designed for 
accurately cutting the welt on the brim of a 
felt bat during tbe time the welt Is stitched 
in place and while a stlttenlng wire may 'be 
Inserted in tbe welt. 

CABLB EXCAVATOR.— A. D. Hads*l, csre 
of Cable Excavator Co., 410 Arcade Bldg., 
PhlUdelphla, Pa. This Invention relates to 
excavators of the aerial type and haa particu- 
lar referoDoe to Improved roeaus for facilitat- 
ing the loading, transporting, and dumping 
operatlous, nil from » main imwrr atatlou at 
one end of the line of excavation. 


of lUM. wMlci hC ;.}w4tii«ir <.4,.. 

.mtnliBttm CBBt ‘ ■ i'/' /, i' 'Y. 

h*As hM^miius^ in 

gnme coidmonty khmua « i||^ 
•ome constgts *f • 
means foD anehoritii' 

such apparatus heing pHmMij ; Sb- 

as to be adjusted at dU^llptt/M^imtHWa, 
whereby balls designed for usa #«» tha nppg- 
ratus may be prujeeted at dtflerent gievmliiOMi 
and dUtencee therefrom. 

Perlaliilug W VahMegf 

BRAKE OPBBATINO ’ 

Pt'E. Marliiiton, W. Va. An object here U to 
provide a device which will poaitivcly hold the 
brake In Its operative position, b«t ||rbl«h nuty 
he easily moved to roletse tbe sitmn with a 
minimum effort Further, to provide a remov- 
able lever which may be taken out when tiw 
wagon la being loaded, and which may be re- 
placed when tbc loading li finished, thereby ' 
facilitating the loading operation. 

TRACTOR.— B. Ma«bh, WeldOO, ill. TWs 
Invention relates to tractors, and more par- 
ticularly to an Improved conatruction of pilot 
or guide wheels for tractors or other machllHM 
of a similar nature It provldea a pilot wheel 
which may be driven by tbc propelling inaatw 
of the machine and at the aame time be 
turned In any direction for guiding tjie tractor 
It also provides a pilot wheel which may be 
reversed 

(lARAGE— J A Vauiab, 76 Ward St, Nor- 
walk, Conn. This Invention prorides for to- 
stalling or reiiiovtug cars without colltalons 
and the like, aiul also for obviating tbe neees- 
slty of Ru extensive building eonstruction 



MeOlwaya miA Tltolr AeeoBBwrIOB. 

RAILWAY TIB AND RAIL FASTENER.— 
H. A. Bbbqpiit, at. CroU Falls. Wls. TMs 
tovsDttoB provides fastening means involving 
oimpie Implements that wilt not be liable to 
become loose as are rail nplkea of tbo usual 
form ; provides a faatenlnf means that may be 
quickly and conveniently appUed to tbe rails 
and tios, and aa readily removed when re- 
united, efid provldea a fagtenliit means having 
ths reunited etreagth to Wttbidaad the etnUns 


lb to call attention to tbs feet that 
a position to render competent ser- 
everv brnneb of patent or trndc-mnrk 

Our staff Is composed of mecba-nlcal, 

electrical and chemical experta, thoroughly 
trained to prepere and proaecuta all patent 
appllcattuns, Irrespective of the complex natwe 
of tbe subject matter Involved, or of the epe- 
clallsed, tcthnleal, or seleatiflc knowledge re- 
quired tberefor. 

We aleo have asaoeiatea throughout tha 
world, who assist In the pnoseeutleu of patUfit 
and trade-mark appHcatione filed Ifi all etthB- 
trlee foreign to the tJnlttd Btetn. 
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INQUIRIES 


DM ukI wSdrfM 
; meohDOi^m ^ 
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Jn^idrw No. 9i7A Wtatod tho mom «a<t wiaroM 

2^3««?2s'.sj;.*.issr 

oriTJaM*-.KS' 3 &i'!S 5 

ty^ alng window ainehlnwi 

Inmtlrv No. H77. Wanted, the neoiM and ad- 
dnaaia or faetoriai aalda« fana Unpleaienta fur 
•tpan. 

tnquini No «J7H Wanted, the name and addnna 
of a maotthetiirer of inooth metal mirror (Tamea, 
meh an are aoM In A and 10 cant atnrea. with a mir- 
ror aM a oardboard bank. 

tfanTSSurt?' ai^liuuia ulni^Tali!!Vl”a r*oy^^ ‘°^*“^ 

Jimiru No 9$I0 Wanted the name and addreaa 
OjMtjai^ljactoirer of burnora and handlea forcaa- 

fnonire No. 9i$t Wanted the name and addreaa 
of anmmtaiwm of tbcdiub adMra hmogm or 
other applUMMoa for haURlnci eaida, framaa, oharta. 
ate., to wmUa of bnlldln«a. 

Inoufrv No $IUt. Wanted the name a^ addreaa 
of a atanufhotarer who nan make a amaM or latwa 
qiMtltrof ausar bowU wHb trada marka Inoorpo- 

fnKtrv No H$t Wanted the name and addroaa 

ran make cloefc movementa 

'nay iBiut be fumlahed at 
a period of 


aolMMa for^fly trap. 'IMy iniut b 
tow OMt and moat operatn a belt fc 
mini two to fbur hoiirt. or more 
fnmtry No. M«|. Wanted the 

&&&!fS^'ti^‘br'S£S*aS^ 

fiMKirv No MHH Wanted the uamea and a 

»ul«r^rauts!» 


Technical Schook 

ADBBS' aRRTtOB—Hardly a week peaaea 
la Mltw f^vw let^ Ibom raadara ortta 
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place at the atern, and the nuni« of fheee 
dlBtnnces suhtraoted from the overall | 
lougth on the deck gives the actual load 
waterUnc. For ordinary American racing j 
yachtM the load waterline plane In ontab-j 
llabed each aeaaon and permanently 
marked at bow and nteru and on each aide] 
of the yaclit neor the {lolnt of greatest 
breadth, thin plane lieliig ua nearly aa . 
alble the piano of flotation when In racing 
trim. 

The dlnplaoemeiit la obtained elUier by 
weighing the yacht or by. a computation 
where the loud waterline In divided Into 
ten equal parts, and the area of the Im- 
memed croan-nectlona found In square feet. 
Prtan these areas and the load waterline 
length the displacement In cubic feet Is 
calculated by a formula known as 81mp- 
i rule. For determining the quarter- 
beam length n large floating Y-shaped 
wood ealliHT Is used to measure the over- 
ing. 

The draft also of a racing yacht always 
uat be considered, as any exceaa over 
fixed limit is penalized. This limit 
taken at 16 iier <*eul of the Uaid waterline 
plus 1.70, and any exiiess of draft exclu- 
sive of the centerboard an obtained by thlsj 
calculation is to ho multiplied by 3 and 
added to ttie rating. Th(‘re is no limit 
to the actual displacement of a yacht, oc- 
(Xtrdlng to the rules, but the cube root 
of the displacement factor I) aa used in 
the measurement formula must nevei 

20 i»er cent of the load waterline 
plus 0.50. If the actual displacement Is 
smaller than that allowed by this limit; 
the actual dlsplaiwinent Is used in deter- 
mining the measuring, hut if the actual 
displacement Is greater, then the limit- 
ing value of the cube root of I) bi em- 
ployed. 

The measurer not only la concerned 
wltli the hull, but, us will be seen by 
further reference to the original formula, 
with tlu> area of the sails obtained from 
actual measurements, both of them and of 
the spars. The data he must secur 
such measuKimonts will tie appareut by 
reference to the acconiistnj lug diagram. 
In measuring the mainsail and toiisails of 
sloops, sclusuiers, and yawls and mizzeu 
and topsails of tliree-musted schooners, 
etc., he must obtain U, the length of iKaira 
measured from after side of must to oitt- 
iKiard end ; </, the length of gaff when ly- 
111 top of the boom, measured fnim the 
afterside of mast to outlaaird I'nd ; /', a 
perpendicular to be measured along the 
aftcrsldt* of the mast from the top of the 
Idghest aheave In the mast or topmast, or 
from the Juncture of the mast or topmast 
with the eyebolt or iieiinant of the highest 
halyard blis k, to the utuier side of the 
b(Miui when louchliig the ujiper iiart of 
the goose-neck ; H, a isjrpendlcular to be 
measured along the ufter.slde of the mast 
from the upper side of the boom, when 
touching the np)M>r jiart of the gissie-iiock, 
to the lower edge of a black hand, at 
least 1 Inch In width, uikmi the mast, aliove 
which mark the throat cringle of the 
malnsHlI slmll not be hoisted ; i>, the diag- 
onal, which Is calculated as follows 

/)-0 96 V'«' + W* 
and r, the length of the leech of the work- 
ing topsail or jib-header, to be measured 
from the sail when dry and stretched 
hard taut. 

The mainsail area Is obtained from the 
above measurements by multiplying the 
length of bottom by the pertx'ndlcular 
height, and to the product adding the 
length of gnfr multiplied by the diagonal, 
sum being divided by two, expreaoed 
In a formula as follows : 

UXH+GXD ! 

2 ' 

To obtain the area of the working topaall 
or Jib-header, the area of a triangle whose 
three sides are Q, P—IJ, and 1’ la Included, 
while in isde-iiiasted vessels carrjring sprit 
topsails, the length from the highest point 
of the sprit to the upper poiiit of meas- 
urement of ff shall be used instead of 
P—H in computing the area of the ttqwall. 

To detenulne the area of the baadsaUs, 
.the quanUtles required are J, the dlstanoc 
i>‘the foreolde of the mast tb wberUi 



Talks about MAZDA No. 5 


S WITCH on the inr- 
rent that causes an 
electric incandescent 
lamp to glow. What 
happens? You get light, but 
also heat. Since your eye is 
a special instrument particu- 
larly sensitive to light, since 
you read a book with light 
and not with heat, the more light that 
you get from your lamp the more sat- 
isfactory should be the result in every 
way. A light which is brilliant but 
eoid would represent the ideal of 
efficiency. 

Whether or not this ideal is reached, 
the incandescent electric lamp will 
grow steadily colder, steadily more 
efficient, thanks to the Research 
Laboratories of the General Electric 
Company at Schenectady. 

In these laboratories a corps of 
picked men, each an expert. in some 
phase of illumination, men who are 
in communication with the foremost 
European investigators of light, arc 
constantly at work. After many 
months of patient experimenting the 
an of drawing tungsten into a delicate 
wire was developed in these labo- 
ratories. Thus It became possible to 
make the new filament which glows 
in the MAZDA lamp of today and 
which has supplanted the old carbon 
filament because three times as much 
light can be obtained for a given 
amount of current. 

The Research Laboratories of the 
General Electric Company represent 
almost every branch of technical 
knowledge — chemistry, metallurgy, 
physiology, psychology, physics, 
microscopy, engineering, optics- 
In these lahoratoncs scientists con- 
duct many researches along advanced 
theoreticid lines. What is the secret 
of the phosphorescent glow that em- 
anates from certain marine animals 
and decaying organic matter? 

Why can the glow-worm shine in 
your hand and never burn your skin? 
What is the exact color of daylight ? 
Is the best artificial light a miniature 
sun or a body with a brilliancy not so 
white ? Scores of such problems must 
be attacked in the quest of the ideal 
light. 

But even more important commer- 
cially is research that gives promise of 
immediate results. Suppose that 



of preparing an element so 
that it is able to yield much 
light without breaking down 
readily under the electric cur- 
icnt Their discovery may 
mean the birth of a new lamp, 
or it may come to naught. It 
must be subjected to critical 
study by other scientists. The 
phy.sicist steps in with hi$ analytical 
instruments to discover how much of 
the glow that comes from the new 
material is light and how much is heat, 
in other words, how much more 
efficient is the new material than any- 
thing thus far discovered; he estimates 
what IS the candle power of the new 
material for a measured amount of cur- 
rent, he devises better physical condi- 
tions for the material to perform its 
function Next, the microscopist, per- 
haps, studies it to learn how it with- 
stands the pitting and the scoring action 
of the current. 

Thus the new material is passed 
through successive laboratories, from 
scientist to scientist, from engineer to 
engineer. If the discovery proves to be 
of commercial importance the General 
Electric Company transmits it to its 
own lamp manufacturing centers at 
Cleveland and Harrison and to other 
companies entitled to learn of it. 

This constant research, this cease- 
less effort to improve the incandescent 
lamp, this transmission of an impor- 
tant discovery from the General Elec- 
tric Company constitute MAZDA 
Service. When you see MAZDA on 
a bulb, think not of the shining lamp 
Itself, but of the Service received by 
Its particular authorized manufacturer, 
of the thousands of experiments that 
had to be performed, in his interest and 
your interest, of the hundreds of light 
producers that were developed and 
tested before one was finally selected 
and included in the MAZDA that 
you screw into its socket. 

Because the work of the Research 
Laboratories is never ended, MAZDA 
Service is continuous. As new dis- 
coveries are made that bring us a little 
nearer the ideal cold light they will 
be applied in making new lamps, 
which like their predecessors will be 
marked MAZDA. Hence MAZDA 
will always be found on the latest 
lamps evolved by MAZDA Service — 
a lamp in which the best scientific 


chemists, for example, discover a way thought of the time is embodied. 
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ErtablkluainlUT 


The moment you 
start to run a new car 
Friction begins its sly 
work of depreciation. 

DIXON’S 

Graphite 

Lubricants 

tie Friction’s hands and 
draw its teeth. 

Equally good for motor 
cars and motor boats. 

THE JOSEPH DUON CRUCIBLE CO. 
JERSEY CITY. N.J. 
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the foremoet edee of the mil cute the txiw- 
sprlt, and JV a peri>«Mll«il*r nimsured 
atOuR the forward aide of the inaat fromj 
the top of the hlRhent eheaVe to the deeh. i 
The epliiimker boom la meaaured when In 
IMwIflon, and at rljtht anRlea to the center 
tine of the twwt from Its outboard end toj 
the center of the mnat, and thia length In 
.vuclitN over -tl feet rating la limited to 
I>n«p J of the fore-triaugle, and In .vachto 
.11 ffH*t ratiiig and under by 40 per cent 
of th<' entire Vmac line detormliied by the 
Muui of H iiliiH J pIuH the diameter of the 
uiaat at the Immxh g<io«e-T»eek In the o 
of Hlngle-maatwl yachta. Any esoeaa 
length of the aplnnaker boom over i 
nttove llrntta imiMt be added to the base / 
of the fore-trlungle when compnting the 
area of the heedaalla. The area of the 
headHttilH la determined by multiplying | 
the bane of the fore-trlaugle J by the per- 
Iteudioular altitude f*„ dividing the prod- 
uct by 2 and taking 85 per cent of the 
r<*«uU. The total area for the uh 
mensureiiient formula ia obtained by mld- 
Ing the area of the malnaalla, topaalla, 
and hendwiHa; certain uiodtflcationa ap- 
plying to yawlH and aehoonerH. The cx- 
eeas of urea of a cluheall over that of| 
the Working tutemll la not conaldered 
leoH It exoeedn 150 per cent of the area of 
the lotter 

Rating an ohtaliml hy the meaaurement 
formula not only glvee the clHHsittimtioUH 
of the yacht and IndlcateH the claHU In 
which It 1 h entitled to race, but alao fur- 
iilahes a bnala for computing the time al- 
lowance. The time allowance dopenda 
upon the fundamental aaaumptlon that 
yacht of rating menHurement R will h 
one nautical mile In the number of aeconda 
given by the formula 


21 (kl ^ 


183.62 





Accordingly, the nllowaiuH' ]ier mile l>e- 
tween )ucIiIn of dllferetit rattngM r and U 
will tie given by the formula 
2160 2160 

Vr VR 

From thlH, there haa Iteen worked 
mi eluborato aeries of tuhlea which Indi- 
cate the amcHuit of time allowance that 
yacht ahall give to another baaed on 
the rating In feet and dectraala of feet. 

The theory of yacht rating and 
merit la to aecure absolute eciuallty 
tween veaaela of different sUea and 
'onrage the beat iioasible design which 
aiiiipllea aervlceuble and seaworthy boats 
rutlier than racing machlnea. 

When there comes an important aeries 
if comiietUlona, such as those for the 
“.Vmerlca” cup. the fundamental rules of 
rating and measurement obtain 
portance, and while they may be modtfled 
reganla changing the trim during the 
season of racing, and in other minor re- 
siK'ctN, yet they apply essentlRlIy aa mit- 
llnerl above. 

New Facte About Parasites 

Z OOLOGISTS have often called atten-l 
tlon to the tact that alrailar anlmahi{ 
have parasites of ueigbtKirIng siwcies, and 
that the resemblance of iHirasltea can lie 
'Indisl from resemblance of the ani- 
mals uiioii which they live, a well-known 
\am|ile being that of the anthroptiids and 
anil. M, Fischer, professor of botany at 
the Kerne TTrilverslty, shows that the same 
‘Intlon la true for the case of planta. 
orrect results, however, are obtained by 
observing what can bo called the true 
parasites, for animals as well aa pUnta, 
these lielng the ones that never leave the I 
Miieciiiiens, and which are adajited to spe-| 
clal conditions of life. Among the vege- 
table parasites, the spores known as Urd- 
dlnOs follow this rule, and they have] 
never lieen cultivated with eueoess except 
UIIOII the iiartlciilar plant Which harbors 
them. He .shows that on one hand the 
forms which are related to the UrMtnds 
live almost exclusively npun the represen- 
tatives of the same fhmlly, and on the 
other that species reeembltng this grwqi 
(UrMines) live only en cMody-relatod 
planta of tpe same gesud or speetei. Tbae 
the imrasite forms of the gnuis KimteUa 
live u|Miu legumtnons plants, wfthwteir de- 
ceptions. vmif ru um' 


I lire niWi th^ 
iimnlfers and the Jtossceai. ftetorkl Slid- 
elm of the genus Piicdlnl* rU live dlgd; 
the Comiio«<***s. One of tbdm. the 
BirmcH, even shows a tlWYked tgietSKijlSRv' 
tloM, anti has two forms, one of whloll; 
lives upon the Hleracltfros of the 
genus Pllosella and the oilier npon ttwSdj 
the sub-genus Emhicr^cium. Otbef caste ' 
might be noted, and show a marked spe- j 
ctsiisatlou. But It does not always fol- 
low that each time the parasites resem- 
ble each otlier the same is true for tbej 
harboring siiecimens, and his re 
show some wide divergeucee which leadj 
avoid making this a too general | 

mle. 

Bow I Came to Invent the 
Antofirnphlc Kodak 

(CoaelsSstl from puiit JOl,) 

I The actual mechanical part, that is, tlie 
small door giving access to the tUm, was 
comparatively easy, but the paper cover- 
ing for the ttlm kept me pretty earnestly 
employed for almost three years. 

It was necessary to Mnd a coating for 
the paper which could be completely 
shoved out of the way os the stylus 
through, giving a free access to the light. 

I may say that experts said it could not 
be done, liut I jierslsted and eveiitiiaHy 
discovered a waxy compound impervious 
to moisture or to climatic influences, with 
which to coat my paper. 

.The invention was then ready to offer 
to Mr. Eastman. Mr. Eastman saw the 
IHisHlbllUies of it at once, and he re<iiiestcd 
lime in which to have a search maile, not 
only ill the TTnIteil States, but in Kemiany, 
France, and England as well. This was 
nec(*ssary in unler to demonstrate that 




The door a normally wiwri, tin* •! 
throogb which the writing la done In order 
to provide 0 Ann aupport. the mint>ra frame 
la utlllaed, part of which framr coostttutea aj 
tahlo. The aim paaaes over a roller and over] 
this frame (talilei. The door a la held hy 
alldable latch. By puahlng the latch Iwck the] 
door aprlnga open In a alot formed li 
door a »te«l stylus 1» lodged, the lateh 
Ing It In place when tho dnor Is closed When 
the latch is pushed Imck and the dnor flies 
open, the stylus drops out ready for use 

no patent had lieen taken out on n like 
Invention. 

After a most exhaustive search tlic 
Iierts 111 the Patent Olflees In all four 
countries admitted that the patent 

basic one. I should like to say that 
during this long period of waiting 
Eastman’s attitude toward me was tliat of 
friendship and of solicitation that I re- 
ceive the fall reward for my Invention. 
In fact, I cannot make it too plain tliat 
Mr. Eastman’s attitude throughout the 
entire trsnsactlon was of the greatest 
courtesy toward myself. 

Mr. Eastman and I had a long talk 
after it had been settled that tbe East- 
man Kodak OomiMiuy was to take over 
tbe invention, and the snggestlon was 
made that I accept a royalty. This was 
perfectly agreeable to me, but later on 
circumstances arose which made it desir- 
able that the Eastman Kodak Chimpaiiy 
possess exclusive righto to the patent, Mr. 
Eastman thereupon offered me 1300,000 
for my rights in the patent- I considered 
the matter carefully, and two days later 
received a check for the amonst. 

I am, of course, glad to have 1900.000. 
What man Is not? I am also Idad that 
the entire matter is adjusted so that X can 
turn my mind to new iovantloB|i, hUt f 
can truthfully say that ahaad of tite flailB* 
dai gain is the nramaty pC «ha mandateii, 
courtesy and good w of 1f& Qeteitej 
aastman. Erott 

jaterr' ,way teT IteMKci*; 

[thtekite m$ 
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the books really essen- 
tial to the Twcntteth Cen- 
tury idea of a cultivated man 
could be contained in a Five-Foot 
Shelf, and fiom his lifetime of read- 
iiiK, study and te.ichinK— fony years of 
were spent as President of one 
of the World's ereatest Universities — 
he has put aside those few Ixioks that 
~7 he considers most worth while. Uni- 

fortnly bound in 56 vtdumes, indexed and cross-indexed, and arranged in 
fourteen amend Readina Courses, these great works have become famous as 

THE FIVE-FOOT SHELF 
OF BOOKS 

Nf0 Ymrs far only a few Cents a Day 

ttere $n 9h« gffat Biooraphtes, the great Dramas, the great bookii of 
tidian, Hittoiy, Sciuuce, Philosophy and Religion, the master Poems, 
dw most Interesting tales of Travel. Here arc books that picture the 
of tbu hutlUut race from the earliest times down to the present 
day* dirougb ,th* irriMgt*of those men who have made our 
,^irili*aci<pn what it ia« ' / c»yi 

A Fm BpOiaET FOR YOU 

'Jlsuty ii»o who evraato read e^iently, instead of waste- 

knosk whiw few books Dr. Eliot selected, , -f 

He ahotitd hnow^ wlWf successful men are / 

AnfStSf in The I'1wi4!«c»tShrif of Books just the / 

/ 

1MI4 * dwigitiou^ / 
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The New FOUR 

Touring Car and Roadster 

The net result of the improvements itemized 
in the specifications printed herewith is: 
More Power; 

I.«8S Weight; 

Greater Strength , 

Increased Economy; 

More Room; 

Added Comfort; 

(Greater Beauty. 

Specifications 

Two Body Styles: Five* Passenger Touring; Three- 
Passenger Roadster 
Wheelbase — 108 inches, 

Long-Slroltf (5-inch), Small Bore (3}^-inch) Motor; 
Fuui Cylinders, en Bloc, Exhaust Manifold Cast 
Separate. 

Smokeless, Non-Leaking Lubrication System. 

Larger Valve Openings 
Pressed Steel Push-Rods. 

Annular Piston Kings 

Tabular Radiator with Auxiliary Water Tank. 

Crowned Fciidiis 

Special, Dimming Headlights. 

100 Pounds Lighter 
12x2!-<Jin Biakes. 

Hot-Jacketed Schcbler Carburetor Bolted to Cylinders. 
Magnetic, Non-Leaking (lasoline Gauge, the Only One 
Approved by Insurance Underwriters. 

Generous Footroom in both Compartments 
13x4 111, Goodruh Tires on Q D Uemountahir 
Kimsj Safety Tread on Rear, 

One-Man Type Top. 

Bmit-iti Ram and Clear Vision Ventilating Windshield, 
Attaihing Rigidly to Top. 

Full Floating Rear Axle, Shaft Locking into Taiicr al 
Huh 

Kiill Equipment of 13 Timken Roller Bearings. 
Irreversihle Steering. 

Flush Dash F.quipineiil. 

Extra Ron and ('.triii-i 

24 Finishing Opti.ilmiis in P.iintmg Bodies Suidebaker 
Blue 

The Simplest .mil Most Aiiessible Motor in America. 


T he new Studebaker cars are now 
being shown in more than five 
thousand cities, the world over— 

In our judgment these new Studebakers 
place every other “Six” and every other 
“Four” on the defensive— 

Studebaker cars are manufactured practi- 
cally complete in Studebaker factories 
— more nearly so we believe, than can 
be said of any other car. 

They c-arry only one profit— that of the 
legitimate manufacturer. 

And it is this one profit idea of manufac- 
turii^ together with the vast volume of 
the ^udehaker output that is respon- 
sible for the truly remarkable value that 
you find in Studebaker cars. 

Verify these statements for yourself— by 
careful and immediate inspection of the 
new Studebaker models. 


Proof of Studebaker Value 

Eighty companies in the United States sell Automobiles. 

Only ten of them manufacture the majority of parts in 
their cars 

Of these, we believe Studebaker makes the greatest pro- 
poniun of parts. 

We make all our castings, springs and forgings. 

We heat-treat our gears and forged parts. 

Wc make our aprons, hoods, fenders and other stamped 
parts. 

We make the bodies and tops. 

Except tires, electrical equipment, Timken bearings, car- 
buretors and a few minor items, we manufacture — in 
our own factories — all parts of Studebaker cars. 

Being complete manufacturers, we are able to build better 
cars, and to put better value into our cars, at a stattd price 

STUDEBAKER, Detroit 

CMiadUa nook WaSutVilU, Oat. 


TTie New SIX 

5-Patsenger and 7-PasMiiger 

The elements of greater value listed in the 
specifications printed below rasult in : 

ISO pounds reduction in weight, with increased 
strength; 

Even greater gasoline economy; 

Increased tire economy; 

Increased ease of operation; 

More power; 

More room and added comfort, 

Specificationi 

Two Body Stylet I Five-Futtenger and SeTen-Paawnger 
Touring. 

Wheelhate — 121 inchei, 

Long-Stroke (S-inch), Small Bore (l^-inch) Motor; 

Six Cylinder!, en Blor. 

Sinokelesi, Non-Leaking Lobneation Syitein. 

Larger Valve Openingt. 

New, Exhauit-Silencing Muffler. 

Annular Piiton Ringi 
Cellular Radiator. 

Lighter Recipiocating Pant. 

Crowned Fenden. 

Lightened Clutch Operation. 

ISO Poundt Lighter. 

15x2 in. Brakes 

34x4 in Goodrich Tires on Q D Demountable Rimt ; 
Safety Tread on Rear 

Roomier Front Compartment ; Roomier Rear Com- 
partment. 

Continuout Aluminum Footboard. 

One-Man Type Top 

Built-in Rain and Clear Vition Ventilating Wtndihield; 

Attaching Rigidly to Top. 

Scientific Anti-Rumble Gatolme Tank in Cowl. 
Magnetic, Non-Leakmg Gatoline Gauge, the Only 
One Approved by Iniuronce Underwrnera, 

Full Floating Rear Axle, Shaft Locking into Taper at 
Hub. 

Full Equipment of 1 3 Timken Roller Bearings, 
Uniform Capt on all Four Hubs. 

Irrevenible Steering. 

Removable Inttrument Board. 

Inter-Locking IgDltiun and Lighting Switchea. 
24'Finiihing Operations in Painting Bodiei Studebaker 
Blue. ^ 
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SCIENTIFIC AMERICAN 
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NEW YORK, SATUitPAY, A UGUST tS . I »I4 

PuMliilwd l»y Miud It Co., loporponited. Chorle* Allan Mnnn, Preat- 
<bnt; PrMtarlck Coo? erae lla«oh. SootetAry 
Oraon D. Munn. Treaaurer 
nil «t m Broadway, New Y ork 

Kntoiid aTthe’Paat (Met of New York, N Y ,’w Second Cl^ lUttar 
Trade Mark Re«iaUred In the United SUtee Patent CHBoe 
Copyritht lau by Munn H Co-, Inc- 

Snbacfiptioii lUlM 

Sutaaerliitlon on* year . . !•<•# 

Poatace prepaid In United Stale* and paaaoaalon*. 

Meili'u, Cuha, and Panama 

Subacrlptlon* for Poman Cnuntrle*. one year, poetaae prepaid, AJO 

Sobacrlptlona for Canada, one year, pa*ta«e prepaid fcW 

TIm ScUntific Amoricui PubiicatioDa 

Srientiflr American ( eeUbllahiid 18« ) imr you. N-M 

Scimtillc American Suuiileiiicnt eaUbllahed 1 * 7 * „ 

American Home* and (lanlena »•«* 

1 'lie combined aulwcrlptlon rate* and rate* to forelira coontrle* In- 
cliidimr raiuula, will be hirnlahed upon application 
Remit by poatal or rapreaa money order, bank draft or otmck 

Maon & Co., Inc., 361 Broadway, NawJFodc 

TIm Kdltor la alwaya dad to receiee fbr examination llluatrated 
artlclea on aubiecta of timely Intei^- If the photoanuihH are akarp, 
tile article* MOM. and the facta aiUhnMC. the coiitrlbutlona will 
receive ipecial attention. / ‘ 


The purpoie of thia foumal ia to renord ooouratelv, 
aimplu, and intoreaUnglp, the world’a progreaa in aotm- 
tifio kmoteledpe and induatriai achievement. 


The War and Our Dilemma 

I T 1h very illtncult fur the Atuericau to r«all*o that 
the Kreiit Kuroiieaii war, which haa been dreaded 
for a geiieratlun, 1 h nclually taking place. Tlie calam- 
ity In no appallini; that It Meemn to stretch beyond the 
reach of the imagination. The dcnlre of the Prenldent, 
although Impotent, to avert hontllltlen la voiced In every 
American hreaat. It waa useknw to offer mediation — 
there waa no queatlon to ineillntc. There wan only the 
gaunt figure of brute forw ngaliiMt brute force 
After the great wave of dlatreaa for the terrible 
calamity which hae befallen Kuropc haa been expreaaed, 
the thought naturally turnn upon what will he the 
effect of Buch an upheaval urain our own country, and 
what leaaoii can we learn from It. For yeiira the 
tkiiRNTiric Amcricar bxiM preached the tiet'caaity of 
the upbuilding of our merchant iiiarlne. llie atory of 
our prt*«ent jioverty In merchant ahliia la tcai well known 
to need mention at the present time, but now, at laat, 
the loason la driven home In a annirlalng find unex- 
pected way. Home two hundred thouaHiid Americana 
are practically marooned In Mnroiie with no facllltlea 
for reaching their country. Hattleahlpa ami cnilaera, 
even were It practicable to imt our line of dofenae to 
such a use, are not adapted In any way to paaaenger 
aervlco, and auch a method of solving the problem Is 
almoHt out of the qucatlon. Of navy tranaporta, wo 
have hardly any. TTie International Mercantile Marine, 
owned tia It la largely h,v American capital, duca not 
carry the Htera and Strliwa, and under the terma of the 
purchaac Its larger ahlpa may be uatsl by the llrltlah gor- 
erumeut, wbuae flag it fllea, under atreaa of war condi- 
tions. It baa been said that the United Fruit Ouiupany 
baa placed Ita small fleet of atoamera at the dlapoattl of 
the Government for the rescue of Americana atrauded 
abroad. It is humiliating to think that the Government 
may tie obliged to apiily to private owners for the tiae 
of their vesaels to aid In the present crisis. The Ameri- 
can Line is the only transatlantic line w'hlch fllea 
tlie Stura and Strl|iea. In recent atatlstleH pub- 
llshed In l.ondiiu, It waa atattal tliiit the wealth 
of the TTnltotl Statea at the preaent numient waa 
almost equal to the isimhliied wealth of Great 
Britain ami Germany. In aiilti* of thla, owing to bad 
laws, lack of aupiairt on the jiart of the Government, 
and the high cost of labor, we arc not able to compete 
with thi* merchant marine of other nations. We are 
poylng onormoua aunia every year to foreign owners 
for the trunsriortatloii of onr imiiorta and exiiorta. Thla 
large sum might he kept In thla country provided we 
bad aerloiisly entered Into the Held of murine competi- 
tion. MxiH'rlenee baa ahowii lhat we arc capable of 
building ua gissl shliia of war aa other natlona, but 
we have allowed our domeatle ship building to fall 
Into decay. Now that the ia>rlod <if great railroad con- 
atructl(i{^ has laien arrested, largely through the hostile 
legislation of the Federal and State govcriimeiita, there 
are plenty of men with which not only to build our 
vessels, but to provide ia>ra(Miiiel. 

It la fortunate tliat we have received thla alutater 
warning at a time whwi we are at pea<>e with all the 
world. Had we found ouraelvea In a serloua war, the 
utter Igcfc of a merchant murine, both for tstminen-e and 
transports, would be a calamity for which w« would 
dearly pay. The price now la one largely of pride and 
lost opportunity. 

The lost opportunity will present itself a little later 
when our merchants are seeking an outlet for their 
foreign exports. Our trade with Europe has, of course, 
fallen Into utter confusloB, iui<i htfll, to a grant extent, 
be termlniMlA. !X%s ttodtt iMtwsett IBarolM Mia South 


America will be praetlcany iatonwtoa. Ws loflM' 
ately have renchea « psychological raonlent tor " 
oping tmr trade with South America. Never 
has there existed so cordial a relationship hetwssh tbp 
two Continents. Whatever trouble may have grlMB 
from the Mexican imbroglio, it has served one grant 
purpose. It has brought the great repubUon ot the 
South and ounielTes to a better understanding, and the 
coofereocen of the A. B, C. envoys have served to 
show that our Interests, both la humanity and in com- 
mercial develoimientj are mutual. 

It is poaaible for ua to supply South America with 
most of the goods they have been Importing from 
Burope. They ore in a position to greatly Increase 
their exportations to this country. Now la the time for 
our manufacturers and merchants to direct all of their 
energies toward cultivating trade relationship with 
our neighbors. They should adapt themselves to their 
wants and their methods of doing business ; they should 
know their language and be pr^red to correspond 
In the tongue of the country ; their salesmen should be 
men of good manners and be able to converse in for- 
eign languages. But above all we should be in a pail- 
tlou to carry our goods in our own vessels and under 
our own flag. Let this government give some encour- 
agement to the ttifltuildlng of our mercantile marine 
by wise laws and we shall resume the position on the 
high seas w’hlch we occupied before the time of the 
civil war. 

The present occupant of the 'White House Is eminent- 
ly quallfled to carry out this work. The new tarlft 
law and the currency bill no hitiger require bis atten- 
tion. The tension of the Mexican situation has been 
relaxed, tbe ctmntry realises that the great need at 
the iiresent time is the upbuilding of our marine. Bspe- 
clally la this so with tbe amiroacblng opening of the 
Panama Canol. The recent conferences held In Wash- 
ington, the object of which was to pass more liberal 
laws as regards tbe flag. Indicate that the situation 
and the need of a better condition of affairs are at 
last understood there, and with a determined Executive 
It Is to be boiKsl that at last the way will be opened 
for a now Arid of Industrial usefulness. 

The Napoleon of the Twentieth Century 

C HIEF among the many dramatic features of 
the oiieuing scenes of tbe great Kuropean war 
drama, la tbe suiwrb daring with which tbe 
Gorman “War Txnrd" has launched hts mighty army 
against whnt is practically tbe united naval and mili- 
tary strength of tbe rest of Burope. 

For the neutrality of Italy has withdrawn from the 
Triple Alliance a great army and a powerful navy of 
the most modern type. This defectlim leaves the Mcdl- 
terrunean Sea so completely in the control of the Triple 
Rntonte, that the Austrian fleet will probably nevar 
venture forth from the protection of Its naval base. 
I'he Austrian army has yet to win Its lanrMs; for, os 
every student of history knows, the military history 
of Auatria has been marked more by ilefeat than vic- 
tory. With Russia's army of triple her own strength 
to tbe north, and with the warlike Servians and o 
doubtful Italy to tbe south, Austria will be so closely 
oniuvrued with her own defense, as to be able to render 
but limited assistance In the Immediate field of oper- 
ntlona Mvered by the German armies. 

TTpon Germany, then, will fall tbe stupendons task 
of Inflicting a decisive defeat urwn the combined armies 
of France, Ruasia, Greet Britain, Belgium and Hol- 
land, and aa aeems not nnllkely, of Denmark also. 

And, as if this were not enough, Germany bos boldly 
flung the gauntlet In the face of the greatest naval 
power the world has ever seen — a power as pre-eminent 
upon the Heven Seas as la ber own matchless army 
u|)on the battleground of Bunipe. 

The taopc of auccess for Germany depends upon the 
quick uccompllabmcnt of two stupendous rosulte ; Fbmt, 
a defeat of the combined British and French fleete so 
overwhelming as to give to Germany the completa eon- 
trol of the sea ; and second, the launching of the flower 
of her army against the French In an attack so awlft 
in movement and so overwhelming In numbers, os to 
crumide up and break through the defense, and enaUe 
the German army to repeat tbe triumph of 1870, and 
march on conquerors through the boulevards of Paris I 
This would leave her free to strike with a like swift- 
ness and coneentratiou at Rossia ; and with tbe diver- 
sion produced by an Austrian advance Into Bnasla to 
the eastward, she would seek to tight her way restst- 
lessly through tbe Busslau defense and eapture 
Petersburg. 

But to swiftly concentrate an army of tbe , 

aiise necessary for an overwhelming d^eat of tbe Frendi 
defense, U was necessary to violate the neutrality of g 
friendly nation, and, so, to tbe calamity of tbe ItoBon 
defection has been added the burdeu of a war with the; 
combined forces ot Great Britain, Belgium, and Monatot, 
It Is this compUcatlmi that seems to spell the al|jl- 
mate overtbrew of the greatcot and moot eflktoBt 
tary organtaatlon the wotM boa aver eeett. M 
as is proboUe, the Oenuon fleet >le 



istU find ICS way Into her 
#B|i|ioran«, ana Awna wfil « 


ler own nnntMi' nod peewto, 
fhe 'MnHeBte,' wn fbf^dfahd* 
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n me ^ivurn lor sojwsiw. 

But the embroilment of GreMi SMto^' Itod 
Belgium and Holland, will hath # 

—effect, that will go tor to de^ ; 

eonlo dream of onuhlng the allies to dettol W la’ ; 
Irreslstltoe initiative. Great Britain, W«h tol Wtoto 
fleet either oroshed or blockaded, Wjll he.<t#to 
at once 250,000 men in Brighim Ud BfoUoad ' 
trocme, oomblued with the mchlltMld Wtotis off 
and HoHond, will oonottiuto a total «f neoirtr. 
men, capable of beiag driven like a Whltl afltoto ^ 
lines of cmnmnnlcatlon of the Ginson totHkii 
rraaoe. With suoh s diversion ihtoatantol 
snd rear, the preesara upon Bnutto trohld he toileted* 
By toe time the Britlrii-Belgtaa-Hritolto ffenhtof Move- 
ment is In full ewlng, toe Jtosstea mttaj eotoe Mill 
have moved down to cooCroot Qmumr town hto east- 
ern frontters, and It may well happen that Oerinatoto 
vlgoraiu offeosive will hove to give woy to i detonillve 
flgbt for her very existenee. 

Not since wars twgan has ao great * mBttory people, 
with suto a trahUme oonfldenoe In tta tovtoeUtle prow- 
ese, played tor eo great a stoke aa that tor wUeb the 
German hoets .are now battling on sea gad land. 

Should the *Teaton win, he will h^ ell Burope In 
tals “mailed flat,” and the flgg .of his ohtoe of war 
and commerce will float undiaputed toton toe Seven 
Seas, with nothing to stand between Um and world- 
wide domtneuce but tbe great Bngllobuiiwaklnc republic 
of toe New World I 

Should Germany. In eplto of her Stapeadona heroism, 
go down to absolute and crashing defeat on land and 
sea, the terms of peace may involve na a guarantee of 
peace by preventing the upbuilding of another oneb vast 
military orgonbution, toe break*np of toe German 
Confederation, and Germany’s magulfloent naval and 
commercial fleets, to soy nothing of her .toraign coiunlea, 
will hmve been wiped off toe face ot toe earth. 

Had Germany shown a leas rutoleas spirit in flinging 
herself against the rest of Burope in a deflanoe so bold 
os to appear almost oontemjitaotta. She might hope, in 
the event of disaster, tor reasonable terns in tbe great 
Anal aoeottutlng. As it is, Burope, If victorious, will 
take a heavy toll. 

Flffiitiiiff in tlw Air 

T RB meager reports of actual angogements In 
the fateful war include tbe account of a Ziepiwlin 
rammed by an aeroplane said to have been a 
small rodng mon^otw piloted by the tomoos ‘Mooiier" 
Garros. Garros turned up alive, thus disposing of his 
share in a dramatic adventure, and toe feat is now at- 
tributed to a more obscure pilot. Tbe story can banily 
be credited, in view of the secrecy matntotned on nil 
sides. Such teles as this of tbe Zeppetla, said to have 
been attached to a German column creasing tbe frontier, 
are unmlatafcably biventloas, os only aeroplanes would 
be employed in such a rMe. 

At the recent compstltlon at Vienna moat of the 
Itonch partteipants were “loopeiu" on light powerful 
monoiflaoea. One amemg tbelr nnutoer carried off the 
prise offered for deecrlblng a flgure 8 of toe smallest 
diameter possible. During the some meet on Austrian 
aeropiaiM and dirigible were both destroyed, near 
Vtaina, in an explosion following a colHslon. Garros, 
who was there, %UBt have known that ramtnlng a 
dirigible was Uke bolding a burning candle to gun- 
powder. So toe atory that he dellberotriy saeriffeed 
himself is given planatotUty. 

Against small machines ortolery oseeu aWrfiair 
only while the dirigible Is running away at top 
speed. The utmost care in watching tor them (for- 
tunately they are very noisy), followed by clevw stoer- 
tng, Is absolute rital. In the Umltleas air even g ifen- 
Igg dirigible it not necessarily driven from its eoUra*. 

It con take to flight In a wide detour, if the If 
atgbted at a aufflcleut distance; tf it is awmpf i M to* 
stead to turn back In its traohe, tbf vMotlon whefMv 
toe monoirinue will be hit, betora it uoa tUm, WlU tWt 
take hwg to decide. But It tMcumfu iMP«rail)| iuNr 
imtly dlrigUtlee need toe mpprat of IMriHUp giuto* 
Ptaaea to hams ouch attaeken wlfh rioSe Mn«f Are, 
pnStm themselves into flMr why wMkBUhi 
_ the dirigible’s Are, and wtsn tihouhritfs ram- 
tt oil rito Should fhlL fa oup* wlto thd swilt 
'^m A Houper" tokea gari* ' '' ' - 

gfid Gsnitoiif isu^ wril gffkwA to 

,fhe 'too hua lito '’♦itopsw” -oi' 'fll# ■*»«««. 

lA '1^ipri»,,,/*ho-riilWi i 





• done by kbefirat 
OB the main llaen, 
— ^,4 »hik part rf I* wW bb operated oloc 

ll.r-4t hue recently been 

^^. ,,>,paa»pcnie ^ Interoattonal iBxposidon of 

4ta** IMM to have been held in Barce. 
lOfijfbb Bata lfU7, when the general Spanieh expoei- 
k{ «a he hflid. tW eomldned exposition viU have 
neeogBldon, and •1,800,000 will be oon- 
/. ^ fi^paolah govemaieat toward the oost of 
K\apd.oaiier expepwa. A Uke anm has already 

‘'wted by the eiiy of Bareeiona. 

flllthihia JMaeovered la Germany.— Eleohrioal en< 
ihaynif* itlU be httemted to hnm that extensive deposits 
^ {dhthettai ham been diaeovered at Wendon in West- 
Mad hbat they are aooa to be worked on a large 
tMMfle. BMherto, we have had to depend almost entirely 
npett' the nhwa in the tlral .Mountalne for this metal 
whteh hr «p indispensable in eleetcioal apparatus. Fully 
96 per tWBt •f the world's production of platinum has 
oome fymia Eusala. 


Xinffltit GMlut lor Ghleaie Buebatt Teass.— As it is 
(|Uit«« jeaiiMy to the downtown restaurants, an eleetri^ 
nnfe hw be«a instaUsd at the ball park of the Chicago 
AnMOic^ LeaglM Baaeban Club. It is equipped with 
tfawt topdieating nnits and an oven with two additional 
uttita. lOne nf the latter may be used as a broiler. On 
Ihh raoia bothiBofaes are prepared for the athletes when 
they aw too busy to go downtown for a meal. 

MOidatlM Metor.— Mr. I. T. Nedland.« jeweler of 
KiUsbow, VS. !>., says the BleetrieaV World recently ex- 
hibited <at the Uaivc^ty of North Dakota, Grand Forks, 
a working aleotilo motor weighing 34 grains, the oon- 
structhm of which occupied his spare time for a month. 
The dhneaatons of the motor are as follows: Length, 
O.fiOS inab; height, 0,2Q1 inch; width, 0.336 inch; diameter 
of armattti^ 0.071 inch; diameter of commutator, 0.0106 
inch, The armature, which weighs 4 grains, has six slots 
and six omnmutator segments. A 2.5-volt battery sup- 
pUea the energy for operating this tiny power unit. 

ntoetrie Fan for Boraea.— Believing that horses like 
humail beings can do a better day's work after a good 
ttlf^t’s nat, the Utah Light and Railway Company has 
token atepa to rid its stables of flies and to provide better 
ventilation. Accordingly in one stable where thirty-five 
or forty horses are kept, two 56-inoh d-tdade ceiling fans 
have been installed and two 16-lnch blowers. These are 
sat in operation on warm nights in order to make the 
•table more oomfortable. They also serve to keep the 
fllea from pestering the horses, and, in order to keep the 
fluB qut of the stable, the windows and doors are screened. 
The horses ore need by the company to supplement its 
electric truck and motoreyole service. The running ex- 
peme of the electric service is less than 40 cenU per 
month per horse and is repaid many times over in the 
greater effloienoy of the animals. 


Wr* Damp Indicator. — A new fire damp indicator was 
recently demonstrated in London. The device is adapted 
to indicate the presence of fire damp in coal mines. It 
is based on the well-known principle of oatalytio cum- 
bupilon reeulting from placing platinum black in certain 
expkieive gaaes. *7116 device is in the shape of a torch 
with two different thermo-electric couples connected 
in series with a sensitive. galvanometer. Each thermo- 
aouple ia embedded in a bead of porous material, one 
of which beads is impregnated wito platinum black so 
that in tba presence ot fire damp it ^ liecome heated 
above the other, and generate a thermo-electrio current, 
irfaich wta deflect the galvanometer, min order to make 
tlto ptatlnnm black as sensitive as possible, each bead 
U heated by a reristanoe ocril to the required temperature. 
Aa both of the beads are heated alike, there is no deflec- 
tioa of the galvanometer under normal conditions. 

A New PawerfU SearchdomP is under tost at the New 
Hark Navy Yahl, In which high effimency is obtained by 
tudmg a greatly •oneeutratod oco light. Heretofore it has 
b«au found that after maetJhiiia, intensity has been reached, 
ftehW iMrease of oumnt teeqlto ohiefly in spreading 
the hwandeaeenee ow % larger area of the electrode. 
ib!the new eeareh-latoln lOie of the light source is 
irliMn emitter than heretol^, beoausa the eleetrodes are 
FfhfOw* and they Mpt from rapid combustion 
l^AeON^l stream of alcoM vapor. The new electrodes 
lA inillhnetem la tBameteff m eompored with 38 
for .* otBteut df HO amperes In previous 
iiililito The eloobia vaipov omiAnm the illumination to 
tital poritivfc elpetMe Tfhleh JwUowe out into a 

with Utimpdeiitthtfttmm,^W with whim- 
-im. The mmOI of intMue brillianoy ap- 
M rdoesiy tb ih* point <rf light 

Mllh ttW itamp letobout six 
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Bie Theedero.— This name has been given by the 
BraaiUan fovemment, at the suggestion of Dr. Milller, 
Brazilian Becretary of Htate for Foreign Affairs, to the 
river reoently explored by the Roosovelt-Rondon expedi- 
tion, and heretofore known ae the Rio da Duvida. Col. 
Rondon’s report on the expedition givee tbe geographical 
co-ordinates of a number of points along the river, making 
it possible to place the river in approximately its correct 
position on the map. These are quoted in the July 
number of Pelermanna MiUtilungm, and show the course 
of the river to be almost due north and souUi. 

The South Ameriun Expedition of the University of 
Pennsylvania Museum has completed a year of highly 
successful exploratiun in the region lying along the 
boundary between Brazil and the Quianas. Besides im- 
portant geographical discoveries, tbe expedition has ob- 
tained ethnolo^oal information relative to twelve differ- 
ent tribes, half of whioh were hitherto entirely unknown, 
including vocabularies and other lingruistic studies, an- 
thropometric measurements, colieotions of myths and 
legends, and alviut 600 photewraphs. The next work of 
the expedition will probably be in the territory drained 
by the upper Rio Negro and the upper Urinoeo. 

The British Association in Australis.— About 400 
members of the British Association left England early 
in July, and were due to reach Perth, Western Australm, 
August 7tli, from whioh point they wore to proceed to 
Adelaide. Here the retiring president, Sir Oliver Lodge, 
was to deliver a valedictory ^dress. After four days lu 
Adelaide the parly was to proceed to Melbourne and 
Sydney, at which places tbe greater part of the addresses, 
papers and discussions would bo heard, l^osident Bale- 
son’s presidential address was to be divided into two 
parts, delivered at Melbourne and Bydnuy, ros|iectively. 
Many exounions will follow the meeting. One parly will 
travel across north Queensland, white others will visit 
New Guinea, where the commonwealth government has 
placed a yacht at the disposal of a speciflo anthropological 
investigation. 

Spectacles for Artlflclal Ught.— Mr. H. B. Ives, an 
English physicist, who has been for some time investi- 
gating the production of light giving a daylight spectrum, 
has reoently suggested the use of colored glass spectacles 
tor Viewing objects itluminatod by artificial light when H 
is desired to see such objects exactly as they would appear 
in daylight. Tbe glass would be covered with a collodion 
or golatiiie surface, stained with aniline dyes carefully 
selected to filter out the light rays peculiar to artificial 
light. For each kind of the latter a special formula would 
have to bo followed in preparing the spevtaclos. Those 
spectacles would be useful in many industries, as, for 
example, the making of artificial teeth, where color has 
to be moat accurately matehod. They might also l>e 
lent to visitors at picture galleries, by night or on dark 
days, when artificial illumination is employed, in onlor 
to insure the most favorable view of the pielures. Many 
othar uses will no doubt suggest themselves. * 

Densities of Minerals and Rocks at High Tempera- 
tures. — A new method for determining tbe densities of 
minerals and rooks at high temperatures is descrilied by 
A. L. Day, R. D. Sosman and J. C. Hostetter in the 
A menean Journal of Sexmre The substance is held down 
by weights under an inverted eruoihlo of graphite, whioh 
is immersed in a bath of molten tin or silver. Tin has 
the conveniently low melting point of 232 degrees. The 
measurements are made by noting the weight required 
to pull down the crucible and the assay to a given depth 
marked on a stem connected with the oruoible. Tho 
graphite is protected from oxidation by an atmosphere 
of nitrogen and carbon monoxide. The density curve 
of the metai used and the expansion coefficient of graphite 
are, of course, factors id the oaloulation of tbe results. 
One of the most mteresting of these is that as tbe tem- 
perature (576 degrees) at adiioh a^iuartz passes into 
/3.^uarts is approaobed, a striking increase ooours in the 
rate at expansion. 

Exptorattoa a>d Explaltotien of Angola.— This largo 
Portuguese posto*M<ni, one of the least known portions 
of Africa, has recently been tbe theater of explorations 
on a very extensive seale by a French expedition under 
Count Jaoques de Bohan-Chabot. During the years 
1912-1914 A total distonoe of about 4,350 miles was 
oovered by the explorers, in the southern part of the 
colony, between the Atlantic and the Zambesi. Numer- 
ous poidtione were determined astronomically; magnetic 
and mete<nol(%lcal observations were made; and an 
ethnographic inirvey was carried out. Tho oountry was 
found to be very sparsely inhabited; in fact, there are 
vast torripytoi^ without wiy inhabitouts. Tho climate 
is uiihealtbfulf^ mosquitoes are a terrible post. Never- 
theless, the SMi^totioo of this region is now greatly 
intoretting Q^S^an oapital. Several missions of investi- 
gation haV* S«at thither from the adjoining German 
eoloiiy of Botttmrest Afrioa, and plans are on foot for 
devriofdnf a ttffiiway systom, to be connected with the 
Oentoto liaai tb* toatbwwd. 
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Agromotioi 

A UghtiBg and Startini Improvement.— Patent No. 

1,103,195, to William R. Gordon, of Kmloch, Mo., pre- 
sents an air-craft of oerohydroplane t.v|n> having a con- 
venient arrangement of Ixiat body and planes with a 
special view to equilibrium and aligliUng and starling 
in uneven fields. 

Shooting a Parachute Into Operative Position.— In a 
patent, No. 1,103,233, for safety appliance for air-craft, 
Edward I,. Waight, of San P'rancisco. ('al , ooinbmes with 
a parachute case on nn airship, explosive meanH for dis- 
charging the pariwihute from the case into ojierativc ixisi- 
tion and automatically producing the explosion at the 
required instant. 

Another Gyroscopic Balancing Device for Aeroplanes. 

— William U. Junes, of Summit viUe, Ind., has 8Poiin*d*a 
patent, No. 1,102,515, in which is providtal a gyn»- 
ptmduluin which may Ix) attachwl to aeroplanes, and is 
adapted for connection with tlie steering device to steer 
the aeroplane independently of the ojierator; also pro- 
vides means for aiiUimatically balancing and steering tbe 
aeroplane either horizontally, up or down, or spirally, 
according U> the preliminary action of the operator. 

Fins on French Marhlnes. — The question of spiral sta- 
bility is receiving some attention from French designers. 
Our F’aris aeronautic correspondent, Mr John Jay Ido, 
tells us that the new army Moraiip-Saulniers are all fitted 
with a vertical fin forward of the rudder. No doubt a 
fin was found desirable on tbe Moranes nn account of tho 
fairly great amount of side area forward. R Esnault- 
Poltene was one of tho first designers who realized that 
tail fins were desirable. His l‘.M)9 machines were fitteil 
with them. 

The World's Aeronautic Laboratories. —There are 
already six great aerodynamical laboratories scattered 
throughout the world The oldest of these is that 
directed by Dr. Riabunciiinsky, at Koutebino, in Russia, 
nbxl comes that of M. Kiffel, in Pans, a private lustilu- 
lion where this famnus engineer has earned out research 
work of mestiniable value for years past. Paris possesses 
another laboratory, planneil on an ambitious scale, 
founded at 8t Cyr through the generosity of M Deutsoh 
and controlled by the University of Pans. At Rome 
there exists a well-equipped laborator.v belonging to the 
Italian Aviation Corps, and finallv there is the admirable 
aeronautical section of th(> National Physical Laboratory 
at Teddington. 

A Combined Bomb and Arrow. — M. Querro, tho in- 
ventor of an explosive pnijeetile for destroying aircraft 
m the shape of a combined bomb and arrow, made some 
interesting trials of it from tho Kolfenno Bridge in Paris. 
The projectile consists of a small and very light bomb 
with a very sensitive detonator whioh can lio set just 
before throwing. In tho rear of tbe shell or head is a 
guiding piece with "feathers," resembling a short arrow. 
Several of the projectiles were thrown from the bridge 
down on a bed of sand on tho quay, and they took fire at 
once, exploding at the same time Such a bomb would 
DO doubt do great damage to an airship, and it is well 
adapted for use in an attack of aeroplanes upon airships, 
for instance. 

Shortening the World Flight. — Commander J. Foster 
Btackliouse, of the British Antarctin oceanographical ex- 
pedition, bos iMimtod out a possible saving of 4tX) miles 
in the Qreenland-Iceland leg of the roiind-thi'-world flight 
to Arnold Kruckman, tho Panama aeronautical oom- 
iniRsioner. The original route called for a 6IK)-mile flight 
iwor the ojien sea from Greenland to Iceland, but Com- 
mander Stackhouse ad visits that the flight, he mode across 
Iceland instead of around the coast, because of the preval- 
ence of fogs off the coast, lie also pointed out that the 
extinct ice-cappei] volcano of loeland was visible for 160 
miles and would serve as a guide to the aviators when 
only a short time out of sight of Greenland, and owing 
to tho numerous fishing vessels in those waters, the avia- 
tors would not lie out of sight for more than half an hour 
at a stretch. 

New Aeroplane Wing Sections. — Among the principal 
tests carried out iii the National Physical Laboratory are 
the determination of the lift and drag of various wing 
sections, the distribution of pressure on jilainm, the rosisl- 
anoe of variously sbaimd liodies —such as airship hulls or 
aeroplane struts — ami the various aspects of stability. 
These exiwrimente have led to the evolution of a highly 
efficient wing section, which has been inoorpfiraled in tho 
latest nuhtary aeroplanes. Tho ratio of its lifP to drift 
is close upon 14>-i to 1; the under surface is almost flat, 
only llm upper .^urfaoc being curMsl or cambered, tbiis 
showing that, contrary to the general Ixdief a few vears 
ago, the upimr surface of a wing plays an iminirtaiit part 
in producing lilt. The deepest jiari of the curve is situ- 
ated rather farther Imhind the entering edge than usual, 
being at a distance of approximately three eighths of the 
chord from the leading edge. By this means it has been 
found possible to avoid tho sudden drop in tll(^ lift which, 
for some reason which still awaits cxtilanatiori. occurs in 
tlie case of other types of wings when t.lioF'e attain an 
angle of about 16 degree*, and thus constitutes a seri ms 
source of danger. 



Th« SAgamore bridge near Cape Cod Bay. 


W ITH the orM>nltig of tlio Cnpe CUkI C^uiinl. which 
took place ou .Tuly 2hth, one of the iixHt important 
wnterwa.VH In this country Ima N'ceme nvullahle for 
cottutul iinvlgntlon, hut becauHc of comimrntlvely mod- 
erate «l*e, iind the iilmoiicc of any afiectacular eiiBlneer- 
log feats In Its construction, ho little attention Ims 
been given to the projwt In publNbcd deHcriptlons that 
few people have any <lotlnlte Infonnatlon In regartl to 
tile new ('Hiial, and a brief review of the priucljial facts 
relating to It Neeina appropriate at this time. 

The canal projKT In eight uiIIch long, and 1 h exeavat- 
e<l aeroHN the narrow neck at the base of (’ajic (lod, 
on the MaHNaebUHotts coaHt, and coninvlM the waters 
of HuiusardH Bay on the 
south with those of t'aiie 
Cod Buy on the north, 
thus shortening the dis- 
tune e hetww'ii A'lneyard 
Hound and Boston by about, 
seventy miles, and enabling 
vessels to avoid n coiisld- 
erable stretch of evisised 
and storm.i water that Is 
made csis'clally <lllllcult 
for nailgatlon by numer- 
ous reefs and hanks, to- 
gether with sliong cur- 
rents, and also by the pre- 
valence of fogs, aial as a 
largo |ioitlon of the traflic 
in these waters is liy snll- 
Ing vessels and towing 
barges, these I'nctois lime 
enused serious and regular 
delays not to speak of 
many lo.ssos <if u-sscls by 
shIpnrecU Besides join- 
ing up the waters men- 
tioned the I anal lias a 
wider signlllinnee as Isdiig 
an Important addition to 
the series of pioteeted wa- 

l>erfecttsl along a great poi 
tlon of the Athiiifli' coast, and wlildi will greatly pro- 
mote and faellltate extended coastwise navigation by 
small \essels 

There arc no hx-ks in tin' canal, ns It has been built 
at sea level, although there Is an actual difference of 
n few feet In water level hetwtx'u the two ends, hut 
this difference creates no dtitleultles, and the alight eiir- 
reiit is regardisl as an advantage, for it Is not sutli- 
eleutly great to affect vessids passing through. It Is 
expwtetl that It will greatly assist in preventing the 
formation of Iw during the wlntei months. 

There are no kinks or eumers In the ehaniiel, and 
although there Is a trifling curve, Uic radius of this 


Is 7,<140 feet, which makt*s the curvature so slight as 
to 1 m> nimosi unnotteeatde ; and ns the entire canal Is 
to be brightly lighted hy electricity at night, there will 
not be the sllghit'st dlftleuHy In making the iiassage 
at any time elthi'r night or day. The only ohstrue- 
tloiis that will Iw met are a few railway and highway 
bridges, hut as these are all modern, rapid-acting 
structures, having a width of 160 feet in the clear 
between piers, they should cause ilo practical delay. 

Through most of its length the eanal is about lOtl 
feet wide ou the bottom, and the depth la 25 feet, at 
mean low water, hut at throe fxilnts In the imssage 
the bottom width Is increased to 250 feet to form iiass- 


Ing imliita for vessels, and in the approaches to the 
canal a width at the bottom of from 250 to .tOO feet 
is maintained. These approaches extend the 26-foot 
channel to deep water at Imth ends of the canal, and 
have a eomhliied length of aliout five mllea; and on 
the Caist Cksl Bay side a massive breakwater has been 
curried out 8,000 feet from tbe shore line to protect 
the entrance of the canal from the fliUng-tn action of 
the waves and to form a shelter harbor for ablpplng 
using the canal. 

In excavating the canal most of the work was done 
hy hydraulld dredges, as moat of tbe material to hg 
removed was of a aandjr oharaoter. In thla work twt> 


Immense suckers capable of handling 4,000 cubic yards 
Iier <lay were employed. In one place a eousldenihlp 
dejawlt of bowlders was eneoiiiitered, many of which 
were of large slice, and it may lie said that the removal 
of these, which was ncs'omiillsbwl hy large steam 
shovels, eonstlliited the most dilhciilt part of the under- 
taking. Tint total amount of material excavated Is 
said to havo been lu tbe uelghhorhiwd of 20,000,000 
eiiblc yards. At pn'sent the eanal Is open for vessela 
not exceeding 15 foot draught, but It Is exias'ted that 
H depth of 25 feet will lie 8ecurt>d In th«' tieur future, 
and the plans look for an ultimate depth of .‘14 feet. 

Although tbe Cape Cod laissage was designed and 
c'onstructod wholly as a 
eommercinl enterprise, al- 
ready the Kurorsvin eoiitllet 
has called ntfentlon lo Its 
special value In time of 
war. While for some time 
Massachusetts Bay and the 
Now England coast have 
I) e e n fsaisldensl weak 
points Hint would he dllli- 
cult txi provide for In nn.v 
sysU'in of naval defense, 
the new canal has mate- 
rially Imiiroved the sltuo- 
lion. It will not Hcixannio- 
tlnte onr big warships, but 
It will soon lie able to float 
vessels large enough and 
powerful enough to make a 
blockade of Eastern waters 
Impossible for foreign 
ships. 

The foregoing empha- 
sises the fact that thla 
canal Is wholly the result 
of individual enterprlae. 
While large sums of ptthlle 
money have been ahnually 
squandered on “pork har- 
rel'’ principles on obscure In- 
land ditches whoso iwe was 
entirely iiroblemntlc, it has never been (tossllyle to in- 
terest the Government In an enterprise that |Malseaaeil 
the unusual merits of rmhllc value evident In this new 
waterway. 

ineonsptemms as this undertaking has been, It In 
undoubtedly one of the most important waterways eom- 
pleted in this eonntry for luniiy years, as the Ihunehee 
water traillc with New Eiiglaml, amonhtlng t»2flllUt>,'0(IO 
Iona per annum, has hitherto been obliged to make tin 
long and dangerous detour around CtepB Ood, nwHtlitg 
In long and constont delays and heavy losses navi- 
gation which have rxmstittited u seware tax on 
IOossIimM m pm iu.i 



Eaatem entrance to Cape Cod Canal. 
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The Air Bomb 


A New Method of Mining the Air 
and of Thwarting an Attack by 
Flying Machine or Dirigible 


The Inventor’s Explanation and a 
Critic’s Objection 


By Joseph A. Steinmetz and 
Carl Dienstbach 


Aerial Offetiae aad Defense 

By Jowph A. Stcinmeti 

A EKTATi warfare, lihe flehtlng on land Ur sea, re- 
solves ilseJf Into offense and defense. 

The defense of lai»d areas, for example the very vul- 
nerable works of the Panama Canal, aeainst attack 
and deatrwctlon by aircraft, can l>e stiecessfull.v accoin- 
pHshod, an extdalncd so fully by Mr. Dienstbach, by th(> 
use of aerial mliK's. This same scheme of defense 
would aitply as well to the battleship beet afloat, the 
units being so Bpae(*d tlint the balloons could not Inter- 
fere or entangle when blown altout lu turbulent air. 

The offensive action, or attack to destroy, Involves 
problems new and more dltlloult. and here Mr. Dlenst- 
barti very ably sums up some of the iM)sslble troubles 
lu a theoretical action. The attack, for example, 
against a Zeppelin would be delivered by several swift 
aeroplanes directly as the arrow speeds to the mark, 
it is not contemplated to maneuver an aeroplane with 
the pendent bomb hanging free. At the moment lief ore 
IMSslng over the object to Ije destroyed, the Iwmb Is 
reeled ont by gravity, and the apeedlng rauchiiie Is 
across and Issyond before the feed reel Is cheeked. 
Using the enemy as the reslstanw' tK*dy over which the 
wire U pulled permits of a run out of a thousand feet 
(»r more before the fatal charge Is exploded Into the 
gas hag. Huch an attack at night or In uncc'rtuiii 
weather, foggy or windy, would be Irresistible, and llie 
opposing artillery would be at a serious dlsadvantag<> 
In a black night the destroying aeroplane would fish 
for the noise of the enemy in the void tielow, and no 
nmttor whst the swing of Its deadly tall, could soon 
hook and destroy the leviathan of the iilr. 

The aeroplane artillery units thus far devised have 
not been mounted to repel attack from the rear, but 
rather in view of forward action. 

In no aense does the Steinmetz aerial offensive de- 
vice usurp' the place of the artillery, hut supplements It 
This fact wonid lx* developed In an engagemont Isjtweeii 
two aeroplanes numutlng guns, such as the bow mounts 
of the Volaln, Beiiet-Mercler, Ifarman, DeiicnUissln, 
and other French aircraft. The attack would Involve 
a swift approach, and as was suggested In a rec«>nt 
newspaper review accredited to lAeut. Bellinger operat- 
ing onr f). W. T., planes with our fleet at Vera Cruz, 
"one aeroplane could ram and destroy the other,” This 
Is to<t exiwnsive and wasteful a process of eliinluatlon 
The recent dreadful tragedy lu Austria, when an aero- 
plane silt oiienVhd Igniled a dirigible, was on example 
of ramming. Therefore, with artillery eipilpped aero- 
phines In action and coming together at a mlle-a-mlnute 
apeed, the result must be ettlier a successful disabling 
shot, a hced-on crash, a quick bank, or a vault over. 

The piano equlpi)ed with the Stelmuetz lw>mb unit 
would rise over the euem.v. disconcerting bis range, and, 
letllilg slip at the Instant of inddeiice the death-deui- 
tug iftU, would finish the affair. 

The, weight of artillery units with ammunition runs 
Into luindteda of pounds, whereas the trailing bomb and 
Wtre, Wdl equipment complete weighs but SB pounds, and 
ean he imed with llglit wel^t. aeroplanes by Inexfwrl- 
emwd dlritiau operatora 

• Ji| of war the units could bo Issued fro;« sUtek 
Iff ’dttHlkdtod ffuantlttlw and attached lu an Instant. 

1^ and heavy ej^eme of creating and 
nMnitittng' lltilitMM guna, moth or less of experimental 
alffays fw a serious matter to 
m ilffdto hdaehwt ae^ ariilihrists, and this 


shortage will be always in proportion to the growing 
need of gunners for the land and sea batteries. 

There Is another phase of the ficndent Isimb destruc- 
tive units not touched upon by Mr. Dienstbach ; the 
attack at ground level !»» destroying the hangars and 
dirigibles at rest. Igniting the gasoline and eommls- 
sarlat supplies, derailing troop trains, and crippling 
(ransisirts. 

On water the attack could demoralize landing tsir- 
ltt>s, smash the wireless of battb'siii|>s, blow off the 
(lerlscopes of submarines, and iierforra sltnllar servlc(>, 
liniHisstble at night by aeroplane nrtlller) 

A quick mobilization for war of the air forces would 
Include clvlllnn aviators flying private craft ami unfa- 
miliar with artillery science. 

In Germany owners of large motor trucks are subsi- 
dized as army tniiisiswt units to serve lu time of wav 
III some such uinniier must privately owned aircraft 1k> 
counted as imrt of the aerial defeust* of nations 
Such on air force must ts' uvatinble at almost Instanl 
nofict* and roust bo lightly oqulpisnl and mobile, able to 
defend Itself as well ns to dostniy 
The elvIHnn aviators and raw recruits will not U- 
skilled artillerists, bill must, wnsp-llke. be able to strike 
and sting with iiendent Ismib delivering out of the 
blackness of the night down to the enemy their roup-de- 
i/rdee. 

A Criticism of the Steinmetz System of Aerial 
Offense and Defense 
By Carl Dienstbach 

S O close are the analogies between warfare at sea 
and In the air, It was no more than natural to pro- 
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A contest of speed. 


pose the adaptation of mine nml toriteclo, which 
play such a highly Iroisirtant part in naval war. to 
aerial conditions The tbonglit has been am|illl1(>d and 
IsTfcctetl In aji Interesting device recently patente<l by 
an American, Mr Jos4>|)b A KtelnmcU 'J'bl', dcvic<‘ 
has the advantage of great simplicity and cbciipiiess. 
As <lt8 inventor was well aware that tin* largest aerial 
dreadnought may Ik- destroytsl by tli<' siniillesl iimoiiiil 
of explosive, be hit on the Idiai of merely combining 
llirw' well-known elements lie susikmkIs a hand- 
grenade from a small "pilot" balloon held to (be ground 
by a long piano wire When the wind Is high he |iro- 
poses the substitution of a deri(s' entlrel.y Identical 
with (be meteorological box kite In dully use at aero- 
logical observatories for lifting meteorographs to great 
bcigbts. The batid-greiiade, soniewimt differently sus- 
IS'iuled, takes the place of the nteteorogrupli. Inasmiieb 
as the Ulndenls-rg observatory Iji Germany publishes 
dally every change In the location of Its kite wires and 
employs beacons at night ns a warning to uermmuts, 
the use of the .Steinmetz device Is obvious, all the 
mor(> ns It may be reaillly manufactured and distributed 
in Immense (|uantltles, and, once established, ho oiter- 
atefl by an army of unskllbsl fw»ble non-<Hirubatant8. 
The small bulliw)nM may be sheltered on the ground In 
any stable or shed and be sent up or hauled in at will 
by any sort of r«s<l or wiiidlnss. The one rather com- 
plex Hts'OHsory reipilred would he a gas-carry tug auto- 
mobile. sueU us is used for the r(>plenlshing of the 
dlminlshisi gas HU|)pl,v of German dirigibles In Inae- 
cesslble places; for dally rounds of the whole mine 
field must 1 m' made to refresh the hnlUKUis by a few 
cubic feet of pure gas from steel bottles 

The exjierlence of metfsirologtsts, howevc'r, temis to 
show' that the handling of kites Is by no tueniis 
simple or easy, and that the wbolesule use of the dc- 
vli-e which r'onslltutes its chief value will, therefore, he 
likely restrictwl to calm weather, n'hls suggests at 
oniM* another Indlsiieuauble aeeessory — a signaling sys- 
tem to the multitude of unskilled oisTators for In- 
stantly passing the eommiind to "haul In.” Such an im- 
IKirtaiit deelsion may obviously not he left to their Indi- 
vidual discretion. 

A curbms and entirely novel use s*'ems to s\iggest 
Itself here for wireless telegraphy. Optical signals 
are not deisuidabic , acoustic ones too audible, and 
signaling by wire Is Icki p\|>eiislvp But wireless Is 
e-Xeellent for dlstribullug Intelligence its \er.v essence 
Is distribution, and It seems high time that this pts’u- 
llurlty, which for regular eomuierchil telegriiphlug rop- 
reaentH rather a necessary evil, should for the llrst time 
be turned to advantage In war. As the distnnees to be 
bridged from a eentral station are eomimnillvely small, 
the ndlnblllty Is Irreproaehnble. and the simplest iipiia- 
ratus sulfiees. The ns-elver reiluces It.self to a “magic 
pillbox” before the eyes of the uuskilled o|H'nitor. with 
n little dial on whleh one single chaiige Indicates the 
Instant for hauling In, Wireless, now so eommonplace 
In Its usual eniploymenf, Issomes again such a inaricl 
In this novel rOle, Unit one wonders wh.\ Its hidden 
Itosslbllitios are not more thoroughly evplolUsl. 

The value of the nteiriiiiclz device Is not dimtnislasl 
as much as It may seem by restricting Its use to calm 
air, for the simple reason (hiil tlie enemy's ilreadinmght 
dirigibles will obiioiisly ntieratc at iiiglil. and wdll plek 
out the calmest of the generally <’ulm nlght.s for lindtng 
their objects of attack ami casting their bombs with 
aomethiuK like aoi-uracy. The moral effect of expecting 
to run Into a mine at any uook and corner will more 
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Hiati rf>tMky the ouUay; wtiwclally, 1 * It wiH restrain 
slrprsft from n|M>rstlnff In weather In which they ere 
uMiet to be (eared. 

As the value of the HtetnmeU device lies entirely la 
(]uantlty, a warning against Ita use in turbulent air 
seems Justified. Observation officers In the basketa 
o( tullltary captive balloons in any wind are often 
hauled down seasick after having been blown about It 
would not take a storm long to transform an aerial 
mine Weld Into a hopeless tangle of live bomlat which 
would presently come down on the heads of those that 
jwere to lie protected. 

The aerial mine Is Inferior to the sea-mine not only 
111 Its vulnerabllll.v to currents, but also In Its visibility. 
Furthermore, It cannot (at first sight) be more danger- 
ous to aircraft than a sea mine would bo to submarinea, 
which, unlike shli>s, are llkewlsi' not restrlctetl to one 
level of flotation Against all these handicaps the alr- 
mlne can opjiosc only Its cheapness and lightness. The 
former nuallty allows Its use In countless quantities, 
the latter covers not only one but many levels of flo- 
tation, as an aircraft striking a wire will most probably 
strike the mine as well, Just bei-ause the wire will In- 
stantly cut Into the soft outer material of the struc- 
ture, and unless it tears, provide (or Itself a guide 
from which it cannot slip until It has hauled the mine 
at its end against the moving craft 

Vlsltilllty Is a more serious drawback, as the first 
balloon slghtis] would Im> undoubtedly the signal for a 
Ze]>polln to rise to Its top level of flight, but that In 
Itself nould lie iirotectlon to those lielow. But as effi- 
cient aiming re«|ulres comparatively moderate altitudes, 
ttie ZepiM'ltn might not wish to rise higher than 
neivvisary above tlie level of that first balloon. If Is 
at ouec seen how Important It Is to anchor tliese hal- 
louirn at 11 variety of levels, all, of eourse, as high as 
practieohle. by allotting the lengths of wire ais'ord- 
ing to the skill or clumsiness of the o|s*rntors. Discov- 
ering the balloons nl night would he at liesi like guiding 
a steamer at night among ieeliergs. Dotnimred to the 
imcc of a modern Z<«piwUn, the "Titanic's" fatal h|sss 1 
was Inslgulhcant 11 Is seen at oim* how useful atr- 
mlnes will Im‘ in reducing th(> speed of attacking air- 
craft, In making It jkissUiIo to sisit them with search- 
lights and shoot at them, 

Mr. Htelnmel* also proisises to turn his mine Into a 
tcriwdo, or means of offense, by omitting file small Iwl- 
l(s)u and NiistHuidlng the lH)nili by a long wire from a 
dirigible or an aeroplane Ho tints Intends to "hook" 
other atreraft with an evploslve grappling device, by 
dragging the wire from almve across the bulk of a 
dirigible or an aeroplane. The plan has the merit of 
slmpllelty; without previous alteration any aeroplane 
or dirigible may thus la* etpdiqied for attacking. 

But Us efficiency Is fur more probleraatlcal tlian the 
raining sehome. Fiitess the attuekliig craft follows a 
rigidly straight eourse f<ii miles without eliange of 
HiKsal, the bomb at the end of the long wire is hound 
l<i osellinte through an Inimotise arc Kveu so, the wind 
should rm-k the light bomb easily. If the attack re- 
quires lively maiieiiverliig — us It naturallv should with 
the enemy trying to dfslgt> — the course of the Isimli 
will Isi very erratic, and the wire’s dlre<‘tlou 
become so Irregularly different from that of the 
attacking craft that the enemy's Iteing hit will 
ls> as much a matter of accident as with a sta- 
tbuiury mine. If it were possllilc to set a whole mine 
Held moving; In other words, tly a whole flock of aoro- 
jilancs In close order, cseli dragging Us bomb - the plan 
would evidently ls« even mon> ellleieiit than stationary 
iidnes. But It would, otnloiisly, quickly result in a 
general disastrous entauglemeut A few widely scat- 
tered Isimb dragging aircraft would, oti the other hand, 
ls> worse fluMi a few widely sealtered mines. They 
wtadd be more isaispiciious ami, morisiver, at any pos- 
sible range of tbetr erratic wcajains the jKdnt-bluiik 
hlgh-anglc tire of tlie enemy wtaild Ih> of deadly accu- 
racy. (Iciicrally speaking, us meritorious us the modi- 
fies! nduliig Idea may prove In the air under certain 
elreumstam-es, as misplaced seems the Idea of aerial 
tortsslo Hllaek For this lliere Is no objwt, because, 
unlike at sea. In tlie air a shell hit Is Just us deadly as 
a torjicdo hit 


Suspending Life 

By the Paris Correspondent of the Scientific 
American 

I T apiwars from Dr. Becquorel's remarkable re- 
searehes that life can actually be HnNi>ended for 
periods of time which can last almost Indoflnltely , then 
the organism, whlcli upponrest quite dead Iwfore, Is seen 
to come liack to life and resume Its usual funollotis 
The ImiMirtance of the following experiments made 
nfam the lower orders of life can hardly lie overesti- 
mated, for the results arc of such a nature as to ostah- 
llah to nil appearance that life is not a continuous 
pheminieimn, but can be actually stopiHHl, then to re- 
commence again. Tlie following was written for the 
leading l’|iris newspaiier, he JfaMn, by Dr. Becquerel, 


wiio baa a twotnltunt piMtilan la itie botattteal 
meat of the tIMvendty. 

It may be arted whether It Is possible to rnmnlA thfi 
vijal ftincttone of a Uving being and thna free him from 
the action ot time for an ttnaeterutned period, then 
brtng the enbjeot back to life again. Such to the fla^ 
teaching problem which blologtots have before them in 
connection with the phenomenon of “latent life," that 
slitgular (acuity ptMMeased by microbee, spores, eggs of 
certain emstaceous animals, seeds of plants, and ev«i 
completely developed animals snch as rotifers and other 
lower orders. In all cases they appear to undergo a 
natural mummification from the (act of drying up, and 
can wait eeveral years or even much longer, then com- 
ing back to life nnder favorable conditions for their 
evolution. However, In nature It to quite difficult to 
asoerUin whether such germs have their life only 
slowed up or really stopped, for their drying to not 
complete and their protoplasmic substances always con- 
tain a certain amount of water or gases which serve to 
keeii up tbeir physiologlca] functions, even though in a 
very feeble state. But In the laboratory the result Is 
not the same, for we now itossess more {lowerful means, 
and by nalug almost perfect vacua, very strong agents 
for removing the water, and sources of beat, it becomes 
liosslble to keep the germs alive and at the aame time 
remove all water and gas from their ceils. Prof. 
Maqueuue demonstrated this in the case of wheat 
grains, castor bean and others, and the author did the 
same with pea and buckwheat. It was thought that per- 
fect suspension of life had been thus realised, but others 
maintained that such was Imiwastble, and were It so, 
that death must ensue. The vital functions were not 
actually stopped, but only very much slowed up, for 
there may be a very slight difference lietween an al- 
most and an entire suspension of life which Is enough 
(or the tairiKise. Dr. Becquerel then undertook to an- 
swer this objecthm by the use of the extreme cold 
afforded by liquid air and hydrogen. The striking ex- 
periments mado by Pictet. Dyer, Fadyen, and Dewar 
sUowi>d that germs could resist such lutouse cold, but 
the germs still contained water and gas and were not 
placed In a \acuum To make the result conclusive, the 
three rondltions for susiieuslon of life must be united, 
that Is, grtiatest amount of dryness, highest vacuum, 
and greatest cold The author was fortunately able to 
realise all this at Ia>.vdeu by the aid of (he eminent 
scientist Kammerlingh Dunes, who placed the resources 
of his laboratory at hls disposal. Thus the stiectmens 
Could be kept for three weeks at the temiieratnre of 
liquid air (—11)0 deg. Cent) and then for aeventy- 
seven hours at the extreme cold pnsluced by liquid 
hydrogen ( — 260 deg. Cent), using grains of wheat, 
mustard, spores of aspergllluv and other*, and various 
Imeteria, all of which were kept in sealed glass tul)es 
having the greatest possible degree of vacuum The 
thret' eon<llHotiN ot cold, dryness, and vacuum were now 
realised to a remarkable degree. It Is gratifying to 
state that the exp(>rtment was a complete success. All 
the grains at the end of one year and the sixtres after 
two years in vacuum, once planted or otherwise allowed 
to grow, were seen to germinate quite as usual It to 
to he noticed that In this very special case the cells 
were deprive*! of water and gas, and the protoidastn 
liecaine Iiard as stone and lost Us state of colloidal solu- 
tion, at irast while It was under the combined actlou 
of cold, dryiMsis, and vacuum. It can no longer lie ob- 
jected Hint the life to only much slowed np, for It to 
welt known that life without water, gas. and chemical 
reaetions Is imisissible. Dr. Becquerel thus maintain* 
that tlie exp«>rtmeutal suspension of life, all the while 
with the iKwsllilUty of coming back, and this for a time 
which niqiearN to have no Umlt, to perfectly realiiable. 

Bncli a result brings about physiological consequences 
whlcli are m<ist Inlcrestlug. In the first place, It re- 
futes the groat prluelple of the continuity of vital phe- 
nomena, by which It was affirmed that life to a sufloes- 
kIoii of uninterrupted phenomena wblcii could not have 
the least Btopiiiug without causing death. The axiom 
"life c<jmes from life" now receives a setback, for In the 
present case life Is actually etopped, then it commences 
again. Before the present phenommia It will be Impos- 
sible to maintain the “vltaltet” doctrinm which certain 
sclonttots and phllosopliers still uphold. TAfe to not, as 
they think, a mysterious force *ir a directive power 
which comes from a world lii which phyaica and chem- 
istry have no part and whlcli (or that reason eeonpe* 
the Inflexible iletermtiitom of natural phenomena. OoD- 
tliiulng the ideas of Claude Itomard, tlie author tfilM* 
the ground that life to no more than the exceedingly 
complex phyidco-iffiemlcal w(»>ktng of protoptoemic mr- 
gantoms, which are determined by their Inceoeant ra- 
tions, their continual exchanges with elements of Mat- 
ter and different forms of energy. 

Not lees disconcerting and of wonderful scope, are ^ 
biological consequence* of the suipenaion of lUe. Jfijf 
using such methods In the laboratory. It wiU be* p«r^ 
hMiM, pamtUe to preserve spedmans for a* mmiy (Mi- 
turles as need he, using, for inttanee, germ* of emniita 





hidac td lieJeteitM WMfAt « 

, «^es.‘eain|«f>jB« tto »ew 

lemarkabte 'coiMuaton enlMfi to.. 
energy faito-and that will h«n>m 
some hundred tboueand ceatt»rtee-;i^lflMl,iIl, 
beluga perish, their germs may ^ prtMftrW fit 
state of lUe tor a very long l«rh>a ftah W - 
the three Audition* of vainfiim, otyodii; ^ . t 

would then bo realised. It to a tjueKtlM w^t 
come of all the germs which are iKMM»od'dtt.'<WM! pWijto 
when It takes the conditions of the moOh, Jur , 
Were the earth to come under the tofinetan of !t , , 
sun, it may bo asked whether the new raAtittoM 
awaken the germs to life, and thus oommenfill a toW ^ 
animal and vegetable reign. Or If not, the ptonst mlfiW 
break Into frnipnents from shock or mtploSion hind the 
meteoric fragment* charged with the germ*, 0$ Lord 
Kelvin thought, would go to re-people new W0t|i<to 
Prdiably not, the author tWuka, for chem^l »ljd 
microscopic examination of meteocltea doea Boi tktor 
out that idea. 

Plante and Oteflaafi 

S o closely to the idea of auffering oaaodated to oiir 
minds with that of disease, that It appear* at first 
sight a mere figure of speech to refef Id certain dto- 
orders to plant life as “diseases." A veiT Uttle reflec- 
tion, however, shows that the term Is (Idly ' Jlisrifled, 
and that pain, while a very frequent concomitant Of 
disease in animals, to not its ebtef charaeterlBtic. In 
fact, such laito may be regard(>d os a danger signal, 
warning the Monism to take action against an enemy. 
And Just because the higher plants do not ecHtvlp op~ 
rioe© onemiee (since they have, In the majority of caeee, 
no mobile orgHus) there has been uo occasion for a 
sense of pain to lie doveloiied In {ilants. 

How, tben, do plants react against injury 1 How 
do they resist sneh attacks? 

It may she*! some light upon this question if wc 
briefly (^mslder the <>orre8poiidtng Inquiry: How do 
nitlmsls rea*'t against injury? In this case we find 
that there are tw*i distinct methods employed. An 
illnstratlou wilt best explain this point 
If the enemy to sufficiently large to be dba^rnlblo by 
the (wiises, tlie organism reacts either by seeking pro- 
tection to flight or under cover, or by warding off the 
enemy by direct counter attack. But with Invisible 
ftsm— inlerobtsi— this method falls; tins organism then 
lias reconrso to physMogical and chemltial weapons of 
defense. The phagocyte or amoeliold cells of the blood 
d*i their b*>st to devour the invading hosts of microbes. 

At the same time antitoxins may be manufactured in 
the Issly to eimnteract the toxins or poisons produced 
by the bacteria. Now a plant to to all Intents and 
punKsieK blind, deaf, and devoid of ail onr finer smses. 

It must, therefore, react against many enemto* plainly 
visible to us. Just as wo react toward the invisible 
mirroHcopic hosts. The fly alighting on cattle to the 
lusture to promptly whisked off by a member siieclally 
provided for tills imrposc. But an Insect alighting on 
a plant to free to make such attack as Its natnro 
prompts, ft)r the plant In all but a few <!Xceptionai 
cases of tos*tctlviirmis siiecles, neither sees nor feels the 
enemy, nor, even If It did so, would It be able to ward 
it off by action. 

It to, Uierefore, only reasonable to extiect that plants 
may to a large measure use chemical means to ward 
off not only rolcrost-oplc, Init also larger enemies. We 
should naturally exiwt that plants, devoid as they 
are of artlv** means of defense, should have deveUmed 
to a rather higher degree than to the case in swtmsia 
various isuislve means of defense. Among such there 
readily occur to onr minds thorns and prickles, wbirii 
indeed are extremely common protective device* to 
plants. But to It not very probable that plant Jntoea 
also may serve to keep off Insecta and ether eunmlea? 

If so, we should exrsa't that any degree of matotttri- 
tkm, any deflclen*-y in soil, any excess of motsture w 
other untoward circum8tan(>es, should Immediately ex- 
pose the plajit to the danger of Invasion hy tostots and' 
other iiests. And vice vena, we should argue that the 
most rational metliod of fighting such lovasjofl -n^odld 
bo, not so much to attempt the often extronMiy flifiteoK 
task of exterminating the praying speeies, hat XAteer to 
strengthen the plant so as to enable It to munuteioWra 
tbooe Juices tay means of which it wards <10 enemies. 

Plausiblfr ae these conjectures appear. It amM W 
admitted that facto are not wholly In haripotiy arith. 
flMM. JVw while to some cases ptoafs ate very 


waokened, authorltleti tell us that to meet, ceate ffr t" 
UMsOto seem to find vlgoromi plaute Jpet M aueoeptWIfi 
as the wenk ones, w*.*, 

the treaty snsceptlbUlty of wepk »»«ate la to«w Mto ' 
end, altbepflh not nnlversat. ^ ^wsaalQ wktfitit'fllH^ ’ 
are epIMi^ pom matoutriteto; hftodrmilit soli 4 
, temfi, axosMeu ifcohrtata. op, ot^ 
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/ ,4 ItHUtm to be OeelmS Ui « toetlng place (or 
t eappoee a» b«rt plaoe wouM be on 
«M «t (he teeine grounde; bendy for 
: In ^htta ttm mH peftb of (be comitry, 

, Ob locet wen; but eendncted by reetdente, 

, e. ^ ajtpoiatedi by the edeatinc or 

etilU^ 40PbxtnMmt, or both, of ecbne nearby college or 


•qmiA edPHtM (or fJi^ and left earm Up and down 
d««ie(|«n% tf gmw Into, would xeualire aometblng more. 
Bore ebnlAhe oanded on foe a eonetderabie length of 
that (ee doalraMe) an aceawulatlng, confirming nerios 
of teata ; g,, aa to bow relatively, balla cnrre 

out of (iw plUDB of the parabola; If It la caoaed only 
b^ iwtrMng ttw ball; tf It can be done at will; or bow 
(requeptty; tv vrtiat pitehera or elaaa of pitchers; 
whh^ aewfinttona, right or left, ‘produce which curves, 
ate. eecmnulated bnd reliable data would be of 
great ptnotteal uee to pitchers (as we sball notice ftir- 
ttaer) and to eolenoe. Better find out Just what really 
bapfane, and how much, before trying to ezpUln how 
or irby It happens 

Then aeoma to bo an almoat universal belief In the 
wide uee of in and oat, up and down “shoots, ’’ “fade- 
awayat** “floating carkacrewa," etc. The dhentlflc mind 
naturally aake (1) why thla large belief in thle large 
performanoe; <21 what canae then may be for some 
curvaturCk inieee are not neoeeearlly the same ques- 
tloa. There was some advantage In the old-fashioned 
ofilage oorrlcttlum. Including, a something of both 
psychology and phyaice. In all the published discus- 
stone that I bave seen It aeems to be taken for a aet- 
tled fact that all ttaia throwing of wide curves Is going 
on all over the country, and that It is up to the mate- 
rial aalentlsta alone to explain it all. Psychology sug- 
geata, e. g., how much of what moat people believe la 
from hearsay. How many out of tens of thousands get 
squarely In front of pitched balls and try to see If there 
are lateral curves? In a case like this the opinion of 
the great majority la utterly worthless. Next, of Uwwe 
who have carefully tried to see, how many know the 
abaolnte reqalrementa; that you irnist get the catcher 
out of the way and have your eye exactly In the plane 
of the parabola to see whether tbe ball goes out of that 
pbUM. And bow la any bnmon being going to know 
just where Uiat lUvlalbte plane is going to be? fto much 
for tboae who simply aey, “I have seen It.” As an ap- 
proximate test of appearance, I stretched a fine wire 
about sixty feet tong. On It I hung a baseball by a slid- 
ing ring. To tbe ring I attached a small flah line, and 
arraiHied weight and pulleys so that when released the 
line would draw the hall swiftly to the other end of 
the Wire. If I placed my eye at the wire, of course the 
ball would seem to come straight all the way. But If 
I was a little away from the wire, the ball would seem 
to come straight toward me at first (so staarp the angle 
of deviation) and then to swerve off quickly toward 
the last This, I repeat, was only a test In spiiesrsncc. 
The curve of the falling ball would complicate It mon^ 
Optical Ulnsion Is more common than many Imagine. 
Everybody used to believe the sun rose and set, becHum* 
they “saw It" They killed Bruno for depylug It. tiomc 
insult people now for doubting what they “saw.” Ani- 
mal palUters always thought that hones ran in a cer- 
tain way till the klnetoecope proved them entirely mls- 
Uben. In" moving pictnree (founded on <gitlcal Illu- 
sion) there lis a spe^l Ulttathilloii of curves vlx. : If 
titoiae to represented somethlitg coming from a dlsUnce 
toward tbe spectator, say a railway train, It will seem 
to cteue stralidit tosmrd you, or almobt so, and Just as 
It paasos, to <!lteve or swerve off to the side In a most 
asteutohiiig way. But^ we know, there could be no such 
curve la tbe railway trank. Buppoee your eye to bait 
a off the parabola. The ball in csmtng ten feet 
emy about an foeh frcii your plane, so sharri 
to i^aatfle, and In baif a beuana It tehtoks by you half 
a (he right or Mtb Of bourse, it seems to curve. 

e#l#toBlr at the end of the mgM. So mutdi as to the 
^ and the ‘T shvT end the psychology. What 

Jt^veitoes' atore sducatod ajid even sto^itteai minds to 
tefttei# In tending te <»» «tt ies tutor to tboso curves 
. <9 'exptolpeiiit, Vtem them and from arti- 
MWl #«h t eould oMidn oa ibe sahtoct, about all that 
'fraan|iba$a.lMt"ttoBe 'ate the experiment 
unto «|l^*4rMh “(wo tsMtot’* tout atotot forty years ago 
Itole; ttdtor >!■«« ugu u pramlaent 

M .toe»todiK'h||toiiffit> idtelted a 'ball that 
Mt.auto dr:a'!l4lMih''«to«A, on the east 
fmit «ito idde of an 

... , 
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ratUB, aoawwttere In Ohio. These experiments should 
not be dented or underrated. They aimed to sec that a 
certain thing could be done. But they are not scientific 
proof of all the cnrve pitching that the masses talk 
abont I would oay, by the way, that less than three 
posts can prove nothing, and posts, trees, and sticks 
leave eome room for doubt. I used three screens. 1 
may add that I did not succeed In pitching any curves. 
However, I had to move away soon. I left the screens 
on tbe grounds, but never heard of anyone sncceecHug, 
although there were some wonderful “curve pllchcrs” 
abont With all tbe talk and print about curve idtch- 
ing all over the country by amateurs ns welt as profes- 
sionals (the wonderful shoots, Jumps, etc.), one would 
think what a skillful science and practice It must lie by 
tlw great league pitchers. (Of couris* those men are 
not responsible for what to said atomt them.) But 
whet do we find? Mr. Irwin said the great professional 
pitchers he consulted did nut pretend to know the 
theory of cnrvos. One thought of trying to s»>e If he 
could pitch curves purposely as he wlshetl This Is the 
great age of science, and baseball to nn ol)sesslon of 
this country, and still all this curving Is asserle*! and 
dented. 

As to explanation^ so far: Wc know that n sud- 
dent gust of wind coming at the eleventh or oilier 
time will deviate a hall some But that to not frinpieiit 
enough to confuse a series of tests, or could lx* guardtsl 
against. 

Mr. Irwin and the professors seemed to see (he In- 
adequacy of the twirling theory, and they threshed out 
in vain the falling of various bodies through mediums 
of various densities (reisirted lu VoUicr'a Weekly) I 
would suggest the fact that all IxMlles falling through a 
medium near their own density are liable to deviate, ns 
a feather or ping-pong ball in the air, or a billiard bull 
or marble in water when It gets down where the water 
to nearer the denalty of the ball. But the air Is noth- 
ing like BO dense as a liaselmll. And we know that Ihe 
thrown baseball d<ies not slow up like thosi' fulling 
Imlto. The theory of air compression was dtocardol 

Con we suppose that If projected balls were given to 
unaccountable deviations gun practice would lie so re- 
liable and accurate as It to? 

The revolving of a ball on Its course causes deviation. 
But how much? A rifle ball to revolved on a plane per- 
liendlcutor to the course to keep it stralgbl We will 
only note here (hat It requires a tremendous explosive 
force to do It A cricket hall to not pitched as fast as 
a baasball. and a little twirl when It strikes Ihe ground 
will deviate the rebound some A tennis Imll to siniiller, 
has a frictional surface (purposely), and tbe racket has 
a broad and very rough face, so that by a slanting, 
grinding blow the ball can be made to revolve with 
great rapidity, and the grind on the ground will give u 
greater devlntioii still A golf ball to small, trenched 
or corrugated, and when hammered with ii hard club, 
so much heavier than Itself, with a slanting stroke. It 
will spin and curve considerably In Its long tllghts The 
wind also has quite a chanco at It, I<m> The billiard 
ball receives a sbot-Ilke, longitudinal Imiaict from the 
cue and twirls on the frictional cloth, and Is^tiig hoavj, 
retaliui its motion the longer. A baseball hamroensl by 
H bat on one side, that Is. a heavily batteil foul, will 
spiu conalderably. Now, a baselmll has no ground or 
doth table-cover to spin against. And to compare Its 
revolutions In the air with those other balls we will 
have to imagine a baseball fired from a rifleil cannon, 
or hammered by a golf club several times its weight, 
wielded by a giant, and allowed to soar a long dlstoticc , 
or by a giant tenuis racket, etc It would retiulrc h 
human band of steel, swivel wrist, and explosive revolu- 
lion; a kind of “double million magnifying glass” gym 
sco|ie, as dam Weller might say. But anyon«« can get 
some Idea of what a hand can do in revolving a Uase- 
hall. Color iwrt of a ball, ao as to see belter, and lei 
a’atchcrs atand near the line along which the twlrler 
pitches the ball. Anyhow, If It spins rapidly It will 
not always atop on atriklng the ground, and svmu* of Its 
spluning will be seen. Then there to the handicap of mak- 
ing it revolve to tbe right or left, up or down, and all In 
addition to the atraln of control and speed, without which 
the best pitcher will be batted all over the grounds A 
practical question to. to It wise for a pitcher to addi- 
tionally strain and distract blmseif by that which to 
not yet systenuitteally tried out and reportwl? And, by 
fnller (acts, theories of explanation ought to be belpeil. 
Ono of these te that friction of tbe air on tbe side of 
the ball revolving forward la greater than on the side 
revolving backward, and acts as a brake to swerve the 
ball to the forward revolving side. 1 knew the head 
of a high sobool who held this theory, but taught the 
tdtcheni to tWtet the nose of the ball lu tbe direction 
be wanted It to eurve. llm Beraoulllt theory Is that the 
aide of the gblWtaet velodty la the aide of the least 
presaure from wlthont Is not tbe side of the greatest 
velocity the sldq ^ the ball that is revolving forward 
la toe dlreettaiu of the ball’a flteht? And Is not the 
side rerolvlag backward toe side where tbe air goes by 
toe ban teM toilldiyt toe side of the greatest pressure 
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from wllhout? According (o the Iheor.i. the ImjII would 
lie pushed to the side revolving forward, the side of 
leas pressure. But Prof. Franklin seems to me to draw 
the opposite conclusion. 

Suppose a pitched ball to revolving nose In the left. 
Pressure and purchase lielng greater In front than be- 
hind, it would seem that the ball would claw or work 
Itself to the right. Also, the right todiig the side of 
greatest velocity, least pressure, the ball would tend to 
the right, by the Bernoullll theory. These fomes might 
be true and yet overbalanced by a third and greater 
force, which we may call tin* wedge. Tbe stirriiee of 
the revolving ball on the left front quarter to by fric- 
tion sweeping the air out of the way and backward, 
while on Ihe right front quarter It to sweeping the sur- 
face air inward and forward against the oneomlng air, 
so that the greater resistance iiressare on thal quarter 
wedges the bull over lo the left As a ship moves for- 
ward, if there to a little more floating Ice on one bow 
It will tend to wedge Ihe bow over lo Ihe other side 

I repeat for emphasis (1) most of what we believe to 
from hearsa.v ; (2) (hut those who only say "I have 
seen it" should consider that, for one to see and know 
the curves In question, he would have to know Just 
where the plane of the {larubolu to and have his eye 
there : (.'1) oiitical illusion to more common than the 
nnseientlflc Imagine anil seems lo have been Ignored In 
this discussion; (•!) a testing place, carried on for a 
roasoiinblc time, would be a benefit to players a-id 
hcleucc. S C. Thompson. 

Ocoee, Flu 


The Current supplement 

A NKW dovlee for ineasnrlng stellar radiation, de- 
serllsMl In Ihe current Issue of the Shppi.kmbnt, 
No 201.5, npis-ars to make iiosslble more extended In- 
V4‘sUgutlons 111 an Interesting field —The Westlnghouse 
turbine nsineing gear to described, and the ingenious 
coiistruetlon that lias made it praetleal to fully Illus- 
trated.- Sir Hay Baiikesler tells how to get struck by 
lightning, aiul how not to. Including much useful In- 
formation about llghtiiliig.-- In Ihe riddle of Mars the 
theory of the canals to discussed from a new point of 
i tow — Some Important hnrtoir Improvements in the 
IsIiiimI of Sf. Thomas are descidlied and fully llliis- 
trntwl— The first contest for safety of neroiilanes, at 
Paris, tells (he story of what the Nttorry gyro stahlllzer 
did, and an llltistratlon of the apparatus in given. — 
llecordtng iniMinllght and night clondlneas calls atten- 
tion to an entirely neglecteil hraiu'h of atmospheric ob- 
servations and ris-onto. Other articles discuss the pro- 
tw’tlou of bnttlesliljis against submarines; the geologi- 
cal action of man in changing the toiKigraphy of the 
earth, and a survey of the manufacture of alcohol 
from wiMsl refuse 

What It Cmtg to Kill a Man in War 

W IIlilN the Bane Medical Library of Stanford 
University was dedlcaltsl on Novemlier 3rd. 11)12, 
Dr. Dnvid Starr Jordan delivered an address. In which 
he staled : “In modern war. It now costs on the aver- 
age about (l.^WlO to kill a man. In the late Bcs»r war. 
tills exiH'tise ran up to nearly $40,(Mg) It to chea|s>r 
to save men It to cheaiier to stop killing. In our own 
eountry. In tbe lime of peaec. when nothing but la-aee 
to possible among civilised nations we spend nearlv a 
million dollars a day on matters oonei'rned with past 
or future wars; gNfiO.OtH) a day, on future wars alone, 
that we may not lie caught napping whuu the day of 
Ihe lui]s)sslblc shall arrive.” 

Bl^riot and His Supposed Transatlantic 
Machine 

ppHUBK recently apis'ared In the dally press a stale- 
I iiient, criHlItisl lo Mr. Arnold Krnckman, that Louis 
BIfrIot IS building a four-motor traiisatlanl Ic uiarliine. 
Iinmedliitely ii|Min the ))ublientliin of this iinnuuix'e- 
nient. we requested our Paris ueronantlc eorresisiiidpiit, 
Mr John ,1. Me, lo Investigate the matter He for- 
wards us a commniilcutlon from Hidriot, in which It. to 
stated' “I have not the slightest intention of (siii- 
structlng a inui'hine for crossing the Atlantic, and still 
lisis for a journey around Ihe world. I know nothing 
al all of the apiairatus to which you refer.” 


Surveying with an Automobile Truck.— In extensive 
surveys to be made this summer by the Coast and 
Ooodetio Survey and the Geological Survey, between 
Baratow, Tex , and the Pacific Ocean, an autnmobile 
truck will lie used for transportation, m platsi of horses 
and wagons A special machine is used for the purpose, 
equipped with solid rubber tires, dual Isdniid, and extra 
tanks for gasoline and water. The same plan was tried 
with great success in two previous seasons; last year, in 
surveying between Denver and the ('anadian toirder, it 
was estimated that the expense of this mode of trans- 
portation was about half of what it would bave been if 
hones and wagons had been used. 



Cerium Artillery hi the War - -- 

RTIIXERY huH BiwayK played an InxKtrtaiit i«rt of balllatio afSciency, by the application of a mllty two venldea. The 
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Held oiwratlom. Tbla end la aebieved wttlMi«t aiif aae* oairiaso u|>on afWch tba arte 


t 111 the tnllltary opcnitloij 


A<’ean!llng to the latent hgaren available which may bo fitted with feet after the inantter Of ttie Dlptock pedMili 
taken aa of 1»12, Oennany had 8,«efl Held (piim agalnat The Krupp deaignation at tm piece a« a howliwr 


Jour Invariable recoil, and by the employment of wpeela carried upon one carriage, while the^ ether ^ohraiMI y 


ttoantlng with the recoil brake and tfae two ate i 


than 4,4:rj Held 
gunM. KiiKland. 
with 1.1 TO licKI 


artillery In Iti 
the front rank, 
and the great 
Krupp eiitab- 
IlHhraent In one 
of the InduH- 
trlal wondere 
of t h 0 world 


pitted ugnliiet 
the prwluetN of 
the beHt Kiig- 
I 1 H h and 
French ord- 


great elltcleiic.v. 
and II In prob- 
able that the 
fate of the 
preNent war on 
laud will IH' 
largely depend- 
ent on Hold and Transporting pa 

a lego gun a. 

Siege oiieretlotia are uaually long drawn 


Transporting part of the mounting of a powerful mortar by motor car. Gun and mounting are aaaemhled where fired. 

lally long drawn out on ttccount In to dUtlngnlah It from the mortar proper, reserving withdrawn, leaving the arm coi 


of the time re<|nlr)>tl In ('hanging the Nolld firing plat- the latter title for tboNe weaijone able to fire 


angle exceeding 45 degrees. This 
greater variation in its elevation, w 


form as the IlneM around the InveHted city or fort are angle exceeding 45 degrees. This new arm has a 
drawn closer. greater variation In its elevation, so that It really is 

Kealtelng thiN deficiency In raohlllty, the Krupp firm more flexible In use. ITie two terms, however, are 
has designed a mjw t.vi>e of inortur of this character, now so generally confounded that It may be classed 
the salient feature of which Is that It Is mounted uiton as a mortar. 

a gun carriage, so that It ea.i be moved from point The Imrrel Is made of steel, and comprises the Inner 
to point, and Cion even be attached to the artillery In here aud a Jacket, the total length being 11 feet. The 


The Krupp deaignation o* thia pise® a$ a howllwr toIw. In trai^rt the two pletaw are hauW 

■ atety.'tim'Wtia" 

wbofliM eatft 
cafrtade 

shod wlljh teeti . 
so as to i»trtnte 
tsumage over 
smft ground 
without alnk* 
ing, while haul- 
age Is oarrted 
out by gasotiae 
motw t«ra, aa 
being more 
suited to the 
work than 
hones. Upon 
arriving at the 
position of fir- 
ing, tlm mount- 
ing carriage la 
planted first, 

The 11-inch howltaer ie hauled by can. ^ then the 

ltd poonds 1 powder, 80 puttods ; maxlmDm elevation, OS degreee ; maximum range at 60 degreei, second carriage 

24.878 feet; fflsxlfflnm imegu at 42K degraea, 88,186 feet. Is moved up 

from the rear, 
until the bore 
Is in line with 
the cradle of 
the mounting. 
By means of 
thin wire 
cables and pui- 
leya the mortar 
Is pulled from 
ita own car- 
riage, and 
slides over ape- 
clal guides 
through the 
opening In the 
second car- 
riage, until it 
Is In the de- 
signed postUon, 
where It Is 
made last and 
connected u p. 

of a powerful mortar by motor car. Gun and mounting are aaaemhled where llrcd. The second car- 

riage Is then 

I to distinguish It from the mortar proper, reserving withdrawn, leaving the arm complete upon the mount- 
le latter title for those weaimns able to fire at an ing carriage and ready for firing, 
iigle exceeding 45 degrees. This new arm has a The training gear gives a maximum elevation to the 
roater variation In its elevation, so that It really is mortar of 65 degrees and works mmn a rapid system, 

lore flexible In use. Hie two terms, however, are The weaiwn can also be moved 5 degrees on either side 

aw so generally confounded that It may be classed In the borlaontal plane. The upiier iiart of the cradle 

! a mortar. Into which the boro slides carries a group of three cyl- 

The Imrrel Is made of steel, and comprises the Inner luders. The central cylinder Is the recoil brake. 







i oMl trpu « vmui til wwd In au liutaila- 
Han «t 'KM 'Wtltiaai^ Oot for ft nunber ot year*. 
^ . mftuiit ’mdiMtiter teas tiean in uae In the United 


atolMMA}' nrhaiftback vaiaelii. This aomo device 
aonititilba ^ prlmApal fMtote ot the plant at Fort 


ftnftb an nnloader conalata of an Immenae 
blWin pivoited near the center In each a way ns to per- 
mit ft movement In a vertical plane. At one en(l-.the 
working end— a vertical leg ie pivoted, at the bottom of 
WMeb b tm device for aelalng a quantity of the mate- 
rial which le to be handled. At the other, or non- 
worfclng end, la located the cab of the general oiierator. 
Thla man eontrtds the vertical movements by which the 
vertical leg la let down through a hatchway Into the 
hold and later on withdrawn, the load having been 
aeenred in the meantime, There la a loading operator 
who occuplea a poaltlon in the lower part of the vertical 
leg and who manages the movementa of the bucket 
wbldi realties out and gets the load. He la able to 
cause the budiet to swing round In au arc and to 
extend Itself. So perfect Is the whole otwratlon that 
It has been found possible to secure mechanically up 
to 87 per cent of the load of Iron ore. The entire appa- 
TBtue, rocking beam and all, la supported on a car- 
riage capable of movement on a eecond carrlogc under- 
neath It This “foundation” carriage may bo moved 
back and forth on suitable tracks on the dock parallel 
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Car dumper in action at a South Amboy pier. New York harbor. 



Hiilett nnloadera at F«rt WilUamo, Ontario. One of them hoe joat rdeaaed Ita load ot coal; the other 
la down in the hold, grabbing eight tone of coal. 


sis coaling plants, and in two of which four more 
plants are under construction. In New York harbor 
alone, there are thlrtei'n separate ports anil twenty-nine 
coaling plants In the year 11111, a total of 1,000,000 
earliHids of coni were disehnigeil hy the coaling plants 
of them* four harbors Into vessels of various tyjies. 
These four harbors luiie n dally coHlIng capaclly of 
more than 11, IKK) eurlouils. although none ever oper- 
ates at capacity for any eoiislderahlc length of time. 

The coal Is handled in various w-ays. In many eases, 
It never encounters anything which would usually be 
ternieil a lucx'hanicnl device In others, the niechnnical 
apjmratiis Is u very prominent feature. In still otbera, 
there* is B comhlnntloii of nicclianlcal devices and pier 
operation. 

Indeed, one may eliiKise to regard the arrangement 
of the levels and grades of a ph'r and of the storage 
bins and discharge rhntes as a gigantic piece of appa- 
ratus, the whole being run hy liK*omotlve« and gravi- 
tation. And who could deny that we have here the 
essenttala of n machine? In one case, you will 
have the railway tracks on a pier arranged on a gentle 
up-grade as the outer or soa-ond la approached. The 
loaded coal cars arc simply pushed out onto the pier by 
a Iot>omotlve oiH*ratlng from the roar. When the cars 
have been dlwhargeil Into the bins tieneath the tracks, 
the down-grade toward the shore end becomes of aervlce 
(Oonoluded on pagii Itt.) 


to the length ot the vessel. The carriage to which 
the rocking arm Is pivoted has a longitudinal move- 
ment perpendicular to this. By counting all possible 
movements, the unlonder may be made to operate 
everywhere in the hold — fore and aft, isirt and star- 
board, high and low. The great offlcieucy of these ma- 
chines with Iron ore has no doubt been the reason why 
they are now being adopted for uae with coal. 

The Fort Williams plant Is equipped with two unload- 
era, each capable of securing an 8-toii load of coal. 
There Is in addition a rehandling and atixtklug bridge 
having a length of 475 feet. The unloading equipment 
is at the front of the dock. After an luiloader has 
aecured Its load, the latter is disi'harged Into a con- 
veyor car belonging to the unlonder. Thla car Is dis- 
charged Into either the scale lorries preiwratory to u 
discharge Into the bins or into a storage pit. There are 
thirty bins araapged In two parallel rows of flfteeii 
each. 

The cam to be loaded are run beneath the bins on 
two tracks at B lower level. Thirty cars may thus be 
loaded at one setting. It la not necessary that they be 
loaded simultaneously with the u^oadfpg ot flio vessel. 

It to ftaid that a vessel ha'vUig a load of 12,000 tons 
may be unloaded by one ot the unloaders In about 
tw^ve hours, tbe capacity of the unloudere being 400 
or DOB tons per hour. 

The teveree procedure, that of transferring coal to 
a ««aato/.ml(d>t hot seem at drat blush to Involve any 
eaiMtotol difllcHlty. However, tbe amounts to be handled 
AM ' toii tmoymcua and economy ot time and operation 
•n bb tohportanb that the moat highly perfected meth- 
oBaw lMdiy have been tbe reenlt of a long period of 
meet «l#*to4Urte provlftona are to 
# dotilbt qpoh our ^tlbntte Co»$$. Here we 

FMtedclphla, Baltimore, 
<• aiiiMdy .ptovbbed' with nfty- 
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Head fmatoa df coal car ^evatora at akorc cad cf creat pier of Norfolk and Weatem Railroad, Hanp* 
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SeM«MiffhtB of the Gonaui Fleet 

T IIKKE la Jilt iwt* tn bavinx powerful and dfioteut 
arc UtuiiM If the Hxht la not reflected hy mlrmra of 
the proper aectlon uud pollab; and In thla reapeot a 
(lorman Inventor Iihh eurceeded In produoinx xrinding 
machinery that will turn out perfect parabolic mlrrore 
of any deatred diaffieter, and of a wonderfully fine 
pollab. Tbe largeet of these mirrors, S 
meters, or say e.Sd feet, tn diameter, nc^ 
ing on a source of light of 440,600,<K)0 
<<andt».power, will Illuminate large objt'cta 
In favorable weather so that they may be 
dlatiriKnlshed at a distance of 18.5 kllo- 
metern, or 11.5 miles; and tlielr light has 
been seen nt a distance of 400 kilometers, 
eqnal to nearly 260 miles. The accom> 
paiiyltig photograph shows a aearchllght 
dlsfilay of tbe German fleet In the haibor 
of Kiel. 

Hearimt Type 

A new form of optophone constructed 
to enable totallj blind ia*rsoDs to read 
ordinary bfwks and newspapers, by means 
of the ear, has l)een Invented by Ur. E. E. 

Fournier d’Albo. A perforated disk ro- 
tates in front of a Nernst lamp, and pro- 
dui'es a bright line oonslstliig of dots giv- 
ing flashes of different musical frequen. 
etes. All Image of this line Is thrown on 
the tyiie, whh-h refleets the light ui»on a 
selenium bridge. Each letter gives a 
i-haraeterlstlc sound, which Is heard by means of a 
telephone attached to a Brown telephone relay. 

Aeroplane Motor Cara for the Ruflaian 
Army 

A liARGE numbt'r of motor ears, designed to oom- 
* a p)y with Niteclal reipilreroents, were recently sup- 
plb>d to the Russian army by a ]iromluetit Hwiss llrm. 
These comprise a complete acrojibim* squadron, ambu- 
lance vehicles and a workshop car. Tlie touring cars 
of the aeroplane siinndrnn arc mainly Interidwl to serve 
as means of rapid conveyance for the olllcers, a 8|s?- 
clal feature btdng that they cjirry two folding stretch- 
el's which, In cases of emergency, are readily lifted 
Into the car from the rear. Each car Is 
designed as a tractor for an aeroplane- 
carrying tniller, and a(^■orf^lllgl}■ is fltted 
at tho rear end of the frame with u spring 
draw-bar and susiieiislou device for a two- 
wheelod trailer. In one of our photo- 
graphs we show an n«‘roplane motor unit 
In which the tractor Is a motor truck de- 
signed for u load of two tons. The w(sk1- 
en an'hes of tbe body are designed to be 
lowered, thus redneing at will the total 
height of tbe vehicle, so that It will pass 
tbrough tunnels when trnnsfcrreil to rail- 
way ears. The two-wheeled trailer, us 
shown In the pbotogrupli. Is at the from 
end fltted with four resilient diagonal 
stays, Joined In a pyramid at the point 
of suspension, so that an entirely safe 
and elastic «mneetloii between tho trac- 
tor and aernidaue carrier Is limnred. 

The aeroplane carrier contains a num- 
ber of fiitercstliig conslrnctional features. 

Its dimensions fsr cxcersl the usiml llmlta, 
the bridge hcsiy lieltig a bout 25 fwt long 
by 7 feet wide, and nearly Id feet In 
clear height. The noroplaiic to be frans- 
ismtcd I'Mii thus be IntnsbiccHl without 
dismounting niijfhitjg (apart fn>m the 
planes) The height of tbe vehicle can, 
bowe\ei, be reduced ns rc(|iilrcd by lower- 
ing the wotslcn arches. The platform rises 
oiih 1,1 a height of about 1(1 tnebes above 
tlie ground, thus allowing aeroplanes to !»• 
introdneed In as simple and convenient a 
manner as possible As tbe .siiN|H>i)al<m 
device In front of tbe ncroidane can b<> 
removed, acroiilaiics can lie loaded at will 
frtim the front oi rear 

Our other photograph shows a trans- 
portable reiialr sliop In view of the con- 
sttuit additions to the nutomol)lles <iwned 
by army authorities, n want has boon 
keenly felt for such transiHjrtnlilc repair 
shops allowing any reiMilr work on motor 
cars or aeroplanes to be done In the Held, 

Tim very subManllal body of the car, 
which is mounte<i on a .•IVi-ton chassis <ajulp|KMl with 
a .W horae-jK)wer motor, has a sailcloth roofing. The 
upper halves of the side and rear walls likewise con- 
sist of sailcloth, while the lower halves are substan- 
tial planks, which can be folded down to form a 
platform on which tbe men can Work. The equip- 
ment comprlMs a lathe, drill, Und wtw, mining 


iliMiohlne, field Mnltby taf anvil, 
etc, 

TUe machinery la dealssed tot hhad aa well oaiolM- 
trt« otiemtlon hy means a dytuuBo Inetalled In th* 
oar. This dynamo la driven direotty troo tbe sifltbv 
of the chaaels through a ailent-tooth obaln-dtive, aikt 
can be thrown In and out at will. The total weight 




tiwflia«hinta}mow|tta< 

Jh i«r woat art* tfiW' 

In tiw now Inroane auch “ 
and hoiUHfdsUe material ; 




German floel taming night into day. 

of tho vehicle, iiiclualve of Ita equipment, la about aix 
thouaand kilogrammea. 

Bureau of Standards Furnace for Teatin^ 
Buildindr Materiab 

By Hartley M. Ph^pe 

W HAT Is probably the moat efltuleut fumaco tor 
the testing of tbe flre-realating qualltlee of build- 
ing materials ever c<mstmcted In thla country la being 
completed by the United States Government at the 
nttsburgh, Pa., station of tbe Bureau of Standards, 
it is also to i)« used for load-testing under Immense 
beat. The (smditlous of tbe teats will be aa near as 



n aeroplane motor unit, eonidating of a two-ton tmek i 
aeroplane trailer. 



possible those obtaining at • fir« and where 
of water are betm flloyed on the beaiM 
For tbe hoaeing of the fnroace « tniBdlhig pf |i|ht 
structnml*lioo tndneworfc on which are dheeth 
rugated lroii.A>r the walla, has be«i erected! the lmli4b 
lug and fiiRUee repraaentlng a cost of ehoot fWm. . 

The Govwnaucat if « large oonmuner UeOt 


mHataom exbaa^miy 

heats. BtandaiT- 
be ascertained • 
fractorloB. 

contractors and t] „„ ^ 

Jhg to made available • 

tins pnWtehed by the 
to time. ' ' ; ■'! '' ' , 

The furnace Is In the flon# 
ogram, and la bidlt of flw-bridift tW 
[derB of solid brkjk taking up 
pert of the Interior. There hi. aR 
system of flues, the heat being apiiete& b#. , 
burners In which natoral pu, 
compressed air, Is bbrned. One ;iMe od 
the luclosure to oped, end heiWr w itonel'* . 
S by fl feet to buitt up o* thh nifltetial 
Which to to be tested, the |Mnit,,ilMdd la 
an iron frame suspended finia T^bemn 
travelers, forming lu fact tbe other waU 
of tbe furnace. By enependlRg it the 
panel may be mov(>d away from the .fur- 
nace and tested for tbe action of Water, 
whldi to sent against It through g boM 
or several 8tn«mN. 

A feature of the work Will bo the test- 
ing of safes uud HHng cabinets to see 
whether papers contained in them are damaged by 
Are. Any manufacturer may send such objects and 
tiave them tested friH) if such testing to In line with 
the work being done by the Government. 

For the testing of loads under high heat tbe mate- 
rial to be tested-^ rolumu of concrete, cement, etc- 
— Is planed on the brick piers, and on top of the mate- 
rial hydraulic Jacks of great power are set. ntese 
Jacks exert both a downward and an upward pres- 
sure, the upper pressure being against a heavy steel 
beam. 

The furnace to to be in charge of Walter A. Hull, 
expert In testing flrc-reslstlng qualities of building 
materials Ho entered the Government service recently, 
after wide exiierleiice In llre-brtck plants 
In tbe South and elsewhere. P. H. Bates 
to head of the Bureau of Standards Itrancb 
at t>lttsbnrgh. 

Schanimuiii Amunr Plate 

•B several years the German naval 
administration has l)««n experimenting 
wUb a new type of armor plate, invented 
by the Koenigsberg engineer, SchanUann, 
vrtileh appears to possess considerable 
merit. Tho siveclal advantages claimed 
for it. In comparison wHth other armor 
plate, include diminished cost of produc- 
tion, reduction of weight by one half, and 
increased power of resistance to projec- 
tiles. Tbe 8chanmann plate to not homo- 
geneous, but to composed of an outer plate 
of nickel steel and an Inner plate of soft 
metal, conneeted with each other at inter- 
vals. When the outer plate to struck by a 
shot, it to not tterforated because the in- 
elastic backing prevents It from yielding 
beyond Its elastic limit. 

The Kricotteehniacke ZeiiiCkHft de- 
scribes exiierlmeuts in which Hchaumann 
armor plattM were reiieatedly subjected to 
tho Impact of projoctlles of tbe "S” type, 
These projccttlos, fired from a disSsiisa 
of 500 meters, perforate a SVb-ntHUmeter 
plate of nickel steel, but produce little 
effect on n Hchaumann compound plate of 
the same weight, composed of 2 mint- 
mbters of nickel steel and 8 millimeters 
of soft metal. 

A flehaumunn plate compo^ , of SH 
millimeters of nickel irteel and k iglttU 
meters of soft metal to not perforated ev^ 
when tbe range to shortened to TS mietoM. 
Bebaumann plates a» iMtUcnlhVJy wsll 
adopted for army use. as they avg Ugfit 
enough to be used In ttM .eoustrafltoOn «(' , 
shields foi* mochlhe «hn% ana emh pwp, 
haps for rifles, as wall «a C(R> Held (ttobss. 
The shields now hsOd for.4eld pteaes ay«.v 
. 8 to B mlllimettoM ^ and m to' 

^ grammes, and a reduction gf if 

hi the of portahillty. iN^, 

htiQCNtoBfoinj^ Mstot Infanttw Itoe', 'gtf 'Ooilr' 

shiwjael. - ' 

'ftwtmdiMrplatea ' 
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«lr«, no tbe Mberfeid horaes. Qalte recently the 

edtton the Sonnmrtc Akeiuoar were itlven an oiv 
jMHthhtty to ttMke direct otwervttlona on Hector, Mr. 
(X 34 Tsyva'* Fraoeh iioodle, of ''mathematicnr' nropen- 
■tttolk The doc perfonna a number of ordinary taaka. 
In flddlthKi to hla exerdeea 1 » ‘'mental 
artthmetlc.*’ One notable feature la tUbt 
he correctly ob^a Inatructlona apoken In 
an ordinary tone of voice, without apecial 
emithaain on key-worda, and rather com- 
plicated In character. Thua, for axainple, 
be correetiy followed out the jiroccamme 
wbeu told to walk arouttd a chair (on hla 
hind lega), to atop when be got to the 
baek of the chair, to bark at hla nuiater. 
and then to come all the way round and 
alt up on hla hannchea. Ho would upaet 
one of the editorial waate paper twaketa 
(very needful articlea of furniture here) 
either by polling It over with hla paw, or 
by pnahlttg It over wUh Ida nom, accord- 
ing to ordera. 

Hut theae trlcka might be duplicated by 
other performing doga. The wonderful 
part of Hector’a iMrformaticea la hla figur- 
ing of snma. He haa before him an elec- 
tric bell, behind which be aits at atten- 
tion. A aum la given him to do, auch aa, 
for example, '‘what la 3 timea A?" The 
dog panaes, apparently In thought, with 
hatf-cioaed eyea, and presently, with hla 
eyea Intent on bis master, he taps out 18 
on the contact key of hla bell. It la not 
meemiry for hla master to fbec tbe dog. 

In most caaea he atmid with bla liock to 
the doc. some fifteen or twenty feet nway 
It la not even neceaaary for the sum to 
be stated aUmd. Apparently the dog gets 
h|a clue by a apeciea of tliougbt-trauaforence. In sev- 
eral Instances the aum to be figured wna stated In a 
arbliowr to Mr. Tryon, aud presently the cornet an- 
swer came from the key. The dog taps out the answer 
so rapidly that It Is attmetlmea quite dtlHcult to follow 
lb counting tbe strokes. Krrora were oc- 
eaalonaUy, but very rarely, amde, usually 
taking the form of one or two atrokfw In 
excess of the correct answer. He gave 
answers in addition, suhtracdon, and rani- 
tlPUcatlou. 

A written accoupt, ouch as ihla, of the 
dog’s iwrformaiiCe is wonderful enough, 
but there ale features lu the phenomenon 
urbioh hatfc'to be aeW to be folly appre- 
ciated. The dog hebavCs very much like 
a pafaen perftwming ao^lled tllought- 
fok^ng. Inasmuch ss the true natui* of 
la stilt somewhat a miMitgr of, dispute, 
is obly natural that tbs dog’s perform- 
sfibtM should sesAi sone 
’this mu«h can bit said, 
tboughtfsadlng, at 1 s^ in 
^ . 4 ^ little or qo thmndit qu cM) Jifirt 
\ fibs mdfiun, so that rime Is W obrioga 
why an Mihnai' 8 hi» 4 iavhbt 'be 
of ah 

<' a human heliig. 

# jm 4' perhaps. sMiMi pttMossiiuttt ' fo 
• 'dewoMgforidii. thgt '^.'4^'do«h 

.Siirii' 4 ’* ‘'riiihir' ' cmt 


fornlahed At tbe adsNoe given by BIr. Tryon at the office 
of the SoUMnno AMumoAM. It was proposed to give 
him aomstblng difficult to do, so . he was naked to 
find tbe eqnare root of nine. He correctly rang out: 
Three. Now he had never beard the words wiuare root 
before. The greatest mathematician that ever lived 
could not aolve a problem stated to him In an unknown 
tongue. It tbe dog lumeeded, this cannot be because 
of great mathematical powera, but because he finds the 
anawer by a prooeaa entirely Independent of mathe- 
matical reasoning on hla part It must be tbougtai- 
tranaferance of some kind — ^whetfaer by almost Imper- 
ceptible signs unconsciously given by hla maater or by 
some occult process not within the range of present-day 
psychology; that is a question which we will leave un- 
dlacuased. Hector Is nut a stage performer. He has 
been taught and trained by Mr. Tryon, who Is a mining 
engineer from Arlaona. 


Motoring on a Tube 

A PEAT that called for not a little nerve was per- 
formed when ail automobile enthusisst recently 
drove his car up the siphon of the Ism Angeles aque- 
duct, across Bouquet Caflon. He made tbe trip of one 
mile In good time and without mishap, but It required 
a steady hand aud a cool head to keep a perfect bal- 
ance astride the big tube. A alight swerve, particularly 
where a heavily riveted Joint broke the smooth aur- 
face, would have a tendency to send tlie machine skid- 
ding over the side. The trip would not hnie been so 
difficult of accomplishment were the course of the 
el, but 111 many places a grade of 10 per 


New Stretcher for the French Navy 


^ and Injured has been introduced In tbe French 
navy and tried out successfully during the i 




Driving a motor car over the Bouquet Cafton aiphon of tbe Loa Angeles 


cent bad to tie negotiated, and there It was no aimple 
task to keep the machine on the excessively crowned 
roadway. From the sloe of the tube, as shown In 
the Illustration, a fall from the top would he disas- 
trous. 




New stretcher used by the French navy. 

In the Mediterranean. The niiiwrntiis consists of metal 
and Is of such shaiie that the body rests In It comfort- 
alily and will not lie dlsturtied while the stretcher Is 
transtorred from the shlii to u launch and from there 
to tho hosplUl ship, even though the stretcher he tipped 
until the woundisl man occupies a sitting 
lH)sture It is strongly built, and will not 
break or give if It should be thrown 
against the ship's side while being swung 
out. A proji under the upper end of the 
stretcher keeps the head higher timii the 
feet. Such u slreleher Is u vast Improve- 
ment over the ordinary eanvss conveyor, 
which isTmlts eoiistuDl changes lu the 
position of the body. 

The “Whip” at Luna Park 

C ONEY ISLAND is easily tho most 
popular seaside resort in the world, 
and an alleuipt has lH*en made within the 
last year to extirpate all objectionable 
elements, and we arc glad to say that 
success has crownt»d tho efforts of the re- 
formers The existence of tinge amuso- 
ment iiarks like Lunii Tark goes a long 
way toward luislng the tone of it resort. 
In this unique liiclosurc some sixty 
shows and concessions serve to puss 
away tbe visitor’s time In an agreeable 
mu liner. 

Tho latest amusement device Installed 
in the l*ttrk Is called "The Whip," and Is 
the Invention of Mr. William F Mangels, 
H well-known designer of carrousels and 
similar devices. In an Inclosure is a 
truck having alternate straight portions 
and turns, curves or corners, upon which 
track run cars jiropelled by an endless chsiu to which 
the cars are Indoiicndently connected, so that each car 
will travel along the straight portions of the track and 
acquire a quick, centrifugal motion in passing around 
tho curyes, turns, or corners, the suddenness of which 
muses agitation or comuiollon of the oc- 
cuiHiuls, and hence much merriment and 
umusoment, and as the car passes the turn 
it Hguln takes up n trailing position until 
another turn Is cncountcnMl The endless 
cliulii has a constant speed of travel, but 
the speisl at the cornets Is \nrlnblc, like 
the cracking of a whli). Means are pro- 
vided so that Itie free pluv of tho car Is 
limited as It tiasses th<* corners A sprts'kel 
wheel at one end w>rves to actuate the 
chain, an electric motor In turn driving 
tho sprocket wheel. "The Whip’’ vies with 
the “Witching Wn^es," wblcli we have al- 
ready illustrated, with Is-liig tho most 
popular nmusemeiit devices on the Island. 

Over the Alps With a Passenger 

T he greatest flight across the Alps with 
u passenger was made on ,Tuly ‘27th by 
the Italian aviator I.andlnl. accompanied 
y Dr I^impngnanl A monoplane was 
used, the start being made from Novara at 
r, o'clock A. M , and, passing over Monte 
Rosa, which is LWIT feet high, Vlege was 
reached at 7 fiO, a distance of a hundred 
miles. The aviators suffered Intensely 
from cold, and were twice lost in the 
clouda. 




sterilizing the Water of Swlmminir Pool* 
with Ultra-violet Raya 
By Dr. Max von Recklinrhauaen 

I T 1b B common practU-c to clrcuUte the water used 
for Bwlmmlni; ihx>Is thronuh ii filter no a« to remove 
the ImpuHtlee which arc liiii>niie<l to It by bntlieiw, 


and then to conduct I he w 
the swlminliiK tank Thli 
however, In hardly aiiffl- 
eleiit to purify the water 
to Huch an extent that It 
will HU rely he hormletM. 
With prcHcnt metliodH It In 
ImpoHHthtc to ellmlnute dlH- 
eaBe-producliiR Imi-teria — 
an -end which can he oh- 
tatned with a (liter only If 
the water 1 h circulated 
with Bufliclent rapidity 
through the purifying aya- 


That the water of our 
Bwlmming jhhiIh, however 
carefully filtered, Ih uny- 
thiuK hut pure and free 
from laiclerlii Ih e\ Idcnced 
by Home tewtH which have 
Ihmui maiie in one of the 
large miKlern Y. M. <'. A. 

Mwlmming poolH in New 
York city. TlieHc 1 <• h ( h 
allowed that the tiacterla 
ciiunt near tile outlet of 
the tmrifying apparntuN re- 
vealed many tliouHand Imc- 
terla per eulilc centliiieler, 
and among IheHe Imcterla 
were Momo of liiteMlInat 
origin. Thin hu Imining j 

pool liHH lately lieen pro- 
vided with n modern sterll- 
leer in which the ultra- 
violet ray in employed. The apparntiw. 


water, thita purified, tmek to 
'IiIm Himple filtration proceaa, 


only the pnrehaso of new car-float equlpmoat, but the 
building of a apecial type of ateel tranirfer bridge, which 
haa lieen both dictated and facilitated by the peculiar 
phyalcal and traffic ooudltloua exlatlng in the harbor 
of the Maryland metroiMdla. 

Hevisral large car-floata have been put into ojiorntlon 
in the new freight ferry-aervlcc, and the company re- 
cently placed a contract for two ateoi car-floata with 
a capacity of fourteen care each. The latcHt tranafer 



How the water In a ewimtning tank ia pnrtfiad by nitra-violet r 
om- bridge was designed by tbc rallroad’e engineering de- 


panying lllustrntlon sbowa, coiihIhIh of n flume into iiartaient, under the Huperviaion of F. L. Stuart, chief 


which two quart/, tubes protrude. Two l.*20-volt, 2.2- 
ampere mercury-vaiior lainpH kuowu uh "iiintol lamps,” 
becauNc of their cbaracterlMtlc aliaiie. furnlHh the neces- 


engineer, and W. S. Bouton, engineer of bridges. A 
noteworthy feature of the new bridge la the provlstan 
of H system of pick-up oountorwclghts which, as the 


sary ultra-violet radiation lo tlie water. Tlio water outer end of the bridge settles with the coming on to 
is (’ontlnually taken from tlie liottom of the tank and tile Hjiaii of the live-load, comes into action and takes 

made to pass very rapidly lUrough a fllti-r in onlor up tlie load reaction of the bridge at the water-end. 

to remove any suHpendcil matter which may have been This, otherwise, would come upon the barge, 
brought In by tlie liatherH It tlien pasMeH through the Heretofore the steel construction of transfer-bridges 
nltra-vlolot NterlH*er The water which leaves the has been virtually impossible. It Invariably happens 
tank, InHtead of containing iniiiiy thousand germs jier that during the process of loading or unloading, one 

ciiliic ceiitinictcr, contuiiis only utioiit one twontieth of side of both bridge and barge is weighted down, while 

that numlicr; moreover, all hncterla of intestinal origin the other is “light.” Thla necesaarlly causes the bridge 
are atisoiutidy killisi. in this way the same water to he warped and twisted transversely, 

can lie used over and over again for wwks and months The Baltimore bridge, as constructed, consists of 
at a time without aii.v danger of dlseaso. two alngie track through-plate girders, with one span 


Thus the remarkable gi 
violet rays are applied 
in a romarkalily pruc 
tlcal way. 

Baltimore’s Car- 
fciry 

By Harry C. Plummer 

T O relii'M' Irnllu con- 
gestion on I he elec 


talned by the Mnltlinoic 
Slid Ohio Uailroad, in 
the city of Ttaltiuiore, 
which Is ill constant use 
for both pasKingcr ninl 
1 r e 1 g h t Mcrv Icc, t hn t 
coiDiiany h a s rcstoriMl 
the car-ferry wIiIcIl for- 
raerlj was In operullon 
between l,ocust Point 
and (lanton, on opiKisite 
sides of Raltlmoro liar- 
bor, and which the lielt- 
linc was built to siijier- 
sede. The twentletii wn- 
tury restoration of the 
nineteenth century car- 
ferry has entailed not 


ruilcldal projiertles of ultra- supporting each track. The land end of these girders 




I'ha system of eounterwaights. 


BalMaiani’s aM^farry* 


la binged around a Muoh pin, and tba (Mttnc 'Wd la 
susponded by an overhead structure. By Wa 
ment the load is transferred from the btld|pf ^ t» 
dead-load counterweight by means of wire oaM»^ .A 
system of pick-up counterweights overoomea tite t»at- 
tlement, which would naturally result from tbeiOOlWtB® 
onto the span of the live load, and which would aub- 
merge the land-end of the barge and lift the OnWr end 
from the water. There are two l^-inch eabias dztead- 
log from the bottom Of Hte 
d e a d-1 0 a d counterwatglit 
around the sheaves, Vh^ 
cables are fastened to the 
sheave-blocks and form a 
fixed relation between the 
sheave and the deid-ioad 
counterweight If the Ut- 
ter is raised or lowbred, 
the sheave is raised or low- 
ered in a like degree. 

From the pile of ptek-up 
counterweights a wire cabU 
is run up over one sheave 
and down around another 
and up into the machinery 
house atop of the struc- 
ture, at which point it is 
attached to a drum. The 
bridge is operated by elec- 
tric uiutors located iu tbe 
mncblu(>r.v house. To over- 
come the listing of the 
barge to the loaded side 
thereof, two tilting hoods 
have lHt>n provided. To 
thesi*, which are pinned at 
the center, so that they 
may l>e revolvwl In a verti- 
cal platu' about tlio 16>4* 
inch pin, the barge is 
attached by toggie-bars. 

rays. 

A Patent for a Street 
Railroad Transfer Heket. — ^Inventions involving the 
arrangement of printed matter upon a page or sheet 
of paper ara always dlfflinilt to define and distinguish 
in a patentable sense. Tbe case of Cincinnati Traction 
Company v. Pope, decided by Circuit Judge Knappen of 
tbe Sixth Circuit, In sustaining the Pope iMtent for a 
time limit transfer ticket holds that a patentable inven- 
tion is disclosed, and that the term “manufacture” as 
used in the patent Inw has a very comprehensive sense, 
embracing whatever Is made by the art or Industry of 
man, not being a machine, a composition of matter, or 
a design. Tlie defendants argued that tbe luitent relates 
merely to a methwl of transacting business, a form of 
contract, a mealc of procedure, a rule of conduct, a 
principle or Idoti, or a permissive function predicated 
upon a thing involving no structural law. It was urged 
that “the ticket in question has no physical character- 
istics which enable it to be distinguished from any other 

transfer ticket or from 

any other printed slip 
of paper." The Court, 
after referring to 
the case of Rand, Mc- 
Nally A Co. r. Excbknge 
Scrip-Book Company, 
said that the language 
of Judge Urosscup 
seemed particularly ap- 
plicable, wherein the 
Judge said; "The 
ticket patented is not a 
method at all, hut a 
physical, tangible facU- 
it,v wltboot which the 
method would have been 
impracticable, and with 
which it is tnaetlcable," 

• Tbe Court also qu«Med 
the langoage of another 
Judge, who said, “The 
fnct that the stnictttro 
may be of cardboard 
with ^nted matter np- \ 
on it does not azdii^ 
the devlqn ^ 

ahillty aoeordSi^ to tin 


I ' ttWMHmt Of soiilirtino 


fi , *» ArpMw>> 

' tpfEWiift-i*. r'Wtfxii, thv tpTK N. y. 

^ at tk« pfwwnt iavaiktlaa 1» to (arm 
« Mtti)* tor bait*, (&i« ron^n^an whereof ii 
•lt|j()^l|ed aa« elieaiMnied. Tbie Mfletruetion lo 
i4» ateauidty «Ml opeBneiw <•( etmctare tend* 
ItavU n*«hr to any deoired form or daiob, 
m4i aa plattng, laMuerUig, or fbntlar proc- 


, MHUaiiur »* Awtatlaw. 

Aait01>i:JtNB.— n. MAMeoN-Ot.lN, tit union 
»t, Biwohlyu, N. y. Am object bore la to pro 
eldf yn Boropiaao barlni rigid anpportlng aur 
facea dlapoaed one above the other. Another 
la to provide an aeroplane having laterally 
eatiendtng artaga maintainable rigidly la a borl- 



aontal plane, and capable of rotation In tIBI 
piano, whereby the device may be autoroatlc- 
ally atablllaod. A further object la to provide 
an aeroplane having autoioatlc atabllUlng de- 
vlcea eoactlng with ateerlng and lialanclng do- 
vleea, 


KloetHoal Dweleaa. 

BUBUrniCAU FITTINO.— M. F. Fiukbi.. 
aTaiH, 8t Waiher Ht. New York, N V. ThI* 
device la (or uau In connecting the enda of wire 
or Ilk* conductora, and coniprleea on Ineulat- 
Ing body, conductor.recotvlng and holding 
inoBoa within the body, meane (or electrically 
connecting the conductora, and a guard for 
the laat- mentioned meana, movable longltudl 
nally of the device. Into an otterative and into 
an inoperative poaltlon. 

RUBCTBIC FITTTNQ FOB CIRCUIT WIR- 
INO.-'U. F. FiNKBbaTaiK, ht Walker Ht.. 
New York. N Y Thla Invention providea a 


flttlng which can be (aahloned from different 
luaterlala adapted for the purpoac, which la 
tOMcepUbie of a variety of naea. by oieana of 
which electric conductora may be readily and 


aecurely conorcted, by moane of wbicfa the 


electrical connection effected la an excellent 
one, and which can Ini caatly manipulated 
AUTOMATIC STABTINO BOX.— M . B 
CDOTBa, Won It, Carbonado, Woah Mr Cua 
trr'a loventlon rclatea to automatic atartlng 
boxea of the kind uaed In connection with elec- 
tric cara or other eiectrleally driven niacblu- 



ACTOUATIO NTABTino BOX. 


ery, or with electric lanifNi for the purpoac of 
flrat caualng a amaU 'lIaw of current through 
the wain or tmyver circuit, and then IncreaiinR 
tb« dow atep by atep until tho current remebea 
Ita normal ot** Working power. 


or IntMToM to PatMNan. 

BUIX STAFF.— W. T. SHBkMAN, Pem. N. Y. 
Thla Invention providea an inaapanalvc and re- 
uable device with which a hall alhy b« eaelly 
and aafMy conducted It aonaiota of d' longi- 
tudinal awmber with a booh at one end and a 



BOU btaMt. 


'iUitMllt at the Other. A apdng latch aurwaHr 
.OMM #« gap of tb« hool|, and k cln^ yon- 
tfe jatuh, to bamH^t^N 
ailfdiing tbh' gap ww* MMlM. , 
llCirDT>B‘>dln)FltoB*ratl ‘WH TltlliBillBBB. 

thMUttei'iMii. '’iwfevrnmoa 'tw 
i)<'>'iiliiwaiiuas aa^ta, and 


2Kbim;A!i^RiCAN 


pnitleolayiy to an attacbnlhBt addpted to ba the tmmpeta and ao arranged that the aounda i 
applleo w aelf-(eed«ra of knoorn make wbarahy aoceaialvcly omitted will produce a complete 


to aupport the bondlea at the lower ead of the 
■elf-feeder, and provided with meana (or nd- 
Juattng the width of the attachment to aolt 
different aelf-foedera. 

or OeneraJ luteroot, 

CARHlEn — J. NiLaoH. R. F. O. No. 2, Box 
08, Clearbrook. Mlun. Thla loventlon relatea 
more particularly to a ramer eapeclally 
adapted for uac In handling aawed and apitt 
wood in order to avoid the acceealty of carry- 
Ing aneb wood In the anna, and thua filling 



NTOVE WOOU OAHMlOt. 


the clothca with dirt and apllotcra. In one the 
carrier la partially fllU-d with the wood or like 
artlclca, roalliiK <>u the atralgUt lower purthoia 
of the franica, aa ahnwn In the engraving, and 
confined bctw(H>n the upatandlug elde portions 
of these frames 

WOOD WIND INHTniTMENT. -N. ArmanTi, 
2227 Blaacll Ht., t hti-ago. 111 An ohjwt of 
thla Invention la to provide meana for tuulug 
wind Inatrumcots, such as flutes, clarinets, and 
the like. A further ohji ct In to provide meane 
for elmultaneoualy changing tbo pitch of the 
Dotei producud liy the opening of the different 
valvea The mecbaniaiii la simple and ie not 
liable to get out of order like thooc Inetru- 
menta In which valvea are put Into or out of 
coiumlaalon, and a new set of valvea la used 

WOOD WIND INHTRUMBNT— N AtBkBTI, 
2227 lllasell Ht.. Chleago, 111. Thla Invention 
provides means for tunlog wind InatruoMDla. 
tuch aa fiutca, clarincta and the like Thors 
la In use what is known as “concert pltrh" 
and "International pitch " Many times mu 
alciana arc obliged to make use of both, or are 



wmu WINII INHTHIIUKNT. 

wimpelled to transpose the music, which la 
dinicuU ; or aomn bavc Inatrunkcnts of differ- 
ent pitch which necessitates carrying an extra 
Inatruiiicnt. Moreover. Instruments such as 
flutes or clarinets are often used with pianos 
whose pitch varies from true to International 
pitch. The purp<»u' here la to provide a dc 
>lcc which may be qntckly tuned to any pitch 
HCUHKN -- K A Wood, U O Box 0«, (lem, 
Idaho .tn object of the Invention la to pro 
vide a device by means of which flue ores niav 
h(> treated preparatory to conccntrallon In a 
manner whhh effectually and ecouoniKally pre 
pares the ores for their subsequent treatment 



OBE 8( RBEH. 


Tho Invention provides a dcvloo whlcb may bo 
ui(>d In lieu of a hydraulic Clasglfier In wbloh 
the aeparatlon of tliw ore constttttcute may bo 
made at a more rapid rate than with the ordi- 
nary hydraulic cMaalller. 

CONDBNHBB VAPORS.— M. 

Avrai., dobnatown. Pa Thla device Ie de- 
elgned to be osod prefergMy- wl|b an electric 
(urnaco for condcnoltig tbg alnc vapore which 
are driven off by tho furnace., The cUndenaa- 
tlott takes place through the melMiim of i><r or 
gee-cooled tulws lu Which Mm Shw Of air or gaa 
Can be easily regulated. 

AUTOMATir MUimpUB NOTB HORN.— 
R. Tawm, 18 Hue dee Bole. Parla, France. The; 
air dletrlhutor la provldnd with aevcMI eeriea 
of ofianlnga capable of being brUttght oppoolto^ 


mualcal phrooc or a nnmbcr of them. The op- 
eration of the air dlBtribntcr la by a aprlng- 
preoaed pawl Jointed to a motel collar adapted 
to rotato on the distributer when the bulb Is 
comprcaacd and to ant on a ratchet-wheel 
keyed to the dlstrlbup-r at the time the air 
CDtera the bulb. Means provide for arresting 
the air dlatrlbnter The construction permits 
of cither entirely stopping the eiulaalun of 
Bound or of producing a uniform sonnd 
KNVBI/Dl* r *1 Ountii. l«l Daurcl Ht , 
Watertown, Muss This Inventor provides a 
mailing envelop with an extending flap for the 
stamp, the blanks from which the enrclops arc 
manufactured being of such a sliape that tlicv 
may be cut rconomlcally from a sheet of ina 
tcrlal The envelop, ns stated, U ronatrnctud 
with a flap on which thi> stampa may be af- 
flxed In such s iiiaiiner os to facllltnle the 
cancellation of tin- stniiipa, 

PHOPKLI-HR -- J K Woody xnn, 1221 Miir 
dock Htreet, Parkersburg, W. Va The Inx-i, 1 
Hon provides an Improved propt-ller adapted 
for use lu water or air aa well as In wlnduillls j 
and eUTtrIr fans The propeller conalata of a I 
hub and a baud with four blades running from I 
the hub to the band, two of the blades, ns i 
shown In the llluatratlon, being hruader than j 
the other two, and beuee uetliig us main 





bladea. The design of the liindes Is such ns to 
give a straight line running quartering from 
the cultlng edge of the blades, while the hiitid 
bolds the water, making It take the grade, thus 
causlog a hotter end thrust and less slip than 
la urdloarily experienced On the opposite 
side of the hands are buckets which o|H>rntc to 
catch more water from the outside ns the 
wheel rovolves. thns giving greater power or 
end thrust to the wheel 

Hardware and TooIb, 

KAKItBICS HIIRARS.- W II TorsJiSx, Fac- 
ial wllle Pa The main object of the Improve- 

use of whl,-h will obviate the painful fallgiic 
to certain niusdes of the baud and wrist 
which would occur when the ordlnur.v hiirhers' 



iiahiikk'n hiieakh 


shears are used In using the ordinary type 
of shears the wrist Is genera Hr twiati-d ao that 
tile extensor osala metaiarpl polllcls, I'Xtciisor 
pulllela, and extenaiu: longus jwlHcU muscles 
are often affected The Invention remedies 
this by allowing the hand and wrist to rest In 
a pi>rfectly uatnral position. 

Hoaeahvid Ultlliles. 

AUTOMATIC W A T R H TKMrKHATI’RB 
CONTROL HYHTBM — K. U HanHAnoi, Mou- 
sey. N. Y. This iinprovnnicnt relates to means 
fur lamtriilllna a flow of water Into hath tuba. 



AVTOUATIC WATXR TBRPRKATDRE CONTHOI. 
SYHTKtI. 


wash baslna and other receptacles, and has 
poMloular reference to means associsteil with 
hot and eold water supply pipes whereby an 
opentor at nay dostred position, either adja 
cent to the receptoclo or remote therefrom, 
may. by almple adjuataient of ao Indicator and 


121 


the pressing of a button or the like, Initiate 
the antomatlc control snd flow of the water 
at any desired temperature 

Hallways and Tlieir Aeressorles. 

AUTOMATIC CAIl KRNDKH \ND HAFKTY 
KIIAKR ~H PEiiiii asnic, nddr.-ss N Delorme, 
RIdgnwood, N J Thi~ inv.-tilim, rclolcs to an 
autonintlc fender for clinlil, lurs or other 
fnst-movlug vehicles parts „f which are 
adapted to be nutuimitl, .illv .'xti'nili'il by the 



Al’TOMAllC CAB H-.\I)IK AND BAEKTY 
DBAhK, 


Impart of the hnd\ of tin- person In the way. 
so as to readllv plik up said perHon with the 
least pi, sail, le injiirv, and at II, i- same time, to 
aiitiiinallciilly set the hrak, a of llic cat so as 
In bring It to a atop In the shortest possible 
lapse of I line 

l TtOHH TIM- (1 I' niUHKWAY, B F D 4, 
Ilox 71, . Md, n, Iowa This Improvement re- 
lates to rallroail lbs, and moi,' piirtlculnrlv to 
a tic designed In cinbodv nil of the good points 
of the ties now In ns,- will, tin added s.n-nrlty 
of gri-nter atrenglh. rlgblltv. and Htrintural 
cbiinges to obviate rail sprcndlog and tic 
bunching 

EMERCRNCy AIR linAKK DUVICF, — J. 11. 
MAri.KAny. 40S Ravard \vc, Wilmington Del 
An object of this inventor Is to pinvidc a de- 
vice by iiii'ans of which n street car or the 
like may la- controlled even if an aceldent 
should happen to the main reset voir or the 
llni- leading therefrom, or evi-ii to the pump 
which HiippllcB the main reservoir A further 



EMEHOKNCy AIRBRAKE DEVICE 


object Is to provide a device comprising an 
iiuxlllarv air reservoir lu which tho sir may 
he Hlorcd under prcssiir,-, and which ordinarily 
is not In (iimmiinlcatlon with the brake eylln 
der, Imt whlili may he brought Into eoininuni 
entinn wllh tho brake tvllndcr should otcaalon 


I'ertaliilng iw Vehicles. 

PERMUTATION LOCK —I! A. WEiiNxa, 
4211 l[nlK>rBhane St , Hiivannah, On This ha-k 
Is Tor use with nutnmohll,-s and la arranged to 
alleriiatcly cnnnect a Boiir,,- of i-lectrlcul energy 
with a motor to start th" Hann- and wllh the 
inagneto, whiTcIn tin- lock Is normally pre- 
v,-nteil from moveim-iil by n-b-asable nicchnn- 
Isin, oisM-ated hv a si-lectlon from it plurality 
of push plhs of a sorli>s. when-ln the selection 
of push pins may he varied to provide for 
changes In the cnmliiiintlon, and wherein the 
changing nicchaiilam la normally linked In In- 
active poalliou and may be released only by 
operating tin- x^roper setectluii of push plus 


Notx — Copies of any of theae patents will 
la- furnished by the HrncNTicir AMBuk-an (or 


liateutce, title of the Invention, and date of 
this paiier 


Wk wish to cull attention to the fact that 
we are In a position to render i-,»mp,*tenf ser 
vires In every hroneh of patent nr trad,- mark 
Work Our staff Is i-omposcd of in-, lianical 
eleetrlenl nnd ehcnileol i-xpcrls thoroiighiv 
trained to jirapan- nnd prosecnti all patent 
applh-atlnns, Irrespectlv,- ,,f tin- nnnplct nature 
of the anhject matter lnv„lvc-d, or of the spi- 
clallxed terhnli-nl, or Hcb-ntltlc knowledge re 
quirtal therefor. 

We nls,, have associates throngliout the 
world, win, assist In the pro-ci-ntlnn of patent 
and trade mark appileatlons filed In all eonn- 
trlos foreign to the United States. 

Mpns a Co 

Patent Snlinitort, 

.Sni Broadway, 

New York, N. T. 

Hranch oflica: 

(128 F Htreet. N W 


Wealilngton, D C 
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PORTLAND CEMENT MAKING UdoKoW 
in otceUcM nrtielei contained in Scimli&c American 
Supplomenli 1433. 1463, 1466. 13)0. ISII. Price 
For hIo by Muon & Co , Inc., and 


Mfal liilikiil SI4a«.]|lklL.RMMiO> 




ibfl «btHi«r the 
■taUablttt tU* b«uN|t . 

ter « bwtellt that will fc» urtWjr' 
Apprectatiag Itt fMat eenutMrQWt taUiBrJ 
M tnaor bustDCM nen nnat lttT« Aotie, arj 
U rather laooatpnthemflila tha|t ^ eot^j 
ttng at the Oaiw Ood Ohhia ahoi^ Swive 
been delayed w> maity year*, aitd the ottlfj 
explanation aeeme to be that thoae whbl 
Inreattgated the matter in repent yaara 
probably too ati 
frightened by the ancient reporta Of eDgt'j 
necra who based their opinions on primi- 
tive methods that have been entirely sup- 
ereeded by modern machinery and extend- 
ed experience in later undertakings. It 
is, therefore, greatly to the credit of the 
Intelligence and enterprise of the Indivld- 
nals who have snccessfully carried to a 
conciaslon this much dlscnased project, 
and thanks are due them for a public 
ent of widespread value. 
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LUBRICANTS 



Are You 
Efficient? 

Try This Test 

G LANCF. at thin picture fur tliree aeronda. Put it iiaide. 

Write down what you aaw on thia table, (You can try 
it liy Iwviiijr aoincune put olijecta on your own table.) If 
you don't get all the ohjecta exactly right, your ubaerva- 
tion isn't 100 per cent, effiiienl— and you may be loaing 
money, pleasure, health, because of it. And Observation 
IS only one fif the things yoii'i-e got to be Efficient in to 
w-in m this strenuous day All that you know. But you 
didn't know, perhaps, tlmt the time has come when you 
can learn to be Efficient, just as you might leant business, 
or law or medicine, through a 

Course in Personal Efficiency 



Prepared by Harrington E 
Conducted by the Review of Review* Company 

Railroads and Industrial i orporatioiis it shows the simplest way. Efficiency 
have learned Kffii lein y from Harrington has nothing to do with theories | it shows 
Emerson Br.indeis i..dled him Itefore the quickest — the most practical way. 

Congress to show Imw Ilic railroads might 
save a million doll irs n day One lorpora- 
tion alone |>aid fSU.OUO for his advice. 

Now you can have it all for a few cents 
and a few minutes a day fur six months 
As a trainer liundlc.s u rai n , as a coach 
handles the crew of a bnal, so this Course 
will train your faculties, e.u h and every 
one. Efficiency has nothing to do with 
being strenuous. It shows you the easiest 
way to reach your goal. FHincncy has 
nothing to do with complnatcd systems j 

Tfamw Off thw Burden of Utele** 


REVIEW OP R|!VIBWP CO. 

30 lfvi*« IW, 



The Unloediiig of Cool 

(OomoIiuM /row pode HI.) 

In prodding a means for the retnm of the 
empty ears. They do not neoessarliy come 
hack on the seme track. Here we have 
gmvltatlon helping in the operation of the 
pier. This idea of agentle grade iaBpplledln| 
several different ways in accordance with 
the surrounding conditions. In some cases, 
It has seemed necessary or advisable to 
employ a steep grade In connection with 
a gentle one. The explanatlra of this is 
to be found in part in the necessity to get 
the cars ultimately to a high level above 
the water. That Is to say, the tracks at 
the point of discharge should be from 
to 48 feet above the level of the highest 
hatobes of the vessels at mean tide. As 
gravitation Is to do the work of carrying 
the coal from the bins to the ship, there 
must be sufflcleut drop to enable th|B to be 
done, and at the same time accomplish a 
horlsontal reaclu The steep grade may, if 
it is not too steep, be overcome by the use 
of ordinary locomotives. In other cases, 
where ■luu'e does not permit a long ap- 
proach, the grade may have to be so steep 
as to require the use of a cable and 
barney. 

Some of the piers are very long. The 
very longest are in New York harbor. 
Thus at South Amboy, N. J., the Pennsyl- 
vania Railroad has a pier 1,800 feet long. 
The same railway has one at Harslmus 
Cove, N. J., which is 1,700 feet in length. 
The Central Railway of New Jersey has 
two piers 1,000 and 1,700 feet in length, 
teepectively, nt Port Liberty, N. J„ which 
may be used from both sides, 
of these piers have auy very especial 
capacity, despite their great length, ex- 
c^t that at Harslmus Cove, which Is 
capable of discharging 300 can per day 
of ten hours. 

One object in view io Introducing spe- 
dal machinery into plants which deliver 
ooa! to vesseie is to save space. That la 
tim reason cars are machanteally pushed 
steep inclines Instead of gentle ones. 
The plants which depend most upon 
chanlcai arrangements are all located in 
the ports of New York and Phtladelpiiia, 
where the price of land le presumably at 
the highest level. The Peansytvanla Rail- 
road bae two each tnstallatlona at South 
Amboy, N. in New York hathor and 
one at areenwlcfa in PhiladetiAita harbor. 
Apart from minor dUtereOce*, all these 
operated upon the fdUowtar plan. The 
car loaded with coal to teoelved bE a 
cableway, which takes It W ■ 4b<wt ate^ 
incline to a ''oradto.” This to a movahi* 
framewori^ Mg and atjccng enough to 
receive and bold fast tbh tot And ltd load. 
The cradle and car \ 
overturned eideteaya With toe mntt tokt l 
the iMd to spilled into«.to«imJto|nMA 
carload of coal, oajr tottY toM, 
flows down the face of Into a! 

chute, to the moiMk of-ttoi|rt| the AUkea.df ^ 
toe apron oonveria, ' 4}^' to/toe'tottflto^ 
the coal to guided to Ih to« top^ 

at irblch It Is deitofed;,««t|y 
rrom toe metoeBt ’tiMiPt . , 
toe eoai flotos 


# JWU 4 

'too dsvisi, sxfhisp 'V 

Our .VMt prsMiM, 

mom At* atoty 3MUW, g tjW tolpi p P 

to odvim to r««rd tejMosM|^>.WnlM ' . 
osymmtotlMflUont. 

All yrtmt* MourMl direip 

witbout tot to tto pMfstst M to* pnthfEinc 
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ELECTRICAL J^PARA^0 

DYNAMO^ uSttlH 

PAYMENT-«10 PER MONTlI 

HOBART BROa. CO. IROY. t 
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StroagPateiid 

IHuBwid Holder 

The u(>^o>tbe-ini(U(ce Holdei — with six 
points Xfld a ’'shock absorber. ” Worth 
knpwbiK 4^»<it. Send for circular. 

MOirFGflMERT ft CO.. Teel Meuen 
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tp iMtarna k the yawia bjF gniyltr* i’<w- 
‘ employed lu tlito plaiit (It ^ get the 
ar lip the ate^ IncUiie Into the 
(21 to lift the ontdle and car 
rerttcally; and (3) to overtam the whole. 
The car U taken up the Inelhw and the 
vertical lift le made in order to get a 
Bdfflclent elevation above the vessel to eu- 
able gravitation to complete the work. 
The Baltimore and Ohio liallroad has a 
plant of this kind at BL George, Staten 
Island, and the Delaware, Lm’kowanna, 
and Western Ilailroad has two at Ho- 
boken, N. 3., all three in New York harbor. 
The latter ratlrtHid has another mechani- 
cal plant at Hotioken In which the real 
when dumped Is received by a hopper. 
An endless chain conveyor takes the coal 
from the hopi»‘r and elevates it to a con- 
siderable height, from which it flows down 
Into elevated bins. From the bins It flows 
down through chutes, finding its way at 
last into the hold of the vessel. 

u iiurolier of i-nses on the Atlantic 
the plants delivering coal to vessels 
consist of u comblimtton of tlie pier and 
mechanical appliances. Of the four new 
plants now under construction, two be- 
long to (his combination variety, and one 
to the excessively mechanical type. Bo 
that the trend seems In the dlriH'tlon of 
mechanical methods. In Norfolk barlior, 
that Is. at Damlierts Point and at Newisirt 
News, two of the biggest plants are b 
constructed for the Norfolk and Western 
Aaltroad and the Ohesaiieake and Ohioj 
Railroad, The piers In both oases will 
have a length of 1,20(> feet. They will be 
operable from both sides. The .belgtat 
alwve the water In both easew is 8< 
thing over »I feet. The dally capacity of 
either will l>e 600 cars of bituminons coal. 
Bitber ider will bo eiiuUitwd with more 
than ao chutes. When they are (Vimpleted, 
Norfolk harbor will have a total daily 
caiMclty of 3,180 ears, making It the acc- 
groatest cosl harbor on the coast 
These plants will ojierato by means of a 
car dumper, an elevator, and an Incline 
for the return of empHes. The railway 
car with Its load will first Ite run np 
short Incttne Into the cradle of a damper. 
The contents will then Iw dumped Into a 
special dis'k ear. This cai will be enr- 
rletl up the elevator l4» the deck of the 
dock. It will then move out on the do(‘k 
by gravity or under its own Individual 
power to tlie point where it dlsehargia 
Its load Into the tss*kets and ehntes of 
the pier. When empty, the d<s‘k ear will 
be returmid down a steep inellne under 
the control of Its brakes. These tW4i plants 
will be the binders of all those o|s>ratlng 
on tbe Atlantic seaboard. 

German Artillery in the War 

(Coneludnl /mm payf ttS.) 
while that mi either side Is an air 
reservoir. The recoil brake differs from 
the tytie mlopted In eonnectlou with 
field guns. Tile gun is not connected to 
tbe brake cylinders, but to the piston rod. 
Couswiuently, It Is the platon rod and the 
piston which move In the recoil of the gun, 
the brake cylinder remaining stationary. 
[The air reservoirs consist essentially of 
an air cylinder, a ram with piston rod and 
piston, and valves. 

Tbe howitzer fires a shell weighing 130 
pounds, and tbe ebarglng of th« weuiion 
requires the aid of six or eight men, the 
explosive charge weighing 38 potimds. By 
lulug one of eight different charges, R is 
poeslble to vary the Initial velocity from 
000 to 1,115 feet i»er second. It Is pos- 
sible to secun', with all dlatanees exceed- 
ing 7,218 f«>et a falling angle for the shdt 
exceeding 22 degrees. The Weight of the 
projectile Is more than twice that of the 
next most iwwwful weapon ot Its class, 
while Its range is 20 per cent hlgber. 

A Novel Electric BMtor.—tB«rry W. 
Denhard, of Sen FraaoUno, tsU.. assigiuw 
to the Cutle^-Hemmer tifonufeotunng 
Compmy. Miiweukeo, patented. 

No. 1,101, &27. an eloetaflo hofttiiic deviee, 

means aotuatotl hf objoot to 

W hMttod, and indepeiMliiiint $1 the rate of 

(>K tko hdatiilw ehil a qtlMk 



How the Bdl Syston fiends its Money 

Every subscriber’s telephone represents an actual invest- 
ment averaging $ 1 53. and the gross average revenue is 
$41.75. The total revenue is distributed as follows; 


Employes— $100,000,000 

Nearly half the total — $100,' 

OOO.OOCi— -paid in wages to more 
than one hundred thousand em- 
ployes engaged in giving to the 
public the best and the cheapest 
telephone service in the World. 

For Suppliea-$4S, 000,000 

Paid to merchants, supply 
dealers and others for materials 
and apparatus, and for rent, light, 
heat, traveling, etc. 

Tax CollMtor-ftl 1,000,000 

Taxes of more than $1 1,000,- 
000 are paid to the Federal, state 
and local authorities. The people 
derive the benefit in better high- 
ways, schools and the like. 

American Telephone and Telegraph Company 
And Associated Companies 
One PoWcjf One System Universal Service 


Bondholders-$17,000,000 

Paid in interest to thousands of 
men and women, savings banks, 
insurance companies and other 
institutions owning bonds and 
notes. 

Stockholders— $30,000,000 

70,000 stockholders, about half 
of whom are women, receive 

$30,000,000. 

(These payments to stockhold- 
ers and bondholders who have 
put their savings into the tele- 
phone business represent 6.05 % 
on the investment 

Surplus— $12,000,000 

This is invested in telephone 
plant and equipment to furnish 
and keep telephone service al- 
ways up to the Bell standard. 
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Investment vs. 
Speculation 

To Invest In securttlM is totUscoont the 
future. 

The future of a Jilghly prodnctlTe, well 
located fitrm, Is much more certain than 
that of any bualnass. 

VYa offer you mortgages coveting loans 

'n th# It ' ‘ ' — ‘ — — ' — 


These mortgages wlU iMt you 6fk. 
AskfbrEooUM'G" 

[ jorklidmZr liau fempam ] 

I MILWAUKEE, WISCONSIN 


- How lofIffviM ofloe m«rhodN 
mt book Unite, you tn nothlMa. Involvtw 
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SYrnM,Dam.Z.I WahailiAIIadleM,CU 


A Home-Made J 00-Mile Wireless 
Telegraph Oatht yi wj wnii r 

igf • durw^^ dMfielMO. ^ AFWk 
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The Indomitable Engineer 

T HG faadnatinK aide of dvU enxlne«rln« Ilea in 
the mastery of nnexiieoted dlHkmltlee. Practi- 
cally every tank itreseiUs Itn etneneeuclen that 
call for Ingeunlty on the port of the man In charge; 
and It la those problems that relieve the drudgery of 
luttnlte detail and Inspire the engineer with the joys of 
oonqueat. Instances of rmmrcefulness are to tie found 
all around us, If onl.v we lake the trouble to look for 
them, (lartlcnlorly lu New York, the city of great 
entenirlaea. 

The enormous arch lirldge uow building across the 
East Klver at Hell Gate furnishes us with a good illus- 
tration of a unique problem and a unique solution. 
Work on the great viaduct that Is to provide direct rail 
connection lietween New England and the Houth has 
progressed far enough to give us some conception of Its 
ttnlshed appearance. Tho gaunt concrete legs of the 
viaduct are already a conspicuous laudmark. One of 
the towers of the great bridge has been carried to the 
point where It must wait until the steel work Is erected. 
This enormous steel arcli, the largest In the world, will 
have a span of J,()17 feet. Were It built In the heart 
of New York city, wo should find that It would stretch 
over four city blocks between towers, and the top of 
the arch would rise nearly as high as the Flatiron 
Building. The trussea, moaaurliig 140 feet at the towers 
and tapering lo 40 feet at the crown of the arch, will 
be built up of enormous raemtiers, some of them weigh- 
ing twice as much as the heaviest meintierN In any 
bridge heretofore constructed. Near the tower the bot- 
tom chords will have a section roughly of 7 by 10^4 
feet Were It not for webs and braces. It would be 
possible to drive n loud of hay through them. As may 
be ImagliitKl, the thrust of such nn enormous steel arch 
will be aomelhiiig unprecedeiitcsl F,ach truss will 
exert a jiressure of ,30,000,000 ismnds uiiun the foun- 
dations at the skew-back. 

Here are condllloiis never liefore met with in bridge 
construction, but os If this In Itself were not enough, a 
serious problem was encountered in the foundation of 
the tower on tlie Ward's Island side. Hell Gate, long 
a menace to navigation and still a diniciilt channel to 
negotiate, owing to eonftlcting tides, was known to be 
underlain with ris-k that Is uptiltcd lu a manner that 
might prove trouhlimoine. Furthermore, the gas tunnel 
running across the river to Astoria had encountered a 
deep Assure In the rock, with a trend In the gen- 
eral direction of the proposed bridge foundation. Fear- 
ing that this fault might ls> encountered, extensive 
borings were made, lint n<i break In the lied ruck was 
disclosed. As the rock lay at a considerable depth and 
was very Irregular In jirollle. It was deemed expedient 
to sink the foundation In separate caissons, using two 
rows of reGtangiilar caissons, keyed together, to take 
the direct thrust of the Inisses, with rows of cylindrical 
eaiasona between and on either side of the rect- 
angular ones, connecting all at the top by a h«g(e slab 
of concrete. Mimh t<i tin* consternation of the engi- 
neer, however, one of the cylindrical calssmis fulled to 
touch rock, even when carried for below the estimated 
depth, showing that the flwure did extend into the 
foundation site, after all. As the other caissons were 
carrisd down, It soon beeane evldaat that the cleft lo 
M. 




'dUgoaaftr «ro»g thf iwiaaiiilWi. ' yiWWi 

r inumliag problem. Any weakedlitg th* Aimottinadattait of the eyw % 




tbe rock ektentled 
This provided a vtity inuutliag problem. Any weakeoiog , ,, 
of the foundation tor soch a record-hreaklng andi 
would be dangi^ns. If <mly the foundation site nad 
been choeen a few feet to mo side or the other, the 
fuult could have beea avoided : bnt a change In the line 
at tide time oonld not he oonsldered. 

However, the eolation of the difficulty waa ag tdmplo 
as the problem seemed Insurmoantable. The Kaource- 
ful engliieer Ihlled to see why he sboHld not bridge the 
undergroand chasm, aa be would one at the eurface. 
Acoordtagly, he tgddly threw a concrete arch across the 
Assure where it passed through tbe center of one of hlB 
rectangular catssons, and at another point where it mit 
acroHs at the Joint between two of tbe caissons, be 
bridged tbe gap by means of a concrete cantilever. The 
cylindrical calwwns that encountered tbe Assure were 
carried to a considerable depth and Aared to give them 
a broad footing. 

Tbe Idea of building concrete bridges In a caisson is 
something absolutely novel In bridge eugtneering. For- 
tunately, the material covering the rock waa clay, and 
hence it was not necessary to take such great prSoau- 
ttoiia Bgalnat the entrance of water. Otherwise tbe 
cottstnictlon might have been far more difficult. The 
foundation has now been carriei. sncceaafnlly to com- 
pletion and forms a monument to the resource and 
Indomitable Ingenuity of tbe engineer. 
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_ poettons 0 * tte retina tBmt t . 
tharn, onuas dhioomiort and isMi to i 
ttona of .the muadea, tvhlcto.'4iirt*^;;^._^ 
tbe tenage and add greatly to' 
of theoe thiMm working tofOlSbW 
atrgin. whtadi ilhows Itself la g tom of < 
woMn ’ ‘ . 

This ettplains why work In dgyltglit^ t 
distributioi’ of windows, and with wullloltot * 
of mumiaatlon, Is not so tiring as aftlAr^ 

Of oouise this Is not the only otohent th^, 
the health <rf the eyes. The Intemlty and W ; 


of the light are also <rf great Importance. 

at worfe-;lhlr 


Bor daylight and the Indirect system, a wide ; 




JBeat Liffht for the Eyee 

S OME three years ago the American Medical As- 
Hoclatlmi appointed a special committee to make 
a study of the effect of different lighting systems 
on the eye. Tbe problem of lighting, as treated by 
eiiglneerB, has been for the most part an attempt to 
dls<;over the most efficient forms of lighting from the 
point of view of economy — that Is, how to get the most 
Illumination for the least expenditure of energy. The 
problem of this committee has been to discover the 
form, (llNtrlbutlott, Intensity, and quality of light from 
the point of view of the health of human eyes. 

The work of this committee Is not yet completed, but 
preliminary announcements of results are of consider- 
iible Interest. Among the aspects of lighting that have 
deAnlte relations to the eye are: (1) evenness of illu- 
mination; (2) the angle at which the light falls on 
the object viewed; ($) the dtttusenees of the light; (4) 
ttie evenness of surface brightness; (A) the Intensity 
of the lUumluation ; and (6) tbe quality of tbe light 
Tbe Arst four of these factors have t>een found by 
iut*aiis of experimentation to be closely connected, al- 
thmtgh not absolutely uniform in their variation. To- 
gether they constitute what the exjierts call tbe diitri- 
Imtion of the light The Ideal condition of distribution 
Is to have the lllumlnatloa ae uniform as iioaslble over 
the Acid of vision, with no extremes of surface bright- 
ness. 

Daylight has been found to be the most satisfactory 
form of illumination, from tbe point of view of distri- 
bution. Daylight la pretty well diffnsed by iiumci-ous 
roAectlons before It reaches tbe windows. Inside the 
room, the window or skylight has a comparatively 
large area of relatively low brilliancy. These two fac- 
tors contribute to a nearly uniform tllumlnatlnr. of dif- 
fused light, with absence of extreme surface brightness. 

Of the systems of artlAcial Ulamlnatlon, the so-called 
Indirect la the best. In this system, tbe source of light 
Is concealed from tbe eyes, the light being reAected to 
the ceilings or waits, and from these to the worUog 
surface. In direct illumination there Is alwaya the 
danger of liavlng extremely briidit spots In the UIoul- 
nated aurfa<«. A system called the "seml-lndtrect" was 
found to be little better for the eye than tbe direct sya- 
tem. In thbi the light la thrown to tbe cellbig’or walla, 
as in Uie indirect system; but part of tbe light Is 
allowed to come through translucent shades. 

Tbe relatbm of tbe different systems of lighting to 
the diminishing eAlcteacy of the eyes was brought out 
lu a scries of experiments In which daylight was shown 
to lK> almost without effect uism the eyes after three 
or four hours of work ; under direct artlAclal lllvaibia- 
turn the eye loses working power at a vary rapid cate. . 
and almost as rapidly with the semi-lndtreot tilamliW' 
tlon. The Indirect illumination was found nearly as 
harmless as tbe daylight Sharpness of vision waa gtso 
found to be highest, for any given degree of lllumtoi- 
tion, under daylight and poorest under direct grtlSelill 
lighting. 

The deteriorating effect of the light upon the effi- 
ciency of the eye seems to be due to the fatigue of ttM 
muscles, rather than to any action upon the teClMi, 

Both the musoles of ocoommodation and Axattot . 
seem to be affected. Tbe explanation of the tatlgffihg 
effect of direct tllumlnatdoD is given by Dr, G. B. ~ 
as folUsss : 

1. The Imageq the bright spots near riw 
of the retina 'gnmu a reAex tendency to An . 

tbei^ instead at oh the ot^eets held In the qeiilhr liN IlfM 1 

attention: 8, the hriffiit spots In the Aeld «t vtatoii, Unit WMi cNjl ^ IMAih 
not in focus, uam aa i nw < i i kwi ,o M iffiMji 'tiA ■ ' ' 


Illumination allows the eye to 
erai hours without undue strain, 
atderaMe falling off in efficiency. But with Jto . 
Indlnot and tiie direct system, there la eYl«ieilW#i 
fatlgne at eeery Intensity of lllutalnatlon. In ffih’ ffiNpr 
Indirect, however, the eye can continue at wortt 
fortaMy at an Illumination represented hy aoiniethlqff 
nu«« than two candle-power at the Atoa&Ce oC a losl 
toim tbe working surfece. When tbe Intenelty in 4l0|P 
siderably more or less than this, oven the aetM-lndlttolt 
UlnmlDatkm aoon tlree the eye. As moet grttfidal J4|W!- 
Ing systema give a much greater intensity than tlds, thh 
aeml-iudlrect aystems are as lujurlmm to the eyffi ia 
the direct syataoM. 

However, the safe Intensity of lUanlaattoii tot the 
semi-indlrect aystem Is far too low tor dear vtakm 111 
moat kinds of work. It Is, theretore, Unposs^ Do 
get high acuity and low loes of eAldenoy with atky 
tern of artlAclal Uiffitlng except the Indirect, aUhttlffilb., 
tbe seml-indlrsct will suffice at the safe Inteootty faff . 
moet home work and office work. 

Cm UltrasTiokt Light Prodnea New SpeelM ? 

T hat nltra-vlolet light is able to produce neW 
speclas of microbes Is the startling announce- 
ment made by Mme. Victor Henri, whoee work to- 
gether with M. Henri In this Held Is already well known, 
having been carried oat at the Paris University labora- 
tories. Like all spedmena microbes are divided Into 
well-deAned, recognisable spedos. and it wae observed 
that such species reproduced In like fashion to produce 
similar specimens, with tbe exception of some alight 
variations such as give rise to attenuated tytsss, these 
latter being used for vaednation. Bnt here we have 
no longer to do with a simple variation, bat vrith A 
veritable mutation, that Is, tbe formation of a new 
spedes which does not return to the ancestral typa 
The author operates upon baetoria which itrodnoe tbe 
disease common to animals, known as vharbim, and ac- 
cording to a isiper read before the Academy of Bdanceo, 
she exposes tbe bacteria for a certain length of time 
to the mitigated action of a quarts mercury vapor lamp 
which furnishes tbe ultra-violet rays. Tinder tliese 
oondlttons, the microbes are not all killed, aa they 
would be by strong rays, but all are observed to 
be affeded by the rays. Among the new ty|«s which 
ore formed In this way by the action of the light, there 
le one, termed the pamma form, Which la seen to bo 
especially stable. For three months the dally cultiva- 
tion upon gelatine always prodnoes the same tyt«e, and 
it la oonduded that this is really a new spedes. 
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Swrehlightn for AffirniMito 

BRMANT win no doubt possess a very exten- 
sive system of high power sigusi li|^ for 

aeronautic use, and atready (here are some 

HtegeHrised seardiUgfats mounted In various plaoes. W* 
mehtionod the etecMc searchlight at the Wdmar ayto* 
tlon grounds, of which each Aash gives 27iiOA,ODO 
candle-power. Fof tbe use of avtators at a great 
there is provided a large light on the top of tbe Tgunu* 
Mountain, At an altitude of 3,000 feet At piUitoit, 
Incandescent lamps give some 500,000 candtopowev, hut 
it U Intended to arc light so as to IneroMe tlite «o 
5(^000,000 eandtopower. The revolving light eo the top 
of the wtntoM nmet at the Nenetadt stgtlda ffttes loaiv 
otlauM dashes of 800,000 candle-power, iiatng hh 
laiw> for the pUrpme. We also note the Herudaii^ 
revdvHw Aatih, which has 160,006 enndie-power!l Du 
tite Doebents mtHtaty aviation gronndi te m eflAtrl^ 
UMit oi 27,000 tondle-poww, whi^ gleiele , 

dUto;. at SadJti, near Duto^lSl, ttoiu M lO- 
MtelMl an ecMpiio lamp of .30(|',dOO egnaM-powigr, in , 
to etww fending places for ajhMfe. It dives two 
ifeglten in ffifee eeeonda lllnmtiUited uonfeefei ot larce 
gfee'nfe eowinie into use to show tfetnfefefeiK tond^W!?*',*-" 
to* to idtoii. ' «Dd among these fe tto folltolihd^ 
groundo: Wh^ tas a nuiaber tt'giitott;',to ' ^ # 


; ,, natoofe uuudve-pewer,' 

I,; /88i)^'4»nffie4totor ai« 
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tlM'DMoy la* 

''' IliKii^'*^ out m immeoM 

'''liMitliillli rttit *M. Iiinrwolnt 'tlw. lilvo of it« drydook. 

iFai-|^..7S< f^t «ad ita width 
wfll-MW ft* *fto,lKgeWi battioohip now 

';'Sil£>V&i Miir',9o«tk'>ii««.->1^h« Now South 
' kwrtl»»»to* «i .htigation loheme 

did ^ wwtan of tb« Clannoo and 

‘ WKKMW^ ** ^1**“’* ^ ^ OloM 

tia rlnn mi 4 having preoipitouB 
|||K|Jfak^ aldM» iiM «ite ft* tb« dam at Gk^e ia oon- 
' Pwt '«(, the idaa u to give Graltou, 40 

• auddiementary water ewpply. Ample 
fyt, for all purpcMM, the Chuwnae being 
jflHul aathe ftoedt river in Aiutralla. The work will 
4|U|||jWt' offitoa dollan. 

TJ|H|rll!)ihalBi caml Ucka th* Urgeat.— The orlg- 
hlHi tilii^ 'WlUiBlm Canal wm begun only 27 yean ago 
iJSMHuihed 19 yean ago; naverthelew, although it 
ii|9i|piSed to have been botit large enough to aooom- 
dBima ahi^ of the future for a long period of years, 
jijH|in|g found that It must be greatly enlarged to 
pKappirith the inereaae in the size of the ships, par- 
of the navy. The iooka of riie old canal 
sili iWM IlpaterB long, 23 meters broad and 9 meters 
looks are 330 meters long, 4S meters broad, 
lUp'lt ataliani deep. They will have a water oontent of 
3|liy|Wll4nbie maters, against a oontent of 124,61 1 cubic 
gldhllftijbr tibn Panama looks. The latt^aare 308 motors 
lariMMCth.. 

> .IMI' AatI-Grae|i«ra.--One of the most troublesome 
dpl^ties experienoed in the maintenance of railway 

S is the teitdonoy of tbe rails to oroep in one direo- 
Qrecqdilg is due to wave aolion indueed in the rail 
, passage of the heavily loaded wheels. It is much 
on tracks in whielt the travel is all in one direction, 
<«ae|> of course being in the direction of the traffic. 
|i|n9h attention Is being directed tCMlay to tbe arresting 
of movement, and several forms of very riBoient 
.aiiti‘><p!a4p6ts are upon the market. They oonrist, usually, 
of an Inexpensive form of dip with end jaws which engage 
the base of the rail, the dips projecting below tbe base 
md fetohing up against the adjoining ties, thereby looking 
tbe rail to the roadbed agmust any longitudinal movo- 
UWnt. 

IVlrriaaa Station In the Sadety IalaBdB.~It is hoped 
thait the war will not Interfere with tbe ereotion of that 
most important wirdesa station at Papateo in the Society 
IriUbda. worit on which was to have been started forth- 
with by an arrangement between the French Oovern- 
ntent, ita odony, and a French company. The station 
was to have cost about 9200,000 and to have been power- 
ful enough to oommuuioato with New Caledonia, and 
pariutpe with the United States. The sUtlon was a part 
of tbe work at making Papatee a port of call, in oonnecliou 
with whioh wae the oonstruotion of lighthouses on five 
of the islands; widening, deepening and buoying the pass; 
repairing and enlarging the existing gusys; building a 
new dip and providing tbe necessary working plant, 
tods, eto. 

Opaalag af the Gape God Ganal.— The opening of the 
Ca|ie God Gansa. enadps all vessels as far south as 
GfawieBton, 8. C., to lave 70 miles of distance going to 
and from Boston. Tratudated into other terms, this 
means that the average dday per round trip yoariy for 
barges and sobooners on the outaide route is nearly four 
daya, whioh is equivalent to a pecuniary loss of 10 cents 
• per ton on tbe 7,000,000 tons of coal, and on the large 
ampunt of lumber oarried by these craft. The total 
amount of ooel and lumber oarried by steamers is 4,500,- 
OOO! tone annually, and the same amount per ton will be 
aaya4 l^y theae bMts in using the oamtl. The tolls range 
trpm I3 j 00^ for motprboata and other small craft, to 9700 
ft* trit^g vessels of 960 to 999 gross tons. Merchant 
ahipa Of ovea Ji,000 gross tona will pay 10 cents per gross 
for each passage, 

' Jfepalga Praffta on llm ftaa,— Our contemporary, the 
i|urftw Jmimwl. draws affeution to the fact that a divi- 
of do pat eant Idit beeA.d!eda«ed fay the Nippon 
Kaldm (daiMtu MadBft^ which 

■ oyfftr SS ateamddiM <if SdSjppO ^ 

)^p|ia4 in the sea «iottiin«Me of |faa empire. Tbe oom- 
r geOMU^ aUlsdiffiaad by the government, and 

ipmrviop is affioi^ Attention is also 

^ the fact %at the MBOitut of subaidMM to steam- 
^ by the various maritime goyarn- 

jopipiitug, uatii It haa now reached 
ayeaiv pdfrtemporfUMously with 
« ftUvtdanda by the 3ue*wa steamship 
,Mti Jitawb .* Gb,, aUlHbuilders of 
I MiM »'4^vidrit4 pf :40:per cent, as 
the five years 





Faldiag Aereplaae Wlaga— Ina patent, No. 1,104,347, 
for the invention of Horace Corbin, of Cleveland, Ohio, 
the wings are allowed to awing upward upon the operation 
of a simple meohanioal release eo that in case of accident 
the plane will readily and easily alight on the ground. 

An AutomatlcaUy Adjustable naue. — In a patent, No. 
1,102,790, George L. CMtver of La Grand, Ore., seeks to 
secure an automatio adjuatinent in a flying machine of 
tbe plane in accordance with the weight of the machine 
so tbe plane will be disposed in line with the center of 
gravity. 

New Types of Arched Planes. — Joseph Bonnot, Alfred 
Belot, Jean Vaasallo and Roso Emory, of Marseilles, 
France, have secured patent No. 1,104,242, fur an aero- 
plane whose bearing surfaces are composed of arched 
planes, in whioh the greatest force of resistance is pre- 
sented in front. 

Pegend's Latest Performances. — Our Paris aeronautic 
oorrospondent, Mr. John Jay Ide, informs us that on 
July 3th he Went out to Bnc to see Pegoud give the 
programme which he will present on his forthcomiiiK 
tour in America. Pegoud's “dead leaf” upside down 
descent wna thrilling, “but,” says Mr. Ide, "the climax 
was reached when he got out of his seat and stood first 
oil one wing and then on the other, holding on to the 
‘oabane’ with one band Mid waving t<» the crowd with 
the other, while the machine kept on an undulating 
course. He did this repeatedly, causing tremendous ex- 
citement. And tbe Bleriol was not provided with a 
Sperry stabilizer." 

Vertical Air Cnrreuta and Aviatioa. — In a recent letter 
to Nature, some interesting experiences of M. MoLoan 
are described. During bis flight up tbe Nile, be found 
that the vertioal air ourrents were frequently very 
marked. Whan the wind was only slightly different in 
direction from the lino of the river there was a down 
current on the side from whioh the wind oamo, and an 
up current on the other dde. When, however, the river 
split up into several channels the air was generally 
descending over the whole neighburhood and was dis- 
turbed. These down currents wer*», at times, so strong 
that his aeroplane when climbing at it* greatest speed 
would descend steadily at 3 feet per scooiid. Ho estimates 
that the maximum rate of olimbing of his machine in 
still air was 4 feet per second. This observation is of 
great intera«t, aa showing that a down current may exist 
of about the velootty of 4.8 miles per hour. 

Carrier PIgeona on Aeroplane. — Carrier pigeons were 
lot loose from an aeroplane at Buo not long sinew, and 
it was found that this oould be done with very good 
success. The society, known as Golombophile Feficra- 
tion, wished to make trials of what oould be done with 
pigeons when set loose at high altitudes, for it expected to 
be eallod upon to furnish pigeons for aeroplanes and air- 
sliips. Trials were accordingly made in oonncction with 
the Bleriot establishment at Buc. A basket with the 
pigeons was stowed in a passenger’s place on board a 
tandem Bleriot, and when at 4,600 feet altitude the pilot 
set the machine to volplane slightly and opened tbe 
basket, whereupon the pigeons flew out at once and took 
the direction of home, whioh lay at Agen. They were 
freed about 10 o'clock, and at 6 o’clock the first two 
pigeons arrived at Agen, after making tbe trip m 8 hours. 
It was considered that the trial succeeded very well, and 
further ones will be made b^ore long. 

Besiataace of Struts. — It has been foumi ptwsible, at 
the National Physioal Lalmratory, to reduce the travel 
of the center of pressure on the wings, which is tbe cause 
of all instability, to a material extent, and the interesting 
announcement, in the annual report of the laboratory, is 
made that in the near future it will in all likelihood he 
possible to maintain the e^ter of pressure perfectly sta- 
tionary by slightly uplifting the trailing edge in a revenw 
curve. The expedient has often been suggested before; 
to some extent it is even already incorporated in various 
types of aeroplaaos, tuoh ae the Handley-Page and several 
German maehihes, but its affeotivenesa has hitherto been 
purely oonjeotursl, Tbe interplane struts on a biplane 
primarily, of course, are intended to form an integral 
part of the struotwre, wving simply to connect the two 
superposed idaOM. Bflt they oan also bo made to serve 
a substdiary tuiioUoD, for their ooUeotive side area may 
be emidoyed to set as • fin, whioh usually oonsists of a 
vertioal suifSea jdaeed somewhere In the region of the 
tail, fonua an important element of lateral stability. 
Bffldeooy mqairaa that the bead resistanoe of those struU 
shall be to the lowest possible point, and for 

this reason thiir shape approaches as nearly oa possible 
to a psfeet Btraam4ine, aa determined by laboratory 
experimsats. To what a low point their resistance may 
be redueed *49 be evident from the fact that in a well- 
desigaad it should sot exceed 15 pounds and may 

wril be avaft laaA. From U»e ptdnt of view of head reaist- 
amtoi tihqftMMiiWtio^that k, the relation of the length 
to th*htvaid*lr-7«4h atrut ahotdd be in the region of three; 
buttt^toiinibMftdaoda^gBadtoaotae^^ the flat- 
, iMMii»io4ioilMa9tb9la«tftn 


Antmnobile 

Garbon in the Modem Motor.— Recently some tests 
of the carlxmocoous deposit which invarmhly uollectN 
after a time in all internal combustion motors, revealed 
that a considerable portion of the matc-nal was (lariion, 
as was to be expected. Much of the deposit was eoin- 
pused of silicon and iron oxide. The |ireH4'iie»i of the 
silicon is ascribed to tbe road dust inhaled by tint motor, 
and tlu9 rust to the water in the air and to detnlion. 

Germany’s Motor Population.— According to otTleial 
statistics, Germany now has 0(),S7t) motorcars, 22,4.')7 
motoroyeles, 9,7.19 motor wagons of eoinniereial typo, 
and IflO motoroyole carts. The latbT ore motorsiyeles 
with goods Irsusportation bodies. These figures are for 
January Ist, 1914. The increases since January Ist, 
19i;i, ar.t, reKp.4ctivel.v 21. lift, 2,132 and 2, 0.3,6 for the 
first thrw' eluHsilications; moUin’yele carts, so called, 
decreased by 23. 

Car Orders as Prizes. — During the latUir part of 
August, nn oudurarn'o oontesi will bo hold in Russia by 
the Grand Arm> of the Empire It is to be known as 
the Goupe de I’Eniixtreiir and is olTered for the purpose 
of ascertaining the tyiai of nioloi ear most suitable for 
use under Russian road conditions The first prize will 
be an order for 260 ears, the second an order for bW ears, 
the third an order for 100 oars, and the fourtli an order 
for 50 cars. 

Lubrication of Leaf Springs.— That the ordinary type 
of leaf motor oar springs requires lubrication betwis-n 
the loaves at length appears to liave boen’appreciated 
Already a numlair of devices calculated to provide the 
lubrication Jiave Isam placed upon the market. Tiie 
late.st device of the kind ounsisis of a tmy metallic box 
whiidi clamps to the outside of the loaves and winch serves 
as a rei'eptaelo for oil. 

An Electric Lighting Fault. — Elwtric lighting systems 
ns a general rule have the fairly common fault that they 
project till! light in two pciicil-Iikc beams which move 
with iiraclically every motion of the car liody, mother 
words, the diffusion is imt grout enough What is desired 
Is not HO much gr(>at projccirion os more uniform diffusion 
which will more nearly approximate daylight. Another 
diflloulty of the pciieil-hku pnijectioii is that it tends to 
magnify the size of sniali humps and humps in the road. 
It would scum that some modiUcatiori of the usual form 
of parabolic reflector is desirable. 

A New Application of tbe Maxim Silencer.— A corre- 
spondent suggests that iKiino oui' might devise a closet 
tank HiUiiiecr fashioned after or following the principles 
availed of in tlie Maxim sileneer for firearms. While 
automobili4 engines have iiinxii employMi for various pur- 
poses entirely apart from the iiroimlsion of the car, he 
docs not, recall any attempt to utilize the aiit/omulnle 
engine in raising or lowering the top of the cur. We liear 
of one man tops and other improvements, and it seems 
that in some way the engine might he adatil^id to fur- 
nish the iiower for atlj listing the top 

Are Motor Car Hoods NeceasaryT - Now that the 
magneto has Ixien mode waterproof, and otluT ports of 
the modern motor ear engjm> ore so thoroughly protected 
fnmi dirt and moisture, the question naturally arises, 
"Arc engine hoods really ueoehsoryi’’’ Why is it not 
possible to jirodiioe an engine so thoroughly enclosed that 
the ordinary sheet iron covering can lie dispensed with? 
This should not lie difficult, fur already the v alve meehau- 
ism 18 hidden Ixihind metal plates; also, in a numlier of 
oases, the carbureter is all but enolosed. It should not 
be diffleult to pnivide a earbun*ter intake whioh will 
permit of sufficient inspiration yet exclude sm-b foreign 
matter as dirt and water. 

Motor Testing by Vision. — There has lieim plwed upon 
tbe nuirket a new tyiie of iiiUirnal-coinbiistion-engino 
testing doviee whieh makes use of a number of Ueissler 
tultes. The lubes ore euntainod iu a small light-proof 
box, each liemg eoiineetod to one of the spark plugs of 
the motor. The diseharge from the magneto, Vsjing high- 
tension current, eaiises the tulsm to glow. The iiilenidty 
of the glow will be affected by the eondition of the 
magneto, and the dogrtw of compression in Ihe eylinders, 
whioh governs to a eertain extent the ease witJi which 
the sparks will pass the sporK gaps at, t)i« plugs. Tbe 
failure of one Uilie to glow, obviously indicates that there 
is trouble in the corresponding spark plug, or magneto 
lead. 

Tha Ideal Motor Car.™ The question, “What is tlu' 
ideal motor oar?" is a moot one, and fur this reason the 
diaeussion wliieh revolved about it at tbe annual meeting 
of the ftaoiety of Automolnle Engineers is enlightening. 
As a result of several sessions, it evolved that tlie ideal 
oar in the opiiuon of the majority incorporates the follow- 
ing features: High-sjxied, high-eftieieiicy motor with six 
oyliudcav measuniig about 3 by 6 inches bore and stroke, 
respectively; streamline body; weight about 2,750 iiounds 
with full equipmeni ; oleetne lighting and engine starting 
system; dry plate oliitoh; four-speed gear st-l, worm 
drive; fuU-fluating rear axle; cantilever springs, left side 
drive with center control, magneto ignition; pump drou- 
lated water cooling; double internal expanding brakes. 



it 



The dWer getting into the eult. 


D KRPITK all Hie mmilfeat tlaugers of diving, men 
have gone down to gmit flPiithn and have iK»rformed 
labor there. In koiik' poaen the deHeentu have curried 
them to auhmergencew of from IttO to ISO feot, but their 
(wrvlceable «ta.V8 there htn e been very brief -a matter 
of a few uiinutCN only nt u time, and, in moat of these 
Inatauees, the underwater toiler tius luild the price of 
hla battle with nature’s laws by sai'riticlng his health 
or materially shortening his days The lure of treas- 
ure has Insidred the venturlngs. and the price paid for 
the servUv seenusl for the tluic to comjs'Usate. 

The average diver seldom works In water more than 
100 feot deep, nnd there are hut few expi'rleiu'ed 
mmi that can be counted utioii to do good work at a 
dcjitli of IBO fw't It Is iKS'iiuse of thoso huiuun limi- 
tations that NO many richly-laden wrecks lie undls- 
tnrheil Just l«‘,vond the reach of those tollers in the 
d(>ep tlmiuestlonnhly, there are mlllious of dollars’ 
worth of treasure trove awaiting recovery, and the 
tantalizing part of It all is that tlieso richly tiordened 
hulks are well known and reasonably well located, 

The situation lias been imtentlnlly altered her© very 
recently by tlic e\is-rlmental testing of a new form of 
diving dross, or armor This all-mctnl drew was tried 
out in lumg Island Sound, and twice in one afternoon, 
with the tide running strong, two divers were alter- 
irntelj sent to the bottom at a deidh of U12 feet, Thi- 
U<iestlornib1.r this constitutes a world’s record; but 
the isTfoi ninneef. w(>re otherwise of the utmost prac- 
tical significance. I,ct us give you material for eom- 
jMirisoii. 

Several years ago, after a number nt distressing necl- 
dents, the Itrltlsh Admiralty determined to make some 
Ncleiitllle tests in the lioiie of eliminating certain dan- 
gers t(; which Ihc miviil divers were eximsed in service. 
Without going Into details, hut by using double the 
number of nir pump-, and adopting several imi>ortaiit 
precnutliaairy mensnres. they did succeed in sending 
down Iwo utinsnall.v 111 men to a depth of 210 feet in 
tlie sliell(*rcd water of a land-lwkcd bay. Now keep 
the iieM fact In mind In deseendlng, bottom was 
reuelasi In two minutes, and, after a stay of luln- 
nles, the men vvcie slowly brought b«i k to the surface — 
the (Mccaf fa/ioi// M mimitcn' This was required to 
Insnic safe dccomproNslon and to gimrd them against 
an.v III en'i'cts of their great suhmergeiice. 

In the all iiiclal aimor tested in lamg Island Sound 
H e(aiple of weeks ago, lh(' men were lowered to the 
water-bed In a irifli> over .'I mhinfes, being held when 
nbont n Imndied feet down to see that the tole])hone 
was working priipeilv. After Ijc-lng on the bottom for 
U'li or tlioiT minutes. Hie divers vyere liulsHsI up and 
out upon Hie deck of Hie parent steamer In less than a 
minute and a half Whv was It possible to do this in the 
latter ease und not with the Hrltlsh Admiralty divers’ 
Hliuply Is-eause Hie American divers were not subjected 
to tb(- bydroslatb pressure of the enveloping water, 
and were able to brentlie ulr at atmosplierle pressure. 
'Their IgMlles vvi're not snbjwted to abnormal stresses, 
nnd, therefore, no ix-rlod of readjustment was naeessar)'. 

More than that, live air supplied then was abundant, 
flipir resJ)lrntory organs worked as they would at the 
M«n’H surface, und the ventilation of the suit was ample 
emaigh to carry off their exhalation and to prevent the 
ueenmiibitlon of deleterious carboolc acid gas-^tbe 
cause of so many accidents to divers in the ordinary 



dress Again, working nt the neeustomed atmosplierle 
pressure, tliere was not an excessive exiiulatlon of car- 
Iton dioxide, nor none of the wcakenlug eondttiomi 
lieenliar to lalior In compreNsevI nir. 'Thorefure, It would 
be iiusslbte for a diver lu this new armor to work longer, 



In the language of real estate agents, the suit is 
supplied with all modern convenlencea. 



to work harder, and accordingly to do mora becoilM oC 
bis physical security in the metal dress. 

Briefly, this pnrtlcular innovation in the att Of mUh 
aqueous enterpriae is the result of some years of gradual 
evulvitton, and la the invention of ('heater E. MaodttlVee 
of New York city. The suit is made of au aluminium 
alloy of great atrengtb. and even so weighs a matter 
of quite 480 pounds. The articulated seetlona are clever 
adaptations of the sleeve or rotating joint, and while 
suitably iiacked to reduce leakage to a roasouablc mini- 
mum, still, thanks to roller bearings, give the diver 
ample freedom of action when the weight of the dress 
is taken up by the surrounding water. Indeed, a cer- 
tain amount of leakage is desired, for It serves to 
lubricate the moving yiarts and, too, to keep the {lack- 
ing Hwelled, and, therefore, more efficient But how la 
this leakage disposed of? This is one of the most 8d- 
mlmble featnres of tlie nrmor. 

In a rei'ess back of the main liody or trunk of the 
suit la installed a iiowerful little pump with suction in- 
takes located in each foot of the dross. The discharge 
Is immediately outtHSird nnd, of course, against the 
water head. The pump is driven by ••ompressed air, 
this exhaust la dellvereil into tlie avilt, and tliiis meets 
the breathing needs of the diver. The air is led down 
through a small tulie, together with tbe elwtrU- light 
and tclephoue circuits, which, la turn, are carried in a 
2%-lneU armored rnblicr hose. Tbe free aiiace remain- 
ing in this big tube forms tbe ebanuel back to the aur- 
face of the used air, Tlie diver has no Mfe-ltnc to 
bother with, and bis teleiihnuc ivermlts him to keep lu 
constant communication with his surfat'c nttciidaiiia. 
Should the teiephouo fall, the diver would be at once 
hauled up, but when working it makes It Imisisslble to 
misunderstand signals or the submerged mau's needs. 

As a matter of (smtrast with the ordinary dress. 
When the second diver descended, he was held for 
some minutes at a dejith of 1(K) feet. At that time 
tlic air compressor Htopissl, nnd It was not noticed by 
those in charge of him. Nevertheless, ho hung there 
piacldly unconscious of the lu-eakdown, and was low- 
ered to the bottom after the engine Was going again. 
Hod that haptiened to a diver lu the usual form of 
dUess there would hove been a dead or dying man In 
the suit There promises to lie no tUfflculty In carrying 
OH operations at deiitbs of .KK) and more feot 0(t 
(sraroe the oiverater V entirely sheltered within bis aiS 
mend drees, and an ingenious mechanical hand Is relied 
upon to grip and to make the necessary conneettwm 
with auttable tackle or chain slings. The twelve Angers 
of th^s hand are able to pick up a match or a piece of 
papfer laid flat 

The Maoduftee suit is a big stride forward In the 
ntt« .and should prove of tbe utmost value Ui reaebltitf 
' sttiilmn shiiw that now lie l^eyond human enduranee 
wttah the. diver ts clothed In the best of tbe eloatlo 
'sut)ta at luWrant employed. The grim ocean may be 
'( forced, in this way, to give up a goodly ahare of ltd 
: ihtldeasiy dala^ wealth. 

;,V! Galholtae aad |kardoek^nc (xf tibf vaadan af tha 
41 ^^ amiwbov*, Mr. 1). T. Ifontu of Battik 
cb«<dr, IBvBlgaD, assuses us tbat gaPflUne pnorad 
o» the head or tmi of a hordiMh ^ 

ft, root and hMWCft, and 'hnrtik: 


IMaUitt tha diver out. 






t «n «cUpM itatlon 1 (m^ like. This ahowfl the eqiripment of the Yerkes ohaerTOtory expedition at Wadeeboro, N. C., May 28th, 1 



T nmK of t^vellnK thouaandH at mUeN Juxt fur the mIoiih when it iwiiHeK directly between the huh and the lunet of the few preoloue Hceon 

mfea od obaervlni! the nun for two pihiuteHl That <‘nrth. tIoUM, and stations are aideeted 

la whad a aoW if of aaironomera are dolne this month. Tinder the moat favorable eouditioim, a total eelliise jiromNe for eleiii skies at tiie 
art tnifeiinK at this particular time, because the of the auii may last about seven and one half minutes, the ease of the coniine eclipse, 

atitk tMl^ h# totally ecll)ised on August 2lBt, and many but, in general, the duration of totality is much less. votlons will probably be best 

Of Cheiii) a|Ml obUeed to go long Itusslii, 

diathPOM tecHUse the phenomena — stiitbnusi 

witl lM vfdble Old) along a nar- 
row «||il|klltbout a hundred luiles 
widt. part of which that is 
naaw dM ll i to ordlnar.v travel ex- 
(oodlillK from northwestern Uu- 
mpa HfrOoutheru Asia. 

YM* anrrow strip Is In reality 
tlM pptli of the shadow east by 
the moan os it passes between 
the 4Mftb and the sun. The 
aUMilo^ first sttikes the earth, 
thviitd the total eclipse heglus at 
NOticiiW, at a Isilnt in the Arctic 
OeMtkk north of North America. 

It passes northeasterly <»ver 
noi^m Greculand, ueross the 
ueMH north of leolaiul, strikes 
the tlonst of Norway at Alsteiih, 
thoHOc' IMiases southeasterly over 

Henitlsund in BwtHlen, across ' oniiiiiiu 

Ituwda frtun Itiga, past Minsk Solar prominencea. Theae are tonguea of gas that aometimea rise to a height of several and Ito.t 

and Kiev, t<i the r'l lmca. across hundred thousand miles. will be 1 

the Black Bea, over Tnddeond in thr obser 

Asia Minor, tbeiiee across Persia, and Anally ends at The e<-llpsp of Aiigiist 2l8t will last a little over two Prof. W. K, (’nrtls, Father (’ 

suiim’t In ensteni India. minutes The total time avalliible for wlliise ohservn- and Major Hills The tlreeiiwl 

It may seem paradoxical to speak of “observing the tioiis during the past one hundre<l years was a trlAc u party under Messrs .Tones u 

sun,” when the moon is so plaewl that It completely over three hours. near Minsk The Solar I’hysl 

hides the sun, but, the fact Is, it la not the brilliant darcful idauniug is, therefore, necessary to make the bridge Tiiiiverslt) , Knglnmi, ' 

disk of the sun Itself, but rather i’’’"*' ^e 

the solar a]>pendBg«'s and the 
regions around the sun that are 
stiiditsl during an ecllime, and 
many of these features can be 
studied at no otlier time. The 
reason for this is that our atmos- 
phere diffuses and reAects sun- 
light, producing a hrlUiant glare, 
which blinds the e.ve to all rela- 
tively taint details. 

On the moon, which is devoid 
of appreciable atmosphere, the 
shadows cast l)y mountains or by 
crater walls are intenstdy black, 
while o»i the earth so much light 
Is diffused and reAisled that om 
t'gn she well, even wlthbi a *' 
hottMC, as long as ttm sun is 
above the horlson. For an ob- 
aetyiir'on 'tbe moon, It Would Im 
posgtbto to hold a a<ass>n In frtuit 
of, the 8»n nnd ctJt oft practice 
ally <fU aiumlnatton, but for an 
ohimyieif on the ctlfth th ttse a 
styesfi Mfectlvely. It would have 
th 1w placed beyemd the limits 
k^ thrf eaa?th’8 atmosphere^ per- 
Mtpa ws^l lnindiwl'ml)«H 

' , efttrth; Soc^k k. ^ 

, lj»«irhMied Wy liio mppiil Urn «WW», pl w ^i f f hiwi ^ «» Taritai rtaarratary aetipae expaditlon, at with dm 

' hmmmvnif wep -doth.- W#l|||i|iito, If. CW May Itth, i»o®. cimdition 


The e<-llpsp of Aiigiist 2l8t will last a little over two 
minutes The lotal time avallnble for wlliwe ohserva- 
ilons during the past one hnndre<l years was a trlAe 
over three hours. 


sun and the most of tint few precious seconds nvnilahle for observa- 
tions, nnd stations are selected which gi»(* the gr(’Mle>.t 
total eeliisie promise for eleiii skies at tlie time of the eelitise In 

mlf minutes, the ease of the coming eclipse, the eondlflons for obser- 

s much less. votlons will probably be best in ensfeni or soiitIier!i 

Husslii, lint oliser><>is will be 

— sliitloiKSl nil along (he lino 

from Norwnt to India. Some 
of the exiiedlllons Inne an- 
nonnml their pros|K>ellve hs>a- 
Itoiis 

The droeker eell(ise e.\rssHfloii 
of tin- I/lek olisertatory, under 

1 Onmiiliell nnd Dr H. I). 

(iiirtls, will be located near ISro- 
xary, about fen miles northeast 
of Kiev, and ns near as (sisslble 
on tlie (ssitnil line of the eclipse. 
The Knssliin Imiieriiil observa- 
lory at PulkoMi will establish 
tliret- stations, one on an island 
In Hie Italtle, one at Knnev. 
sontheasi of Kle\. ami one nt 
I'ViHlosIa in Hie t'rlniea. An ex- 
pedition iiniler Hi(> unsplees of 
the .lolnl IVrinauenf Kellpse 
(VimniiHeo of Hie Hoynl Sis-lety 
mes rise to a height of several and Ito.Aal Asiionomleiil Society 

will lie l(M-atisl nt or near Kiev, 
the observers being Prof. Fowler, 
tic over two Prof. W. K. (’nrtls. Father dortle, Father tt'donnor, 
iwe ohservn- nnd Miijor Hills The tlreenwleli oliservntorv will send 

WHS a trlAe u iinrty under Messrs .Tones uiid Dnvldson to a isilnt 

jienr Minsk The Solnr I’liysles cibservatory of tlain- 



ly the Terkei tAetrratwy eetlpse expedition, et 
M. C, May IWh, l»0®. 


Mr. ftuHer nt Feodosla, nnd in 
the sniiie loenllty will 1 h> nil ex- 
IsillHon iindel I'rof I’erniu* of 
the Argentine governnii'iit ohsi-r- 
\ntory nt ('onlnlm. 

The elt) of Hiliiiliurg Is llttlng 
out an e\iM‘dlHon to be Us-ated 
at some point In eastern Kiissln. 
An e\issliHoii beadisl lij Prof. 
Mletlie of the TeelinologU nl In- 
stitute of Charlottenlmrg, Her- 
man, v, will go to Hie Island of 
Alston on till' Norwegian coast, 
where Hie path of totality Arst 
touches the r.nrniiean eoiiHnent. 
Prof. Tisld of the Amliersi Col- 
lege ohser\Htov.\ has annouiieed 
his inteiiHoii of trtliig to oliserve 
the eclipse from an .•leioplane In 
the >leliill.> of lligii. Kussla. 

Each lairty will be isiidpiiod 
with telescopes, eameias, siH-eiro- 
seopes, polarlseoiM's, etc ,\s the 
(iMtli of nil eclipse lareh ii.i" e^i 
over an observator,>'. Hie iirnlilein 
of Hie trnnsisirliilloii of liistrii- 
inelits lieeomes an Impnrtaiil one. 
and Instruments Intembsl for 
wltime observations are designed 
with due eonslderutlon of the 
conditions to be encountered. 



) Small Hcalp iihoto- 


l''<tr cxamriip, aatrononiM* soliis to A»ia Mluor vt PoraU 
uri' lolviiNMl to imrk tbeli: upparatua in pnlM ot boxos 
BiiitnbU* (or trnDsportAtlon on tbe baolw rtf donkey* or 
cami'la. 

Nearly all nntiona make apecial reculatlona in regard 
to injatomB examination and ctwtoma dutlee. The Rua- 
aian Mlnlatry of Fluanec baa granted permiaalon to Im- 
port, free of duly, urtlelea and Inatramenta of a aeieu- 
tiile eharacier for the olwervation of the coming 
ecliiw. provided that they are re-exported after tbe 
ecllpae, 

],<nrge teleaeoi»ea uaod for eclijiae obaervatlons are 
gcnemll,v mounted In a borixontal poaltlon, and tbe 
light of the objei't to l>e studied reflected Into the lens 
by a system of mirrors. This obviates the neoesalty of 
transporting tlie long tiila'S and massive piers rmtHirod 
In the usual (siiiatorlal tyiie of mounting. Fig. 1 ahowa 
a group of Instnimeiits uswl by the Yerkes observatory 
eclipse ex|)cditloii at Wndesboro, N. C., lu IMK). 

Formerly, ecll|ises were observed chiefly for the pur- 
IK)se of correcting tbe tables of solar and lunar ihjsI- 
ttons ami motions, but now the empitaals is laid uikmi 
tbe study of the sun as a star, and iiisui its nidlntlons. 
Although merely one of the countless millions of stars 
in the unUermi, it is by far the most Imporfiiiit from 
onr iKrtnt of view, and it Is so much nearer to tbe earth 
than any other star that more detailed study is iws- 
alblo. Whatever we can learn In regard to the sun Is 
Just so much kiiuwli>dgo galmsl In regard to a large 
class of stars 

The following will Ittdlcaie tlu* nature of some of 
the oliserviil Ions which astronomers and phs'slclsts will 
try to make on August I’lat ■ 

1. The determlnatfiai of the times of contact of the 
disks of the sun anil moon 

a. Henrch for planets and I'omets by iiliolographlng 
tiie regions near tbe sun 

a. Htndy of tbe solar I'on 
graphs to tiace tbe e\tcn- 
aloii of tbe coronal stream 
ers, (in lairgc scale pbo- 
lograpbs for the Inner dc 
tails, and I bo study of I lie 
relation of the conaial 
an-bes to sniisisds, i)r(aiii- 
neia't'H, and faciibi' (c) 

Large scale jdiolographs 
through “men nry green” 
glass lo determine the dis- 
tribution of corotilum (ri) 

Htnd.v <d’ the spectrum of 
the corona foi the more uc- 
curate delcrmbiatlon of the 
wave-lengths of the coronal 
lines, and to investigate the 
rotation of tin" corona, (c) 

Tbe ]polarls(‘o|M' will be 
nsed to determine 1, how 
far the iiolarl/ed light of 
the eonatorial streanuTs 
eali be tiaeed, “, whether 
the polarisation ofthelight 
In the polar si reamers is 
ii\dlal or follows the <Mirv(> 

Of tlie streamers, ii, 
wtietlier tlie pobirlr-allon of 
tlie light from tlie blue sky 
ebanges during tbe eelliise, 

(fl The Intensltv of the 

radiation of the eoroim, and tbe quality of the coronal 
radbitlon as eoinpitred wllti that of the sun will be 
lii\ estlgated 

i liarge scale pbotograpbs of tbe solar prominences 
will be made esiKsdally for the iinrtiose of eoraparlng 
tbe features sbowii by composite light with those ob- 
tained by tbe spectrobellograpli using <aily the light of 
lalcluni or liydrogeii. 

hpectra of tbe ebroniospbere and of the reversing 
laier will be olitalned in older lo Investigate the depth 
of the Aarions known gases, ami to sean-h for new 

li An e\tensl\e series of observations will bo made 
with wireless telegraiilile apparalns to investigate tbe 
plleet of tbe passing of tbe shadow upon the strength 
and nature of srbltrarv signals and stray currents. 

Dliservatlons with wireless apparatus and photo- 
graphs of proinlneiiees with tlie siss-trohellugraph will 
lie made in Mtrlous plnees for eompnrisoii with results 
obtaiiKSl during totality, hut, aside from these two Hues 
of researeh, there will lie little interest lu tli« eclipse 
outside of the line of totality 

In the nortlieastoni part of the I'liited States It can 
he spt'u as a partial iH-llpse Just nfter sunrise. In New 
York the iwrtial eclipse will last from R Inpirs JW min- 
utes to 6 hours 0 minutes A. M . and in liosloii from 
5 hours 41 minutes to 0 hours HO mlmitos A M. 

The next total eellpao of the sun visible in the United 
States will occur on June 8th, ll»is. The path of the 
shadow will cross the Gulf of Mexico, the central part 
of the United States, and western Oauada. 
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wUd'inigiit write a# rntmlW' 
style of handwriting as any w»f ^ 
lean 


< « »nni 8 hart to aay, « frsatot twmt ef SWU •hum* 

1 in writing or in Judging ill,* 

Sound Judgment Is toe ground of wHtlng wrtl, end 

when philosophy directs your choice, to proper eahJecW 

rightly understood, worts then will natnruily flow from You only inhertt the power of IMtpWf i 
the pen. it ito*id ««t the metotosto ^ 

"Men write with esse to show their breeding, inherit toe power of writing IB a 

But easy writing’s cureed hart reading.” are, nerwtheleiw, the questions of 

The incurable itch to scribble it a natural impnlae 
to the human hand. The Inveterate use, however, of 
the pen rarely changes or improves toe scrawl, lu 
sooth, tbe shape, form, and character of the WMdi and 
letters are but slightly toe outcome of the muaoular 
movements. 

For the most part, writing is the upshot of Inheri- 
tance, childhood dtsclpllue, habits of charsoter, tmn- 



your chronic mood. Mr. B. R. Chandler has rseently 
devoted great care to the study and Investigation of 
ItkoiieNses which exist lu the writing of various mem* 
bers of the same family. 

Bo strong Is this similarity In some (amities that it 
Is often dlfllcult for the expert to distinguish one mem- 
ber’s band from another’a. Indeed, the same word 
written by different persona, seems to be written many 
times by one. 

Likeness in handwriting follows the same general 
principle, according to this InvestlgRtor, as that wbleh 
acts in families, as regards resemblances la (ace, 
motiona, and thst family likeness among bnmau beings, 
which may be deflned as an accumulation of tnde- 
Hcrlliably faint suggestions of slmillarlty rather than 
any strong Identity; (or Instance, a family likeness 
may show itself by the color of the eyes, shape of 


tion to be considered. 

Cbarlw Iterwto long ago retmgpliSIlijiM 

was Inberitea, and tote Idsa may be 
torougb Bclentlflc Utersturo m an 
fifty years; but, so far as Mr. Obandlw,, 
not been lltustrated before. 

The Juniors In an ofllce came to * 
their chief lu time went on, showing ftwt’ 

y Insteitcea eovtroiunent has very. ||ttia to.i4<t 

It, but lu many oases there is no little 4» fcBote<tf , 
Influences brought to boar upon such an .riastlp. gfSi(Wli 
as handwriting, that It te quite posslM* jto" 
mate the offeots of environment. i , 

Stnuige Animal TngdMfli. .‘{jC"!':; /, , 





Diagram, rtidrawn (rum i.a Atature, lllttatratiog tba ocUiSM o( Aogust Slat. Tbe tall dark Itoe, TT, in tbS flgure on 
the left, U tho path or tbv total eclipae, sod ia rwlly the path of tbe ebadow caat by tbe moon aa It pasKa between 
tbe earth and the enu. It l» only one hundred mllea vide, and at any one point In tbU path the total ecllpan will 
iBHt fluly a little over two mlnatea. The shaded portions of tbe lllaatratlon ropreiottt water, and tbe light rolorcd 
parts land, ao the course of the eclipae can be eaally traced from tbe Arctic Ocean, north of North America, across 
Greenland, Norway, Sweden, Hussla, Asia Hinor, and Perala. and ending at sunset la eastern India. Outslda tbe 
durH path of total eclipae, and within tbe region bordered by the doited lines, only a partial eclipae will be seen, 
a condition illoatrated In the drawing at tbe left, but lu varylsg degrees, depending on ttab location. 

The path of the aolsr eclipse plotted on the earth. 

the mwe, general oullliie of face, or eccentricity of 
manniT, but more often It te the tout ewsrinWr, aomo- 
thing that cannot lie put Into worts and deflned aocu- 
ratety, which enusea old frleuds of parents to exclaim, 

“Isn't he like his father 1” or "He te Just like his 
father us a Imy.” This brings us to another {wlnt Of 
agreement lietweeu handwriting and ourselves, like- 
ness at corresponding ages. It would lie absurd to 
expect a grandfather of seventy to write like bto iu»i 
of furty-flve or his grandson of twenty, but there may 
l>e just comparison lietweeu tbe grandfather’s wvltlug 
of middle age and hte son's at the present time, or be- 
tween that of the son and toe grandson- at correstMud- 
iiig ages. Another point of agreement U what may be 
cHllwl "peculterltles," and the father who has a stjfte 
of handwriting which shows these peculiarities will 
frequently bequeath them, more or less unaltered, to 
his son. Bearing in mind these suggeetknu, that Is, 

^he influence of age on handwriting and tbe meaiiltfg 
of the expression "family llkaueas,” Mr. Obandler baa 
Iteen unable to collect such striking speeboena et the 
handwriting of women aa of men, and It may ptiAh 
ably be tahen as a general mis that women do 
write anch characteristic "hands” as 
majority write wry much lees than me 
glris on leaving ariiool write a better bandwritthS. 
than boys at .a oorraspoodlng age, which does Itof 
change ao Wry onMili through IttS, whereas a bey o^qiiito 
does not beflh, hliii charg etertettes and pemwoeat IgitMl^ 

VritlnguntR Mato ya«» after he has laftaehini. 
te • oomiBoa -gtiM ttf |M’s hndwittoaf kwrtP m 4lto Mybte 


throngh grave dangcrK, hns led In -t 
lu toe Midway and Sunset oil fields M ^UfcMfla. to 
their undoing. Chief among such viotoBB are rahhtte 
and waterfowL 

A Jaokrabblt and a cottontail And ,« jitoe a^nd, 
MUDoth bolo. There are many such to toe 0(1 haH|a 
where oil piping Is a necessity for toe ,tvttoilqto*tottal|l 
of oil to the retluerles. The rabbits deeWo to set hp> 
housekeeping there. The 
cottontail desiigs a permit- 
nent home, and toe Jnch* 
rabbit wants a rafttge toto 
from malovolent mon. . 

Soon they dismver torir 
habitat te boing moved. No 
doubt they are friftotened, 
hut they Instinctively stay 
within their retrcoit One 
end of tlie bole te oiosed. 
Even then they do not 
leave. Boon tbe other end 
of the bole te daskened. 
Then it te darkness titer- 
nnl for the furry pair, 

Bonie tliiie later It fa dte- 
covered that a newly laid 
oil pipe line te chahed. 
After great labor the Rm 
iH dtejolntisl and the re- 
mains of many rabblM to- 
moved. Thousands of tob- 
btts have been thus oxtor- 
mlnated In the oil fields. 

The death rate among 
waterfowl is even greater. 
Again, as with the rabhlta, 
instinct leads them to ce^• 
tain destruction. Every 
little lake of oil In the 
vlclulty of a gusher te a trap for tho unthinking birds. 
At twilight and dawn these tar-colored lakes appear as 
btHlics of water to the deluded fowl. 

Great flocks of migratory waterfowl have been seen 
to drop out of the liea veils after sailing majestically 
above the barren, sun jiarrlied desert and plunge {nto 
these oil lakes. PeltcniiH, snow geese, and ducks of all 
varieties that fly annually between Alaska and (he 
flats of the Colorado River, swoop down to the oily 
bosom of these lakes. Tbe moment feathers to»ah OH, 
their flying days are over. Helpleaaly the birts Strog* 
gle to rise out qf the gnmmy mass, flome retnato help- 
lew floating Tfii the reeking surfiitss, and ato aoop ptoiS 
ooae by toe fumes of gas rising from tha nlj, 
dtve the moment after alighting, as bm^ ‘fMdtetohMlf ! 
birta do insttoctively when frhjhtened. StwOgo ai^ % 
may seem, toe Sight of fowl straggling In toe Ml, «»4 
tooussnds o< blackened bwlles floattog op tie aitelhto, . 
appanudy fails to deter others fcate tiio 

flrwt Mato to naBta.----Th0 

pUiHt tnauoa ia still a somewhat ebsenre sabftot; Att,. 
intarasting oontribution to this subjetit is inadti by 
The toist in the Comptua Bmim. Me ftndf' ttott tos 

i. ^ toSwiilitoW 

deltly, but tot)^ ceil by oMI.' wad; tS ti ^ 

ttotottoly to the Amount at «»*,, , 

tpiAitm hlf tSriWkus alenem 
.end «( Oaoatebeir. adU eontalwtd)^i^fijB|||.^ ' 
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-pects of Aerial Fighting in the Present War 


What May be Expected of Dirigibles and Aeroplanes 

By Car] Dienstbach 
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lilr fu WiPOM for adentlflc 
MtMMME of technical quea* 
to war—tbe military 

flaeto of the powera 

iniaallnx prob- 
tMi toltoa «to -ewnch dirigible waa 
K. onb bait aa lane aa the standard 
Ato of aUMe pianDiid and reported 
In an appearhnoa at the eleventh 
b« DO qiMiiiion but the lack of any 
PpPltelD Dolta ao raatly exceeding In alxe 

^|l|uiMibir.i«lipdard might prove dtaaatroue under the 
tolK wafijitoMi of war. The diaaater that befell the 
Pttr‘1||il| <lir proved that conClualvety. 

aecracy about mlUtery aeroplanlnf; px- 
anmbw and orgaqlaation of flyera, rvlilcn 
ate enro of Uermany. Little dlfflcuity 
1 td etudying every detail of french 
But of the largeat type 
I, wblcb donbUeea are In a claw by 
r attle 1« known. 

V YMi Mew Zeppelins and the Old. 

the inteat paaaenger airahip “Sabbaen,” and 
nttltlitlir.ieRe that got into temporary control of tbe 
. VlmiMh tin|hi«itldi» after the famoue landing at Lune- 
: nope -ef the newer Zepitelina has been publicly 

A foreign traveler who recently 
plMtod.lb aoapahot tbe “Z t" after It had been dam- 
atoaliawMormy landing liad Uh romera promptly cou- 
- 'daoatadl' 4n aptte of the aecrocy mabitalued, a oUwe 
otoSysWi^Wm giean not a few imiwrtant data on tbe 
capaatfr' ef the neweet rigid airablpa, ao far the 
otto w gi te a e ntattvea of tbe largeat and moat potent 
«iae qf dlrigiblea, by piecing together odda and eiida 
of newa. The moat advanced craft—the new naval 
airahiB . ‘'t> m*’ — hao the enoraKWa diaplaceraent of 
cubic meters. After a trip of tbirty-flve 
hoani, at an average ar)e(>d of 82 miles an hour, it bad 
enoogh fuel left over for sixteen bourn more. That 
tHiMmnched l^sel, Frankfurt, Mets, Bingen, Bremen, 
Stettin, tbe Baltic, Potsdam, and Berlin, but 
not over the shortest distance. Between Meta and 
Bitten, flyin* with the wind, a speed of W miles an 
twint was realised. The wlreieM equipment covered a 
iwnfe, botb in sending and receiving, of 4d0 rallca, and 
luqNt In Communication with Prledrlchahafen, on Lake 
Oonatenoe, while flying over Heligoland. ^L HI" 
movnta an electric searchlight of 40,oao candle-power, 
eathhle Of brightly illuminating the ground from an 
altitude of 4,000 feet, to be used intermittently, espe- 
etetly in casting bombs. Similar searchlights are car- 
ried by all 0«rmau airships. 

The meond dirigible built for tbe navy is the wo<Klen 
"8 L II,*’ the second Improved vessel of this tyi>c. With 
its new framing, it looks much like a Zeppelin. The 
hull, however, is moro spindieahaped. Four cars carry- 
ing motora of IM) horse^power each arc loosely sus- 
(lended, and one propeller, mounted on the prois-ller 
shaft, is directly pieced behind each car. There is a 
navigating car in front and platforms for artillery on 
both aides, In tbe center. The “8 L 11” displaces Z’{,000 
culte maters and sappttrts a useful load of over eight 
tons, hut It pan, neverthetess, reach an altitude of 7, two 
teat, Th» opeed la well ovar fifty miles an bour. 
BambUlroppiftg Practice With Zeppelins. 

In addition to thase tteo naval alrabips, there are 
oomidntea eight teHiUry ZappeUns; tbe older ones re- 
uentty’MmidbeMi^tn Increase thetr oapaclt,v, the newer 
df ’Vato earitaleiaue alae, It goes without saying 
thit 'the tthrea pmatnlgor Ohipa of the "Delag" are by 
>teW««onttoted into armed 'warcraft identloal with tlie 
te the doetonr^ at Frtodclohshafen and 
ONi^fijUtte wetfc la night apd day on reserve 

aj^il^ tWte^ig tha "Z I," under re- 

titawh *I|W, nikitotec dirigiMM. to which 
. ;t3l<e;;!toiitto owoppee nothing ,l|4«Hp»to. Successful 
.Wlc||,te(teilillie gHiw and cannon and In 
iHttt wetghta eg agptoaivaB boa been long 
, . 00 thfwa vwwala. ea whit IW in the accurate 

of teon of the Mghaet oxptoaivea. Tbe only 
^ ^ip^i^^W.JroiMitedodcItoithh'hiWtejy'a fire. That 
' df eoftml srnr qtm teadh. For this 

' '' Uk an^g^BigC Ute geitel droadooughts 
A tete# in «h tognaatve rMe, wblcb 
> much «»« jijetonew than long-range 
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do too much beforo experience has become adequate. 

Scouting fllgbta, on the other hand, can be made in 
such secrecy, espectally at night, that doubtless many 
of them could never be reported. Traveling leisurely 
over great distances, these dlrlgllflea In enabling the 
Qermaii commander to know exactly bow tbe enemy's 
mobtllMtlon was progressing, would enable him to play 
a game suceesifully, which to the uninitiated might 
appear unreasonable and daring. 

Whaw the French Air Fleet Stands, 

The French air fleet's time seems, on the contrary, 
not yet bo have come. Their slow dirigibles would risk 
much more in starting out on long triiw over an 
enemy's country, not only from attack, but from the 
craft's own llmltatlona. For very extended aeroplane 
tripe, with only hostile aoll below, even tbe French 
flyers do not seem to have so far shown great in- 
clination. 

Attacking aeroplanes run Infinitely lees risk than 
bomledropplng dirigibles, yet with all the numberless 
flock of French machines available, one solitary in- 
stance of dropping a bomb, near Nuremberg, has he«>n 
reported. If news about the activities of French flyers 
Is credible, it reads as though they had been governed 
largely by their Indlviduai feeling as to risks to be 
taken. The attempt at Nuremberg, of destroying a 
railway far inland where trains arc easily switched to 
another route, seems usolese, yet would be less risky 
than attacking more important and more closely 
guarded Juuctiona. The ease of bringing every rifle 
Aittaln se^'eral square miles to bear on tbe same aero- 
plane might account for the alleged ahootlug down of 
a French flyer over the fortress of Wesel. II seems 
especially surprising that not more has been heard of 
attempts to destroy tbe all-important dirigible sheds 
The news might be suppressed in Uennany, hut it such 
plans had succeeded tbe news would surely have come 
from French sources. As each shed is surrounded by 
an aerodrome. It is easily guarded by aeroplane isitrola 
The great {ilant In Friedrichshafen is fortunate in 
being close to the lake, and a great hydroplane factor.N, 
that of Potsdam, is being protected by tbe monster 
aerodrome "Johanntsthal.” That daKXlltig searebllghts 
(blinding an aviator ao that ho cannot determine tbe 
location of the shaded shed) and special artillery will 
not he lacking seems a foregone conclusion. One iniglit 
also expect an encampment of infantry, supplemented 
by machine rifles, to fringe tbe grounds on all sides, 
ready to cuiicontrate lire on anything above at a mo- 
menrs nolice. 

Protecting German Airship Harbors. 

American travelers have reported tbe mounting of 
machine guns on the Cathedral of Cologne and on the 
roof rtf an hotel in Cologne, but little suspected their 
tnie purpose of proteettng one of the principal airship 
sheds of Germany. Tlie French may now regret hav- 
ing neglected the Oormans’ systeniatlc development of 
night flying. The stories of tbe whole night sky be- 
tween Paris and the Bastern frontier biasing with 
searchlights read picturesquely enough, but If one re- 
memls<rs that all the searchllgbts of the fortress of 
Toni failed to pick up a French dirigible whose time 
of coming had lieen announced, they lose slgiiiflcance, 
If the aircraft’s aim is merely unobserved twssage. 
Nothing is seen at a distance and dodged so easily as 
the long, pale shaft of a searchlight If target 
practice against the ground with cannon should be 
equally far developed as against aerial foes, to plant 
a shell from afar out of the dark at some t)olnt guarded 
by a searchlight, without the risk of being detected— 
which in dropping bomba would be very real— seems 
perfectly feasible, but hardly worth trying, when vic- 
tory itself depend* on gathering Information without 
tbe enemy's suopeettng It At war altitudes, Zewtellus 
are now perfectly sUent With their great internal re- 
sources they may now be hovering, nightly, ortw the 
enemy’s oountry for whole nights, reporting observa- 
tions by thetr long-range wtreleas, as unseen as the 
KngUsh crttaeni now off New York. Little of the 
"L III’*" l»5*hottl‘ trip could be traced from the testi- 
mony at observers on tbe ground, although most of it 
was made in daylkKbt and there was no attempt at con- 
cealment OrMt damage could doubtlessly be done by 
bomb dftoPlnS, but tbe possible usefulness would 
hardly Ole risk of being oet upon by flocks of 

seroplane*. A Zeppriia is too bard to replace, compared 
to an aertgiteMt te risk It in an olr battle as long as 
it can Indusnen '(be tasne dor more by silent, uasns- 
At long range. Tbe efaenoee for attack « 
by ZeppiMBe wUl be aorii impeored after tbe moee of 


French acroplanro Is established in tbe field with the 
army. French dirigibles hardly count, as they are quite 
BB vulnerable, cannot mount real cannon on loi) of tin* 
gas bag, and are hopelessly outclassed in H(>eed. 

France has recently completed a squadron of armored 
aeroplanes, carrying great weight, but they are com- 
paratively slow, and fbelr armor offers no protection 
against the ZepiwUna' shell Are. No doubt they will Iw 
iioeded for risky scouting at the front. It does not look 
as though this war. excel)! for the Zeppelins, would bo 
very dlftcreiit from Un* conflicts In Trlrmll, the Balkans, 
and Mexico, except for Its vastly larger scale. The 
many French and Kusslan dirigibles would not seem to 
count for much, l)ecause they arc too slow. InsulUcleritly 
armed, and therehirc fur 1<‘sh prepared to tight aero- 
planes than the German dirigibles, while inferior 
radius of action and Hi)eed makes secret scouting also 
more dlfflcult They hove not oven claimed, so far, to 
have made good tholr former threat of destroying the 
Khtne bridges during mobilization The most for- 
midable dirigible so far constructed In France, a 
medium sized Aatra Torres, Is In English hands, and 
tbe English iMstsess In their Farseval also the second 
fastest airship of the Trlrilo Entente. The readiness ot 
the German government In allowing the sale of that 
I’arseval siteaka volumes for tbe suiierlorlty of the 
larger tyi»e. 

Russia’s Aeronautic Inefficiency. 

There Is one more unknown factor — the Russian 
mammoth aeroplane Its H|)eed Is little more than 
that of a Zeppelin; Its radius of action with admiuatc 
load very much less, and Its uso over hostile country 
l)eset with the gravest risk, due to Its dependence on 
good ground for starting and landing Its ponderous 
hulk It Is also e(inlpiH*d with German inoturM, and 
new motors would seem hard to procure even from 
France under present conditions. The whole Russian 
aeroplane flt>et was Intsmjjjh'le when tbe war broke out, 
arrangements having lsH>n made* ]ust previously to add 
more than two hundreiL If Russia should be left for 
some time to Its own mechanical resources, It would bo 
worth while to know that, as a well informed Fin- 
lander told the writer a year ago, she boaoted thon of 
one automobile faidory In the whole empire, wboao sole 
customers were grand dukes and high offlelals. 

The ordinary tyite of military aeroplane following the 
tr<s)j)s and oi)erHllng rigid on the battle ground may 
Is* ex|)ected to be much In the foreground in a war that 
started at the present development of military aero- 
nautics. Its rrtle will not apis*nr so apectncular since 
we had bts*ome used to II In pn>vIous wara, But, due 
to the ImmeiiHO number of such raaelilnea, wo may not 
only exjiect frequent Instances of Inconclasive bomb 
dropping, but Irregular, uiisysteraatlzed fighting In the 
ntr w-lth niu(*hlue guns or rlfli‘s. All Indications point 
to the fact that hostile aeroplanes can avoid clashing 
In the air at least as easily us erulsors at scs. Aerial 
tartlcs have hardly been iH*rfeoled. Only If French or 
English aero|>laneM went after Zeppelins, which received 
them with muelitne gun ami nrllllery fire, and German 
or Austrian aeroplanes i-nine to the reacue, would we 
1)0 likely lo see some lively fighting in the upper regions. 
Tbe regular army rauchiuc gun, weighing some fifty 
pounds, has Is-cn known as a regular Installation 
only on specially leavy French fighting aeroplanes, 
owing, no doubt, to the W'ctght of ammunition reqtilred 
for sustained fire. But there are lighter types, and we 
may exjmet. at least a rifle or automatic pistol on any 
air machine The French have at least one specially 
large aeroplane mounting a light cannon But It is a 
foregoni* (*onclusinn that the ammunition supply of such 
a gun must lie very llmltcxl if compared to that of a 
.K)-ton Ztqn)e]ln, and close T>rnxlmliy of gun and motor 
with rt»sultlng ^Ihrntlon will make aeroplane fire much 
less (‘ertaln than Zeppelin fire. 

Theoretically, Zeppelins, by the efficiency and range 
of their fire, could bo employed to keep away aeroplanes 
from positions which It would be imperative lo con- 
ceal, bettor than other aoroplauea But, owing to tbe 
immense number of French aeroplanes com|)ari*d to the 
numlter of Zeppelins, this usi» <'ould Is* r**si)rtpd to only 
on very special oecasloris. It will hardly be ex|)t<ct«d 
as long as loiig-rauge scouting remains, a much more 
Inporteiit task for Zeppelins. 

As hmg as ihr now aerial equipment is still so very 
small oimipared to the otil fashioned ftphtinn apparatus, 
in the oir will take preeedenee ovni fighUnp. 


The Imports ot Matches into China greatly exceed 
in value any other wood product. Meet of the matchee 
come in tram Japan. 
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CharglBK a Paracral dlrifible with gsa. 


A Roadui auppir traia. 
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Carman 7.6>centiniater aerial gun in firing poaition on motor truck. 


Geraun 18-«entl«iatar Mha fw HtPaUipa. 


OanalUi lM<«eatlmeter howttaar with awttmnltioa cart. 


Carman ammunition cart. Shaila for P.5-centimetrr howitcer. 
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(fiamattatilinttr 

[The ciditort arc ml tTSfiumihki Jur »iatemc»iii made 

in (Itri LtitrPBp<mdem'« co{«mH. j4no»]/m(iuii commimk 

(alWHii canmt he eoneidercd, but the namot of oorro- 
epandentt teiU be withheld when eo denired.] 

A Relief Map of the United Statea 

To tilt* Editor «r till* SoiRNTirio Amkjucan; 

A rellnf n»ai> of lh«> llultoU Ktalott, <*xecHtod on a 
larKo Hcnlo and aultubly liouaod, should prove most 
liilm>tiUnR and Inwtruotlve to the puhllc. A horisoutnl 
acnlf of 1 l*> no, 000 and a vortical scale of 1 to 400 
would itrobuldy be aultiible; but aueb details would 
have to U' doloriiiliHHl by experts. A siwclal building 
would be rwiulred for the pro|K*r protection of the great 
innp, and this should be provided with suitable gal- 
leries, and isTlmjis with a traveling crane. 

'I'tie cost of the whole outfll might lie as much as n 
nillllou dollars. As tlie exhibit slaiuld be under the 
l■ogIli»tllec of the Weather Bureau or some other (lov- 
eriiment ofllce, the necessary outlay sliould Iw Imrne by 
the niitloiinl treasury. It follows that the Itest location 
for the structure would tie at the imtloiml caiiltal. 

The striietural problems involved would be, 1 think, 
not at all dltllcult T. W. Kihkaii). 

AnuaiKilla, Md. 

The Fallacy of Eternal Youth 

To the Editor of the S< irntisic Amkrioan : 

lieing especially liiten-sied lu the discussion of this 
subject ns given by J. A. (Itithrle In eorresrsuidenee 
column of NriKaTiFic Amkhican of August 1st, 1014, 
the writer of this lettei fwls pronijitiHl to ofl'er another 
link to the elinin of argument presented in orlghiul 
letter under above caiitlon. 

The coii('(*sslon Is being frankly made hy the soientlsf 
that under lh(‘ Intinence of a primitive system of 
h.iglene and sanllallou. all fiinctioas of the human body 
were maintained nl stich is'vlis'l Imlancc us to establish 
an antediluvian loiige\li.> that jiluwcl the maximum 
limit of life close In the l.INHI years mark. 

In such case natural death lesultefl not s<i much 
from the breaking down and disintegration of imite- 
cular c(‘lls, lait ralhcr fnaii the gradual and mutual 
"slow-down'' of the entire machinery of life, and at a 
time when there were few marks of decrciilt old ugv, 
or the presenee of organic disease upon the body to dis- 
turb or deslno Its vital organism. 

lAkn tbe apple that falls frean the hough only ns It 
attains to etanplele rlja'iicss. so real old age and d<>uth 
epme wlien the puri>ose of life In this world would have 
l)eeti fully met, as In the nt'orded lustunws of Moses, 
who stepfied from the stage of human uclhai at a time 
when his eye had not tieoome dim or his natural force 
abated L. J. Hkatnoi.k. 

Dale Kntorprlse, Va. 

Neolithic Man in Arkansae 

To the Editor of the Ncikntihc AMKRicAh; 

In Madlstai < '(Minty, Arkansas, a railroad Is lielug 
constructed from ('(iinbs, on the W'lille Itlver, alsmt 
(Ifleeii miles to (lass. Ark, In going this distance, this 
mad iiHsscN over the ridge or rlui of what Is known as 
the Bosliai Mountain. The road passmi through a low gap 
In the rhn; jnsl after imsstiig this narniw ridge, there 
svHs not suflleleiit siiaee on the ledge to cmistruct the 
road, and hlastlng was n>sorled to, In order to furnish 
roiaa on the right of way; and huge masses of sand- 
stone were blown (uil of the side of the mountain. 

A little later workmen were using these, breaking 
them a|i with heavy sledges and placing them as 
luillasl (Ml the Iraek 

Lust week two workmen broke ii)ieii u largo fragment 
with their hammei-s and It was found to (Hintsln a 
stone ax Tlie ax was well fiisliloatsl and showed that 
evidently it was the workraanshlp of Neolithic man; 
the ii.\ was lirmly and fiillv linliedded in the siilmtance 
(M mafrU of the roek, and the rock furnlslusl a go<.id 
cast of the a\, w ticic the aiicieiit tool was loosened and 
taken oat 

Above tbe ledge from wlilcb this roek was lilown 
there Is fulh MMeiity-llse or mie hundred feet of s«*dl- 
mentary l<aigltu(limil strata, known as the "Winslow 
formatbai" The ledge from wbleh the ax was blown 
Is evidently the lower stratum of tlie Winslow forma- 
tion, oi llu‘ iipiier Niuidstone strains of the "Morrow 
forninlloiis" There was no evidence of any cave fornili- 
tbai where tlie ax was found. The fonnallou was solid * 
strata 

How long lias this ax been there'/ Evidently It was 
dro|>tH*d ill walt'r. Ill (II m*Hr the shore of this aiictent 
eoast line of the IJnlf of Mexleo, when the great Boston 
Him was a elrciiUir Island, some sixty nitles fioni rliii 
to rim, and In the shaiH> of a horseshoe, with the opon- 
Ing to the west. The siilislaiav Into which this ax was 
dropped and into which It sank was the then soft )>ench 
sand on the shore of this Island, whleb Is but one of 
the archipelago of curious circular ridges that foria' 


what Is known w the low tanse of the Soaion , 
tains. Those <ion(ront the Unlf of Mosica 
Evidently after the ox was lost tbe arehtpolgfo pi^/ 
and remained there long enough for oeventy-arO oe'«k* 
hundred feet more of strata to be b>nned. And tWn 
• the gulf receded away to the south. 

How lotig has this beenf On the summit and sidea 
of the hllla and to the north. In the central lagoon of 
this andeut Island, are to be found many stone mor- 
tars and stone hoes, showing that there existed coasld- 
eruble population, and this ancient man was something 
of au agricultural being. 

But the great question artalug seems to be not the 
newspoiier tjnory, “How old Is Ann?" but the 
dclentlUc paleontological inquiry, "How old la NeoUtUki 
llau?" Ob. E. O. DAvib, 

Kansas City, Kan. 

The Moon'd Cnten 

To the Editor of the BcucN'nnci Aiibucaii t 
in your Issue of April 4th, No. 14, 1 was very much 
Interested In the article "Origin of Structures on ths 
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vtHtratloh at each sent 
warWi In the surwundljiliilf, 
teanaed tbe widening oat ttf 'tlMt dittm* 

The bright imtches calieti dd^iUBigT 
of the metal which kept »* 
the absence of atmoopbeKk , , 

To reproduce these' pbonoid«»*'-fit. 
a commoD rubber ball and perfqnif 
wttb a very fine, hot needle; tiilx 
very soft plaster mixed with a .U* 
molten metal containing tfanea. a 
stream of air Into It until the phi(iit«r| 
notice the change that tak^ plgce <m; 

2). My experiment as lllustralied Iq 1 
very crude, as I hare no means of dtritlg 
to do ; but. If I had Uken a perfediy r 
ime' given it a more even layer of plaster. 
m gbt have been much better. 1 made the 
lug. That Is the reason why they opened < 
Anyhow, It gave me the very maatta I 
Somebody rise might do better using 



Jolnvllle. Braril. 



Fig. 2^A poaaibie exptanatlMt 4t tke maimk 
eratera. 

Muon's Surface," as this topic has oecupied my «tiieit> 
tloii many times. 

I beg permission to suggest tbe following aaplKBa^ 
tiuii, according to my way of thinking; Tba Ipsht. . 
from whichever crieatial body It came, to ijiaitWdaail. 
of almost pure iron like meteors arid uoaUh! *d«aA, 
and, having traversed a great extent of ahBfllM!i4e;i;llMs ' 
cuum. in a molten atate, es^panded Into a tmgovWlM^'' 
or hollow sphere, comparabte, In form, to a padK^ alt 
cosmic dust whioh coiitinuaUy bombards our planolt 
Un examining a smii-plle In an iron fouqdry,, to , . 

not uiicoDiinon to come acroM some pieces of ' 

blbltlng some of the struoturfo aenn on tbe ttOofi m . ' 
1). The lunar structures are very dtSWeat , 

kiiother and bear very little resemMsDca to war ;; 

cratem. -'Soato are narrow and deep, 
shallow and very Wide; some praebnt a 
while In ot&era tbto feature to entirely ah 


in the Prewnd 

T he question of subststenoe to a vital .( 
army, end many battles have been lost; 
failure of food supiillcs. The commissary 
of armies In all civilized countries to In tha.( 
men Who are In reality dietetic apecUllStii W 
scale. The present war to the supreme 
quartermaster's department. 

“Rations," as the daily food snimly of the 
to known, vary In each country according to 
tastes or climatic conditions, thus, the meat ratiCQ 
France to quite diffcrcut from that of tiermaUy. 
the puriKMc of oomparlsou we have taken the dally 
ration of the Herman army, which to as follows: 

780 grammes of fresh bread, 
or. BOO grammes of biscuit ; 

375 grammes of raw meat (fresh or salted), 
or 200 grammes of smoked beef, pork, mutton, baoes, 
or meat sausage; 

125 grammes at rice (groats), 
or 250 grammes of pulse or flour, 
or 1,500 grammes of potatoes ; ■ »' 

25 grammes of salt ; 

25 grammes of co(Tee (roasted), ' 

or 80 grammew of (xiffee (green), 
or 3 grammes of tea and 17 granunea of Sugar. 

We have shown tbto siiigiiy for a 

with the huge mass of flologne (tothedral. ThS 
Is very aurprtsiug. for we have a loaf of bread writto « 
Ing 00,130,000 pounds and 3«0 feet bigb, which buBH | 
well alongside the lofty ediflee. Meat to represented 
by a side of bacon, hut In practice this might tm varied it 
by sanaage, smoked beef, fresh beef, salt meat, or mat* 
ton. The bacon to IHO feet long and would Weigh 16.. ! 

060AW pounds. Potatoes are the Itearleat Item, wrigh* 
Irtg 1604180,000 imuiids, and the gigantic tuber shown 
In tbe engraving woulil be 188 feet high awl of a pro- 
imrtlonate girth. The bag would be two f«et leoa In 
length, while the sugar bag would measunc 88 feet 
high awl would weigh 1,.'I05;000 pounds. SuCh amounta ’ 
of food seem almost tiu-redlble. 

Of course, the figures given are «tr the standard 
ration, which Is probably a very dlirereiit ttttog from 
that actually being consumed along the grwlM; battle 
tormatUw, tor there Is great flexibility oa to lia food i; 
to be naed. It Is possible that pemml^n (a Wttdelwed 
meat product) has entered Into the rilttpn vary towtrig*, vl 
but wo will not get much accurate latenaatlflitt ,uit& 4 
the cM of tbe war. The Kaiser haa dlwayw .figp^^ 
a lively Intereat In the soldiers’ ftmd. and 
InfMqaentiy -ridden up to the field bake^ ahd aatni^. 
tha product of their ovens. 

flOteO Idea Of the enormous expmae of 4||^ .war wffl, ‘i. 
ba jgolnad wlten tt to stated that the dally mtot df pro- 
rieloiw for the combined attblaa M 

thfl expense of tra>Mlpprtattoti; which would hf 
•fWlOUWO-inoro each day. 'IThrim 
M * cuttparieou of prices qf aookd fl# 64 ItoM; 

'the cost 118,750.000, oe mMfiw tf 

tha piaoe of consumptiou, TTfla to tetfly an rimcanMa 
.Md 0 * the war IntfollffrrWU 


'Oiechna of 

item 

riBoirib iMghitoraa to 
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*'' ' The Sikorsky Aeroplanes and How They Arc Constructed 


a^a^WlGAMHaCAH 

Russia’s Giant War Flyers 


By Ml^or H. Satineraian-Phillips, Aeronautical Corresjwndent of the Scientific American in England 


il mmbpmicid tfia$ nKohiiM» which relies 
t in and peoirnff through the air opon 
^ seeiatan^ alone, Wumld be one that trans- 
^ aateet load In nie ahorteet time for the 
Hare, bnt it goea ndthout saying that this 
Killy the hlaal i<» a apeoUlc purpose. For 
a DMudiin^ built tfft military purposes, and 
" lUy fpr soonCIng, speed Is essential, other 
(jiPliaManmni htdag tiulte subordinate, though deslr- 
to dhaiusBlng any type of aeroplane, therefore, 
toli^ ni^ points of design and construction, we must 
toijl dd alt hnow tb« purpose for which it is designed, 
toltot purpose a dednlte one, and la It to be accom- 
plpit^ legnrdlesa of other considerations? 

T^uf Tandancy to Spacialiaa. 

.toutog the iwst twelve monUis or so the tendency 
ler mplcen and de- 
elgpers to spedattee 


Sat spattoc purposea 
has haan vary no- 

that tt should 
he so. Although we 
may hope that In due 
time the aeroplane 
will be used for other 
than warlike or 
sporting porposes. it 
is evident uiifortnn^ 
atoljf' that at present 
It Is only a boite, and 
when one takes up 
thodlscusslon of 
large aeroplanes, 
such as the Sikorsky 
machines, It Is malm 
)y with a view to un- 
derstand their suit- 


ability as war machines, for no beavicr-niaii-sir flying 
machine in the present state of development of the 
art of eonstructbiu can bo reimriled seriously us an ordi- 
nary iMssenger carrier for the promotion of hiitUHti 
Intercourse, cither from the iwlnt of view of economy 
or safety. 

The Sikorsky a Waremft 
With regard to the huge machines designed by Sikor- 
sky, it Is very certain tliat sis-ed Is not the main ({uallty 
striven for, but steadiness, imwer In the fttrm of alr- 
worthtuesM, and weight-carrying caimclty, either In the 
shape of passengers, fuel, or gun and ammunltlou, 
bombs, searchlights, and wireless tetegraphii- apiiaratns. 
In discussing these machines it must be remembered 
that the whole of Russia Is forbidden to foreign air- 
craft As these notes are being written It Is reiMii-ted 


In the press that a tlerman Zt'ppelln, which sinijid 
across the frontier, was promidly tired uinui by ili' 
fruiitliT guards. Idttle Information as a rule leaks out 
as regards i)ri)gre8s In llusslau naval or iiilllUry aero- 
imullcs, and siioh Hems as apimar In the press can only 
be lukeii UN straws which may iwssibly serve to show 
which way the wind blows. 

For Sea as Well as Land. 

It Is undcrHliHid that not long ago five Sikorsky 
machities Imil been ordered for the Russian Ad- 
mlrully to be fltled as sea pliiues, In addition to a 
luiudsT whleh bod been ordered for the army, but 
whereas we lu Engliind linvi- gissl cause to know by 
now from a tolerably wlile exis-rlence, that ii gmsl aero- 
plane for land service re(iulrt>s somctbliig more than 
the addition of floats lu order to eonvert II Into a sea- 
plane. there arc no 
details lo bund as to 
the proposal Sikor- 
sky hyilro-aeroplanc. 
Great Flights with 
New Motors. 

On the other hand. 
It Is stated lu the 
technical |ait«rK that 
on the liTith of June, 
M. Sikorsky estiib- 
llshcd a record by 
flying for 0 hours 
minutes 10 seeonils 
with six pasm'ugors 
duiing the night, and 
that during the same 
day, with ten ims- 
sengers, lie reached a 
height of 2,000 me- 
ters. or 0,660 feet, in 
1 hour 20 minutes 21 
(Continued on poee US ) 





Jdbn P. Hi^uid 

J OHN PHII/IP HOLLANO. the Invwitor of the nub- 
marine bout, died at liki hotne to Newark, N. J., on 
Au(?iwt lath. In hb* oeveiity-aeeond year, oh the reault 
(if an attaek of pneumonia, Which aetoed him early to 
July. 

Mr. Holland wan born to Inland, and at one time 
It Mchool teacher. Hl« attention wa« directed to 
..iliiuarlmw by the iiewK of the (iKbt Itetween the “Mold- 
till" null the ‘MenluittC,’’ which n>volutlonlr.ed tuivj 
ciiiiNtrocdoii, and H w*t him lo tlilnkliiK how U could 
1h> rcv(ilutlonlr.e(l hbhIii. ’J'he rCKUlt was the conception 
<if the Huliiimrlii(». which he developed and iterfected 
only lifter years of study nnd exiierlment. In the year 
1875, nfti'r fifteen years of s<>rlous work, Holland pro- 
duced what he bidleved to lie a practical vesacl for 
underwater wiirfare, and submitted his deaiiitmi to the 
United Btiit(>s Navy 1 ieparttnent. The engineers who 
e.vHinlned tin* plans are said to have reriorted that 
while llie craft was practical, still Its oiieratlon was so 
dauRCrons that no one could bo found to undertake the 
work, and the plans were rejected. 

Mr. Holland was described as a quiet, retlrlnR man, 
but (HUMessed of grc.it determination and tenacity of 
puriMise, nnd this Is demonstrated by the fact that 
notwIthstandliiK thbi reJ(>ctlon by the Oovernment, nnd 
the many satlrUatl nnd unfriendly comments by the 
pnhllc press, ho ja'rslsted In his enterprise, and nt once 
Itegan to study how to overcome the objections of the 
Oovernment exports, devoting eighteen ytmrs more to 
ihe task. In 1898 he submitted plans for an improved 
boat, which mot with approval, nnd an appropriation 
was authorised for the construction of the new craft, 
but owing to disagreements with the naval engineers 
the plans were withdrawn, and Holland and his asso- 
ciates built an improvisl craft on their own mrount, 
vt’lilch provetl so successful that the Ooveriimeiil hunght 
It after a most siitlsfactory demoustrutlun of Its capa- 
hllitles. 

The Forfeiture of German Patents in England 
as a War Measure 

A CCOBUINO to n newspaper dispatch jirlnted In the 
Washington Timv», W. U. Hunclraan announced 
In the Hous«> of Oominons that the lloiird of Trade Is 
now considering releasing, for the use of the British 
manufacturers, all iiiitcntH owned hy (iermans that arc 
registered In the United Kingdom. 

If this lueasure Is actually approvetl and cuacted, 
which we can hardly believe pttsslhlc, It goes without 
sajiug that Germany will retaliate. To Iw sure, the 
great German chemical munufaclurt^rs might lose much 
hy having their Kngllsh ivitents revoked. On the other 
hand, the damage which British Inventors, iiartleulurly 
Inventors of mechanical appliances, will sustain, will 
he ettually great It seems Incredlhle that either nation 
would he so foolish us to destroy Intellectual property 
In this way. 

Manicuring a Lioness 

T HK wild Hiilmnls In our menageries, cooped up ns 
they usually arc, In narrow cages, alOnmgh Intendetl 
hy nature t<i live a free nmming existence, are very- 
apt to have trouble with llielr feet nie nails do not 
i'lir off as fast us they grow, and they biM-ome niicom- 
foi'tubly long, making it necessary to itare them off 
from time to lime. In some eases, trimming of the 
nails is inss’ssary to losstni the danger of attacks by 
ferts'hais Issists uikiii the keepers. At any rate the ser- 
vices of a iiiHiiicurtst are frequently rcqulrotl In Ecologi- 
cal parks, As may be Ituoglned, the oiTcnitlon, par- 
ticularly In the case of a lion or tiger. Is most danger- 
ous The accoinpunying photograph shows “Trilby," a 
lioness at Ulncoln I’nrk, I'hicago, undergoing this try- 






X-raying an elephant in search of a diamond ring. 

elephant, performing at a Cincinnati summer resort, 
was <s>mpelled to snbmlt to being X-ray photographed. 

Tlie eleidtatit was eating peanuts out of the hand of 
u man wearing the valuable ring, when playfully she 
slipped the sallva-covcred end of her trunk over the 


ing, but y/vtf nmesMiT epemtkn. WUbfr H liimn 

mmiMBbored, i« the animal wWdi WmPr kBto* lli# Will tl» nwnltoto phtoM 
trainer, lOmnienoo fMotriob, in a Ink car. Tito oMO another ttm pbotogtaplis w* 
who is onttlRg her (Jaws In Qy do Vry- «i tofort to dnd the exact looatti^w 

_ , ^ ^ ^ n alwtoatl UP to Plato 1- «»« *taf Itod I 

X-Raying an SOapiiBiit in Suaidi of • umiy lodged in the throat of the «i« 

])baMMMl Ring eooid nut cough it up nor w^d tt ^ 

T o find the location of a «460 diamond rtrtg which n«*T mmm was summon^ and ^ 

she had accidentally awallowed, Minnie, a tratoed wuI’b «>«»«» tor the ring. The valuawo^ 

recovered and the elephant Was none toe 
her novel experience. 

The Trade Roniee 

war to Europe has not only b 
national trade, but It presents t 
which must be surmounted before a : 
of merchandise is possible alrnig the c 
With this abnormal condition great a 

abroad, their Enrcgiean supplies having t 

are looking to the United States for merchaiidlsd.y|( 
The American manufacturer Is not only prepanifi 
meet these fovetgn demands, but he is «onfldeni | 
with the establishment of friendly trade retotion%ii 
wUl be able to compete with Buroite and retain bis H||W 
foreign customers after treaties of peace have Isiiip 
signed. This Is Indicated by the steps Whkh are tM|% 
taken to develtjp the now trade routes on a perinanuitt 
bMls, which Is evidenced by the many trnde-martm 
which are being registered sbrtaitl by cltlxens of tito 
United States. 

The Rocking Stone of ’Hudal 

E veryone has heard of rocklng^itonos— masses «f 
rock HO delicately poised as to move backward ant 
forward upon the slightest Impulse. Until quite rW 
cently the giant among these curious phenomena was 
the famous Rocking Stone of Tltidal, In South America, 
which fell, for what reason Is unknown, a few montba 
ago. Existing rocking stones were mere mnrttles com- 
paretl to the Tlndal. It welghwl something like 700 
tons, was composed of granite, paraboloid to sha|», 
and measnred some five meters to height It was In- 
geniously poised upon a knob of rook In a low range 
of hills some 1150 miles south of the city of Buenos 
Aires. 

UndeiuwBtar Weed Cutter 

A NOVEL mowing machine has been bnllt by a resi- 
dent of Sliver lAtke, Wisconsin, for mowing down 
submerged growths In lakes and streams. The appa- 
ratus Is mounted uitou a flat bottomed boat the lines 
of which are curved to Insure easy running and steer- 
ing. The boat Is 16 feet long and 4^ feet wide with a 
paddle at the rear driven by a side shaft connected to 
the iioddle wheel by bevel gearing. The side abaft Is 
driven by spr<«ket chain connection with a gasoline 
engine. The side abaft extends to the front of the 
boat, carrying a pitman adaided to oscillate a sickle 
or cutter. The oscillating sickle moves to contact with 
a stationary one, which acts as a guard, but does not 
clog In the mossy weeds. The sickle Is raised or low- 
ered at will hy a single ojiprator. The lever for rais- 
ing Slid lowering the sickle may be seen at the left to 
the pbotograplu Weeds may be cut to water ns shallow 
as 10 Inches and as deep as 4 feet, the swath being 10 
feet wide, Wben cutting the IXMt makes a speed of 4 
miles Iter bour, 

Polishing Pearls 

P EARL ornaments may lie elegantly polished by flrst 
rubbing with olive oil to remove the dirty appear- 
ance, then applying any red null rstllsh. This latter 
gives a burnished apitearnnce, and with a Uttle fast 
rubbing the pearl takes on h brilliant glow. 



The Rocktog Stune of Tindnl. 

Angers of the hand to search for more peanuts, and to 
the aslonlshnieiit and consternation of the msn, took 
the ring along In wllhdrawliig It. Quickly she tossed It 
Into her yawning moulh, heedless of the futile efforts 
of the owner to make her drop It. 

To locate fho ring X-ray pliotograptiy xvas resorted 
to. Minnie's side was marked off Into seven sections 
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CM(|iTIYATOB^-C, T. Pm», Araaaaa Paaa, 
mtoi ' Tbto oomWaed harrow and enltlrator U 
Mpfialty adapted for coitivatlac aroall planta, j 
■uA oottoa. eora, aad the Hko, wharata 
imito*toni U provided tor qatekljr adioatinv 
tbri, edtttvattac meebaaiam to the plaata, 
veliiinMr the aald plant la on a ridge or on “ 
Mart or in the farrow. 

fMACBIfllNT FOR <|BAIN DRILLB.- 
U.Axaaa, Peadleton, Ore. Thta attachment ia 
torba applied to grain drill boota or hoea, and 
tort, device can be readily applied to the hoe of 
oartiaary dtilla. and will nerve to effectively 
«nilf*'" tb« weight of the hoe and permit of 
tiw’ ready adjuntment of the ahoe to regulate 
tort depth of aoeding the grain. 


BEAD CROCHETING NEEDLE. — CRaa. 
uffTB !• Dbnnu, Route No. 3, Santo Roaa, Cal. 
In thla invention the loop ta atrung with bcada 



UKAP ilWKIIIlCrirta MBBOL.K. 

atruna, and aa the work progreneaa the heada 
are allpped down from time to time over the 
loop of thread on tha hook, the needle being 
momentarily lifted from Ita aaddle in order 
Kt one or more, an required, of tbr beada a 
down over the lower end of the needle 
INDICATING DEVICE. -Caut. G WavAT. 

I KllaaMth St, Rordrntuwn, N J Thin 
vantion baa particular application to a d«i 
for Indicating the condittoa of n room, l>alh| 
bouaa, locker, or nliullar place no that a proa- 
pectlve occupant will tie ndvlaed aa to whether! 
tha locker, room, or bath liouae I» wcnplcd oi 
open. In imrrylng out thin purpoae the inveu- 



iNmraTtNo Hmcrt. 

«M> provIdM « device wMoh vftt he epbrated: 
from tk« httltt Of tha dooii> lo«k d«d toMto wIR; 

ha eonatnrttM In aneh 

holt it to bdkitog poait..., - 

that th* room u ntohldadi , 

while whan .fhc bolt ia reinoted, tha Jrtgnai 
fUaplgyed ddit indicate that the 

' 'AtaadMiara «atrt Vo 

EXPANtteoiH NAn:..wo. c. tumM, watw 
loo, H,: ohjaet to .m jmmM to* »n- 

w«to« 'Offiirt.'ftort kwl i»W«!tod'qi»tptoto 
tue «a»ito)M^^ tonto iniiatoAsf artHae ,« 
twto.artHr^toMftod'to undiMt .A%rtMim{rt 

dt llto,«B« AtoAOrH 


of dM WMfc, the teeth of tM die being ar- 
toh*«d and formed ia a peouliar manner with 
reapcct to on* another nnd the body of the die. 

Heating and DtgrttiMgi 

AimiMATIC ignition BYdTBM FOB 
GAS LIGHTS. — J. W. Lunoahl, Thoaiaaton. 
and O. A. BaarnoM. Mtchdeld, 

dreaa tbe former, Dox 080, ThomL._ 

Tbla Invention In vapecially adapted for uae in 
connection with automobile lanipa, whereby the 
driver can light the laiupa by a alugle eontrul- 
l«r without moving from Uin «cat, and while 
uaaful in tbla •■onnectlon, It ta undcratood that 
It In applicable for houae and other lighting I 
ayatema where the bnrnera nr* to be lighted 
from a remote point 

FnaNACB DAMPER RBODLATOR.— B. M 
Hvon, Weatneld, N. Y. ThU invention onto 
matically regulatea the dampera of furnaeee 
uaod in vapor or low-prcaaure ateam heating 
ayatema. It providea meana for regulating tbe 
dampera, said meiina romprlalng a device at 
the gaaometer type with a device for prevcul 
ing tbe forcing of the water In the gaaoiuctn 
out of tbe nine by the 
alao for preventing tbe 
gaaometer when the ateam preaaure baa beuuj 
lowered. 

Honaehold lUllitle*. 

GAS miOILBR.— G. W MunaAV, 

Carolina Avc., Atlantic City, N J 
broiler ia more capeclally ilcalgned for broiling | 
iiicata and other food prodticte, and arranged 
to aubjrct tho moat to bo broiled to the full 
upward force of the heat to tnaure proper broil 
lug, to protect the gaa jeta from iHHwmIng 
clogged up by drlpplnga from the meat during I 
the broiling operatlnu, and to abield tbe cook 
from tbe dare of tbe gaa flamoa 

naekliiea and viecliaiilrnl Device*. 

' ELEVATOR WELL IMKJR OPERATOR 
AND LOCK. -P. O. WgarcHugao. care ol 
Luko'a lloapUul, Aiuatorduin Ave. and 1 
St . New York, N V The preaent Invei 
relatea to an Improvini device for holding 
gate or door of an elevator well or the 
poaltively locked when ctoaed ao aa to pr« 
opening thereof except by the operator of tbvj 
elevator, and alao to permit op<>tilng and cli 
lug of tbe gate conveniently by the operator 

PAPER MAKI.NO MACHINE— D. L. LBaug| 
and J. I, nAUUlH, Box 51, Roanoke Raplda. 
N. 0. Thin Invention providea meana for meaa- 
urlng or gaging the thlckncaa of a abeet of 
paper fuat after It haa been formed and when 
It la atlll In tbe wet atate l(efor<> lieing ealen 
dered. It providea a gage which may be 


atunca, ffliiig catda and wecbtulom to MBfito- 
tlou with the nutgaalne for feeding tbe carda 
in attcceaalou to the typewriter. Tbe engrav- 
ing herewith give* a view of tbe Improved feed 
abown in connection with the typewriter 

mechanical movement— C. W. Oirr, 

R. K. D. No 3, Box 34, Wayneaboru, Pa. The] 
Invention providea a almple, inexpensive re 
tor eonvertlng reciprocating movement 
rotary uiovemoat The rotary member conalat* 
of a wheel with half of It* circumference 
n'utric and the other half having a dcpreaalon 
with teeth at each aide It rotate* wittiln a 
frame which conatltutea tbe reciprocating mem- 
ber. the latter having an Internal periphery 
IMtterned to meeli with the mtary member. 

Frliiae Mover* oud Their ArceMiarlee. 

AUTOMATIC lUUIATtNO SYSTEM FOR I 
l.NTBRNAL COMBUSTION HMllNES — E 
Savbu, 52 Orovc Avc. Elglu. Ill An ob 
here la to provide a radiating ayslein In wl 
the heat of the engine may be retained until 



It bee ritaehed eucli a degree aa to Insure Ita 
moat efflcicot working, after whl( It a circula- 
tion of water or of other cooling medrnm I* 
automatically atorted through the radiator, 
thereby tending to keep the engine from over- 


lu Veltlil,'*. 

AUTOMOBILE WHEEL CONTROLLING 
MEANS — W F MiTOHgi.t. and E E. Ilasay, 
rare of tbe former. 2637 Blrclj St., Aatorla, 
Ore, Tbla Invention relate* to tarriagea and 
vehicle*, and haa partleulnr reference to 
rimnlag rear of auch vehicle* Among tbi 



rAPRg MAKINO MAOIIINE. 

turned ao a* to be readable from various parti 
of the room tu wbleb tbe machine la altuated. i 
It alao provide* mean* fur lndt(«ttng thej 
thk'kneaa of the paper at any deolred place. A 
apeclal form of gage I* provided which will 
pcgletcr variation* of 1 HMSWl of an lui 
the tbiekueee of the paper 

FEATHER F A il H I C MACHINE — J 
Cnnav. Somerville, N .1. In the preaent patent 
Invention hne reference to raaeUloe* forj 
niamifaeturing feather good*, and baa pnrtlru- 
lar refcrimce to a mat bine for aaaenihling anit 
able fe«ther* In the form of Imios, or for gen 
gral punmw*. "'"'h na for eollnra or trlmmlnge. 

SMOKE STACK CLEANER.— F. C. W11.1.AT, 
Montevideo. ITrnguay. H A Tbl* Invciitinn ri' 
late* to mean* for rleaiitng a amoke atoek of 
and other adberlag matter, and an objeet 
la to provide a readily aetnatrd raecbantaiu, by 
of which the Inalde of tbe eteck may be 
cleanacd of tbe soot, and the top of the stock 
automatlcany cloaod In the act of storting the| 
brushing mechanism 

ATTACHMENT TOR FEEDING CARDS TO 
WRITERS.- -I G Holi-idat. * 



Ttobo. Mr. Holliday's inv«ntton la art lnmrovp-. 
iwsnt tor »*•«»«* card* to typawritoto wfcatolul 
a'aMpaMM ia providoff n>r roatatotot a paekat 
of carila. wvelopB*, or ilh* artichoh *a for - ' 


AUTOMOmLC WHEEI CONTHOl.l IN<i MEANS. 

jeets of thla Invention Is the provlainn of con 
trolling means for wheels, aueh n* motor j 
vehicle wheela, whereby said wheel* may he 
tilted while turning a curve, for the purpose 
of reducing tile tendeiiey of skidding and to 
iiilulmlae the danger of straining tbe wheels 
and tbe means of supporting the wheels 

Denlgns, 

DESIGN FOR A MUSTARD BOTTLE,— R. 
A Lusk, 288 Front St . New York. N Y, This 
design shows n short lyllndrleal neck merging 
Into a dared shoulder, tbe outline of which la 
a eompound curve Ih-low the shoulder Is a 
swell Under this la a straight liodv portion, 
at the lower end of which Is another swell In 
reverse direction of tbe drat and merging 
Into a aiuall hate. 


Nora. — Copies of any of these patents will 
Iw furnished by the SciapTiric AuaniiAK for 
ten cents each. Please stats the name of the 
patentee, title of the Invention, nnd date ofi 
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START an original mail-order buaineaa Honeal. 
Independent Small Owital New Method* Hole 
Right* Big Money ft. tffement Mmirc, liualneaa 
HpMlaUat, New Egypt. N J 
OORREHPONDKNCE INVITED concerning a 
rge Ooooanui Eatatn with very favorable proanect* 
—tuatn on the aeaahnre, Ciuaeral, India Full par- 
Uculan, on renueat , from Hhalebhoy Tyebjee A Sotu, 
Bank Street Fort Bombay India. 
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K ear'a propoaltlnn the beat yet Get In touch with ua 
>r p^lum pronnaltlon We auaranlee our apod* 
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I AM OFFERING for Inveatment my U 8 pat- 
ent laaiied May lu 1914, for Improved Flying Ma- 
" .“T Comparatlrolyamnll 
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ind Jrw5”l?oro any impwrfwtlu 

nrttoil irreEuliirltltoM Ditard Rhnuld rtxur vo toDoufi 
I n wJiJijhy 6 4 ft low atkd run fniin 4 ^ 4 of 
>n Inch in ihicicntw. tind mimt bo roanonikbly i<ro 
lOQilral A board of b»rd rubber woukl bo esinpily 
.irhtot. WM required, only tbo oipouoe \b too prutilbl- 
Slve to make !t« use pnu tloal 
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"Wiiir Mtr hiptetsr** “nuibiu bi^tor*' 
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Wok ana ysir'* ■ubeeriaiio* a> 
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Wa with to call attention to the fart that 
we are in • poaltlon to render competent aer- 
vice* In every branch of patent or trade mark 
work. Uur ataff la mmpoaed of inerlmnlcal, 
eleetrleal and ebemleal experts, thoroughly 
trained to prepare and prosecute all patent 
applications, Irrespeetivc of the complex 
of the subject matter Involveti, or of the spe- 
clallxed. technical, or actentlde knowledge re- 
quired therefor 

We nlao have aaaociates throughout the 
world, who aeatat In the prasocuUoo of patent 
and trade-mark appMeaDoim flied In all eonn- 
trlaa forotga to tbr Uulled Hutea. 

Munv a Co., 


Waabingtoa, D. O. 


Can you profit 
by experience? 

Men who riaa in boainoas arc those wlu> 
penSt by npmante— who learn wl at other men 
have aecon^bed, wbatmethuda baveauccewlal 
and what nave faileil — and they ap|>ly what 
they have teamed to their own prohlem* That’a 
why aonw men ao lurtluit m five yean than 
olbara can go in a llfcUau 

I mn Broflt by o«h fdpU y<7U 

MlWBE of viUl JnitoiM'ttoitow tu yt>u. U'i in our 



LUBRICANTS 





m 


What the Small 
Manufacturer Needs 

T H E largest companies have organ- 
ized Patent Departments, which 
are as important-— if not more so 
— than the manufacturing force. 'I'heir 
salaried patent experts analyze new 
ideas produced by research engineers 
and chemists, secure the fullest meas- 
ure of protection, and determine 
whether the idea is worth protecting. 
They save the waste of re-inventing 
what is old; they study new and 
patentable ideas and work hand in 
hand with the Research Department. 

A thousand questions must the ex- 
perts answer: Is an invention antici- 
pated by prior patents? Can changes 
be made in the invention which would 
avoid infringements? If so, what 
changes? Is the prior anticipating 
patent or patents valid or not? Who 
owns the patent which protects a rival 
product, which seems to be capable of 
development? 

Such questions arise, not only in the 
business of the large corporations, but 
of the small manufacturer as well. 
Because he cannot afford to maintain 
an expensive staff of patent experts 
with their assistants, stenographers and 
draftsmen, he has sometimes seen his 
business slipping away from him into 
the hands of a wealthier rival. 

The firm of Munn & Co. have in- 
stituted a patent service for the small 
manufacturer, which is designed to 
give him all the facilities which are now 
enjoyed by the large manufacturing 
corporation. Patent experts, many 
of whom were formerly connected 
with the United States Patent Office 
and are specialists in their various 
lines, will study your products. They 
will ascertain whether or not adequate 
patent protection has been, or can be 
obtained; they will compare from the 
patent standpoint all the products of 
the same class now on the market, and 
determine if it is not possible to effect 
a profitable combination; they vvill 
critically compare your product with 
that of your rival. In a word, they 
will see to it that your ingenuity— 
the most vital asset of your business— 
is adequately protected. 

FOR FURTHER INFORMATION, ADDRESS 

MUNN & CO. 

Mucmiis or mtwts 
ManfactKnn' Strvice Departmnt 
361 BROADWAY NEW YORlCCaTlr 


adn; and auit 

with two 200 bona-ikfi^'lip^^ 
wtieraaR the motlva imlW 
itliqred for the Slkon^ 

of fonr Argue aoidiMe <d! 100 tii 
IH)wer ea«-b. 

A Huge Uafdriw w, 

The dlmenelone^of SAittrj 

mete,” an advance on anirtiiliit 
[)r attempted In aeroptenda, 
feet In iipan, the hhord at the ptanag If S j 
feet, the fotai lifting arm aqOhfo 
feet, and the coverad-in fufett ge jneaaaim 
65 feet from auae to toil, and 6 foet In 
height by 5t4 fMt In width at the bow, 
!Ah will be Men from the UluatnittoD, the 
noee nmtalna a amall cabtn lor two pUota, 
and Itehlnd tbta la a cabin for paamngera. 
Behind thla again a aaiall apart- 

, and Mill farfoer, n very nafU lava- 
tory ; each (.-ompartmeat being lli^dd by 
electricity and bmtod b^r tbe eahauM tr<m 
the engine*. The tall cqnatato of a ftxad 
tall plane, a large elavatar and a tripla 
rudder with an arm of about 00 a<p>ate 
feet. The ebaaid* comprtHa four large 
diak witeela a|>rttnc on elMttc ahock ai>. 
aurbera. Which take the place of tbo akida 
which were tiart of tbe oHglnal dealgn, 
were found to develop too mtich Mo- 
tion. 

Hlkoraky ha* aucceeded in developing a 
marveloua weight carrier. It haa carried 
rigbteen human heinga, and la a very 
Hteady machine, without going beyond the 
ordinary actvqited princtplea of dealgn in 
aeroplanea, a* underatood hitherto. His 
only Innovation baa been that of large 
dimenalona, and according to the latest 
infomintlou from Kuaata, which I havej 
received through a moat reliable aource, 
he la not even contemplating the conatruc- 
tloii of a new tyja* oi machine. 

Whatever the alee of hla productions 
may be he Intends to atlll build to Ihe old 
model. It may be noted that Sikorsky, 
though a young man, baa studied the con- 
Mtmctlon of aeroplanea In other oountriea 
than Roaaia, although be (■(Huroenced bU 
experiment* In aeronautic* there, and de- 
aigned and built machine* on bla own ao- j 
count before going abroad to gather fur- 
ther ex}>eri«nce. Yet be built the “Ilya 
Murameta” of wood tbroughont, mainly 
Ruanlan pine and beech ; and he continues 
to u«e the well-known Integral propellera, 
the Invention of M. Cbauvl^re, which have 
carried ao many flying raaohlnee to victory 
the element* In recent times, because 
hla experience teaches him that there are 
better. 

The Problem of Strength end Weight. 

In attempting to deal with tbs greatest 
of all dlfficultle* mot with In tbe constnic- 
tlott of tbe large mnohiuea with continu- 
ally increasing span which are demanded 
by tbe military and navpl servlrea of the 
great imwer* for long-dlwtance work, and 
fuel-carrying capacity— tbe relation 
strength to weight— BlkoraVy ha* been 
moat Huccessfol. 

If, while Increasing the span of tlw 
machine, tbe designer allowa no more 
than the same number of bracing point* 
and keeps to the mme anglee for hi* 
bracing wires, he la hound to Incnaae the 
stse and weight of hla spate to allow a 
proper margin of safety. 11118 Is not only 
neceHsary In order to bear the strain* 
caused by aenDdynamto reaction In flight, 
wbUe tbe machine Is neW, but beoanse light' 
ly built machines retire constant adjust- i 
ment owing to the gtfotobing of the bracing | 
s, and it ooottn»tfa»ir flowh at idiort 
Intervals soon lose their aflIdeDcy. It Is, 
onrse. obrlens Umt the taaavler epa»| 
add to the total wright, b«t tbougb not 
quite BO obvious, It fo ae«srth<MH a fact, 
that the weight of these igwve Which may 
be necessary to canry eetee load per 
square foot of anppbr^ auifoee Win 
Inoreaee out of all prWOrtloflto' the-AMa 
and much mote middiy ttiaa tbeloafl cgr-l 
tied by the sopperjiilig aittfooee. 

If tt to ne<smmi% 'IfoNAWm: fld 
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twttd urg* ma- 
f 19$^ lauiiliW tmmt, iitacM 
ito tb« vlAB tUM< "*!<!>> a (wn> 
; fUatvlbnttiMl w^lbt in 
■oca avnt^ over Ow nwpoct- 
. a at tiia idADaa CknMaad wltl» 
k ii^vMcs <« oonatciKiUaD inmo matb- 
' gywiwiopii! auwiurtnft 

I aOlWt be xmM in onler 

» oentrot. li la noteworthy. 

in eanneoOon with the ttueettoa 
load eacried by the pinnae, that] 
Slljiarlky iiaa bean very anooeeatal hitherto 
it well within Wmlta, for In 
til# eaae ot tb* *lly« Idanunatn'* the load- 
hUt wiy amoanta to fi pouAdn per aqusre] 
iubt In ivlta of the feet that the machine 
wWha 7,800 poonda, and It haa a 
oaeM load of abont 2,240 pounda. As 
ceMpared with many other macbtnea, and 
notify Ihaaa built tor racing putpoeea, 
thia la dulte exceptionally amall and 
■Peake wril for the dealgner. 

Sltea Apparently Improvea Stability^ 
It haa bean mentioned that, bealdee be- 
ing groat weight carrlaro, the Blkoraky 
machbiea hare been exceptionally aUble. 
tt la not Improbable that their veiiy alae 


gnate; aa compared with the volume of a 
prevailing wind of general uniform dlrei5- 
tlon, ere uoualiy of amall volume and 
vary local effoct, A large aerwlane le 
le«M likely, therefore, to be affected by 
them ae ragarda tta whole bearing aurface 
and having more Inherent Inertia than a 
■man one would be lem liable to be o 
turned. Of oonrae large machlnea have 
neceaaarlty the defecta of thdr qualities 
In thla raapeot. In that the oontrolliBg aur- 
face* betug oorreapondlngly large, make 
heavy work fOr the pilot in working the 
eontrolH. 

They oonaequantly offer a favorable field 
for the uae of modified automatic control 
by gyroocople or other apparatua. The 
Ideal atablUaer would be one which would 
be normally automatlo, In order to aave 
the pilot exertion during the greater part 
of the Journey, and while there waa plenty 
of room to manenver, one which could be 
tbrown out of gear loatantly when i 
the ground In order that be might take] 
complete charge of movementa of the ma- 
chine In a confined apace, at under oircuni- ! 
ataueea wbtcb required quick turning or] 

A Wqakiwaa of lATga Ifachitws. 

The lacgfr aeroplane la by fta very na- 
ture mow, more eepebtally if designed 
11^ great Weight, and variation of apeeda 
and heavy toadW do not work in to- 
gether. Thla la to my mind the weak point 
of the 8U»«aky machlnea. Speed la 
BWttal in a war aeraiilane for every rea- 
■OD, though prinripally In order that It 
may be alMe to go uy pi apCte of Ugh wind, 
end tnelden&Uy fbr.acouring purpoww or 
ted^1btoath»gttettty'naliavMt. Vkrtabte 
■jM In deairabie for g heavy maOblne In 
crdw to affect aate landlaii^ On* can 
taaaiKJ) a plkoraky maritfne doing adml^ 
ahia jterir la patrdUUg a Ctemrier, heavily 
actni^V and capable U katpinif on |uty 
fan. lepg pariedo, in prdec'io mird off an 
ebtenf 'll Monte. vriMtkaCdlcilblM aci 
piacMag hut dec aeoari^ or Hdhtug 
adVeroa wtnda. « ifiaxiiiinffi apaed. 
ff#,itp.;w.tt«ca' at MaM atannid’ h* «taU- 
au'lar. haa'.hot b^‘«a»jte*ed, 



A IdMon of tha %aad IPraldam. 

A aotutlon of the queathw of vaqnislte 
peed laay perhapa be found In the reduc- 
[rion of the weight for home-power of the 
and aigwrently Slkoraky hopea to 
[find It by thla meaua. The four Argua 
englnea originally used by him for the 
•‘Ilya Mnramete" weighed 480 pounds 
each, but it would bo poHatble to get much 
lighter onee, either stationary or rotary. 
The former type would probably serve 
the purpoae better in thla caao, because 
more suitable to Journeys of long duration 
In that It la economical of fuel. Tho teaser 
amount of fuel which need be carried will 
more than make up for the greater actual 
weight of engine. Incidentally economy 
of fuel will also in time reduce the prime 
cost of engine, a consideration which is 
worth bearing In miud wben uumbera of 
engines have to be purchased for the i 

aircraft which the great powers will 
find necessary tor the equipment of their 
armlea and navies. 

How Many Motors? 

Tho question of mnltlpUclty of engines 
In one craft la now being studied by all 
builders and designers of large aeroplaneH, 
os witness the large aea-planes which are 
bciug built for the DrltUh and German 
governments, the Bossl and Ourtlss alr- 
boats Intended for traiisatlantlc flight, and 
Sikorsky Is no exroptlon to the rule. The 
tendency at present is ratber toward 
teatalling two ouglnee of equal power, each 
of which alone Is capable of propelling 
machine, rntbor than to have say 
four amalter ones with an equal total 
horse-power. Time alone can show which 
Is the better ay stem, but it will have one 
inevitable result — the aulKllvlslon of la 
since the work of pilot, navigator, and 
c in an aeroplane, so equipped, 
cannot be performed by one man. 

Hm Current Supplement 

T he opening article In the current issue 
of the BcuENTiric American Boppu:- 
MBNT, No 2010, deals with the timely topic 
of the submarine and the dreadnought, and 
* the nature of the contest be- 
tween these two tyiies in naval warfare 
Tho submarine Is In reality as- yet an un- 
known factor, and its possibilities In at- 
tack and methods of successful defense 
against It arc yet to be learned. It is os- 
pected that much will be learned on these 
points In the Impending European naval 
battles. — The protection of battleships 
against submarine attacks will Ite of In. 
tercet in this connection, as it deals with 
the possibilities of providing armor 
ships' bottoms, and raises an entirely new 
question. — Coal and Its by-products la an 
unusually pleasing stor.v, telling how coal 
originated, its composition and the prod- 
ucts that are derived from it The flrstj 
installment appears In the current issue. 
The evolution of colas and wilnage raech- 
iB of value historically, and illus-j 
trates a very large number of early siiecl- 
•The deterralnntbm of plant rela- 
tlonthlp by means of serum descrllicH a 
ins for the historical Invrotlgatlon 
of the origins and relationships of plants. 

-The meeting of the Brltbih Assoclatlim 
In Aiwtrnlla la noted, with a list of the! 
papers to be read.— Another lustalhoentj 
of the Invaluable imper on flying machines 
la an article that should not be missed. 

A Society that Stodiei Inatrameats 
of Precision 

T he OhronometrU- Society la 

which has Just been founded at Paris, i 
and Its first meeting took pUoe toward 
the Utter part of May. This aaaocUUou 
is open to all persona who are Interested; 
In the progress of chronometry apd high: 
precMon mechanism, and Ita programme | 
Offin prises all qaestloDB in thU daas ofi 
or Indaatry, viewed from MUntlfic. 
al, or hlatorie standpoibt Its pres- 
ident la the well-known Prot. Pppmann, 
end atnoog vloe-preeidente are ll. Oh. Ed,| 
QalUgtune, a leading anthorlty on metric] 
MMdaids, and M. P. PUteetw, the wen- 
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No need to worry about 
the lubrication of the 
bearings when you use 

DIXON’S 

Graphite 

Lubricants 

They put Old Man Friction 
in the discard, keep the 
bearings free from the grind 
of metal-to-metal contact, 
add life to the car and take 
the sting out of repair bills. 
Equally good for motor boats. 
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Not a Drum Was 
Heard 

Who was our hero.? Can yon re- 
call his name offhand? Arc you 
quite sure from which of the great 
poems of literature this particular 
verse is quoted ? 

Out of all the thousands of poems 
that have been written, Dr. ("harles 
W. Eliot has selected a few of the truly great ones. 

From the histories, biographies, dramas, works of fic- 
tion, science, philosophy, and religion, he has selected 
the lew that ‘picture the progress of civilization”. 
They are indexed under 76,000 subjects in such a way 
that any word, phrase, or quotation — like the one given 
above from “ I'he Burial of Sir John Moore” — can be 
located instantly. 

This wonderful literary achievement is known everywhere as 

THE FAMOUS FIVE-FOOT 
SHELF OF BOOKS 

**MaMttrpiecet fioM cAeoper than Adion' 

In just a few plemnt moments a day you 
can become really well read. That i« 
the promise of the Five Foot Shelf to you. 

The whole plan is explained in the 
booklet. It is free— just ask for 
your cc^y— no obligation; merely 
** ' coupon. 





WAR NUMBER 


OF THE 

SCIENTIFIC AMERICAN 

ISSUED SEPTEMBER 5th 

FORTY PAGES — COLORED MAP - COLORED COYER PRICE 28 CENTS 

JFith a •view to answering the thousand-and-one questions which the public is asking about the titanic 
conflict which is convulsing the whole of Europe on sea and land, there will be published, on Sept, 5th^ 
a special issue of the Scientific American of triple the size of the regulat weekly edition, 

'I he issue will be arranged in two sections dealing respectively with the armies and the navies of the 
Triple Alliance and the Triple Entente, 


ARMY SECTION 

The Army Section will include chapters on : 

The comparative strength of the Armies en- 
gaged, illustrated by diagrams and compiled from the 
latest military statistics. 

The Armament, with tables showing for each 
power the shoulder pieces, machine guns, held guns, 
howitzers and siege guns, with full details of caliber, 
weight, velocity, range, danger zone, etc., and a des- 
cription of the action of shrapnel and shell and the 
decisive part played in attack and defense by modem 
artillery. 

How an army is fed during a great battle, 

describing the wonderful organization by which, from 
a central depot, miles to the rear, the rations are fed 
out on diverging lines, until each man on a fighting 
line fifty to one hundred miles in length, is supplied 
with food and other necessities fur his sustenance and 
wellbeing. 

The Signal and Telegraj^ Service. This chap- - 
ter will describe the' wonderful organization of tele- 
graphs, telephones, flag and flashlight signals by which 
the Commandcr-in-Chief, at a base, many miles to the 
rear, is kept in close touch with the various army 
Corps, divisions, etc., and has his hand and eye upon 
a battle-front that may extend, as in the battle of Muk- 
den, for over 100 miles. 

T^e Medical and Ambulance Service. Only 
less important than fighting the battle is the speedy 
relief of the wounded and their quick removal to the 
rear as the battle progresses. This chapter will explain 
the highly efficient organization of the medical service 
in modern warfare. 

Every chapter will be elaborately illustrated 
with photographs showing the latest rifles, guiis, 
transport, medical equipment, etc., of m^em 
armies. 


NAVY SECTION 

The Navy Section will include chapters on: 

The comparative size and strength of the 
Navies, both of the Triple Entente and the Triple 
Alliance. The Scientific American has gathered these 
data from the most reliable sources, and they are abso- 
lutely correct up to August 15th, 1914. The tables will 
be illustrated by diagrams. One of these will show the 
relative strength in all ships combined— the other the 
rating in dreadnoughts. 

The Gont^ing Navies in Detail. A chapter 
on each of the Navies engaged in this War. Each 
chapter will include a photograph of one or more 
battleships, armored cruisers, scouts, destroyers and 
submarines, of each fleet, with a descriptioiii of the 
special characteristics of each. Each photograph will 
represent one ship of a large class, so that any ship 
mentioned during the War will be represented in this 
issue. These views have been selected from a file of 
about 1000 typical ships of the World’s Navies. 

Tables of Nava] guns showing the caliber, wdight, 
velt^ty, striking energy, etc., of all the typds mounted 
in the navies discussed. 

fbe strategy of the Naval War, showing by the 
aid df a map, the enormous advantage to Germany of the 
Kiel Canal and the coast defen^ works, upon which she 
has spent such great sums in the past two decades. 

AEROPLANES AND DIRIGIBLES 

War in the Ahr. For riie first time war will be 
carried into the air. For scouting, and to a limited 
extent for attack by bomb-dropping, the dirigible and 
the aeroplane will play a most important part. The 
number will contain a highly illustrated ar^le cover- 
ing this phase of the War. 

WARMAP 

The number will contain a map drawn especbdly for 
the use of those who by colored pans may 
day, to trace the. prOgresB of. the rival fleetaaikd 
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The Command of the Sea 

T hus far, thi< itioHl imiiorlHiit lonnoii tHiiRht liy 
tho itroHl lOuioiiGiiii wiir la I ho auiirenio liu- 
IiortHiiif' of till' coiutniiiid of tho noa A fow 
dsyn HRo, till' (Jorniiiii floot, inoat fonnldiihlo lu tiuinborH 
mid aoooiiil to iiotio In lla IIrIiIIiir i|ualltloa, wiia fria< 
to Niouui whoro II would U|Miii tho IiIrIi aoiia, und tho 
(Imr of lla iiiorohmit niarliio wiia IIovmi on ovpr.t oooiin 
mid In otor.t Rront lairt of tho world To dn.v, tho (,'or- 
mmi hnttlo floot la alnit hii In tho Hultio, Its oiulaora, 
hurrioil hy tho more poworfully nrtiiod ahlpa of tho 
Hllloa to oHliihlUh tho NUiirt'ino oominaiid of tho sou, 
for wmil of iohI. mid tho ahliia of lla tnd.N iniiRidflooul 
Uiorohmit niiirlno tiro olthor HholtorliiR In noutriil porta, 
or nro ImliiR lod na oMiituri*H to tho homo porta of tho 

Fiirthormore, so swift hnvo boon tho luivloa of tho 
nIIIos to ostHlillsh tho aiipromo coiummid of tho son. 
tliat nlroady, w'lthlii two weoka of tho doolarutloii of 
wm, (Ireat Hrltnln lias boon uhlo to nollf.v hor inor- 
ohant floi't that tho ouatouinry routes of travel loivo boon 
olonrod of tho ononi.i ; and alio holda tho North Hoa ao 
oumplotoly In hor hand that already aho haa landoil 
over ](KI,(MKI trcMipK ujHin tho (termaii rlRht flank In 
BoIrIuiu. 

To our ininda tho moat oonvlnolnR priaif of the 
cafaolyanilo nature of tho jiroaoiit ii{ilioav'iiI In Kuropo 
la lo lio found In tho fiiot, that tho oiioiiliiR of tho war 
fouml liofli the (lorraiin navy and lla vast niorohant 
inarlno totally unproriarod for tho omtTRoiioy It It 
fliH'a not prove that, at loaal if provr-a that (h'rmany 
had not tho sIlRldoat oxpcH-tatioii that the Hritlah navy 
wonlil ho hrouRht Into llio oonlllif. Had tlioro lioon tho 
allRlitoat auapti'loii. at Ili'rlln, that tho violation of tho 
noiilrallty of ItolRlnin would hnvo hrouRlit tho whole 
Hrltlali Kiiipiro to tho rollof of that llttlo klURdotn, It 
la oorfain that aoiuo provlaion would hnvo boon made 
for the roouH of (iormiin orulaora on dlatmit atatlons. 
and for tho withdrawal of tho riohor jirlzoa of tho tler- 
mmi morohnnt niurlno to tho homo jxirta of tho empire. 

For ninriv a lotiR dooado to oomo and, Indi'od, until 
tho soiTot and Innoi hiatory of tho war almll hiivo been 
dlaoloaod. It will ho a profound myatorv that (lonnmiy 
ahouhl Inno so rutliloaNly Miorilh-od tho far-fluiiR flwt 
of hor Rront niorohant miirlno For niuoiiR the many 
Rront thliiRa that (ionnani haa done In tho last forty 
VHora, tlioro la nothliiR tliM-i than tho y.oal. uhlllty, and 
hrllllBiif smi'oaa with wliloh sjho haa hnlll up her mor- 
ohnnt floot and airuliR out tier worUl-ouRtidlliiR Itnos of 
fori'lRn oommeroo Henoc' tho wonder of It all, flint 
rather than aaorlfioo a pronrrmiRod atriitoRloal lino of 
nftaok iiiain tho enoiny, (Jormmiy ahoiild hnvo aulimlttwl 
to tho uhaoluto wipliiR out of tho wonderful ayatom of 
ahl|>M and commeroe whloh she had ao jiationtly Imtit 
up throuRh the paat fifty years of her oxtatomv 

For the TTiiltcal States, this IruRody (foy It la nothliiR 
loss) ourrlos nn obvious losson. 'Hiere Is every proh- 
ublllt.> that the conclusion of this war will lind us lu 
the possessUw of n nomproos and woll-equliipod mer- 
chant marine ; and If we are wlae to pay heed to a warn- 
ing which ia M plainly written that *‘he who runs may ' 
read,” we oholl ooe to It thst otir Btrength la in- 


creoaed In atKdJ proporttona, tt»t auch « (Hmw 
tioa swept away the greet German merctaaiit l 
can never overtake onr own. 

A Bwl T«t ikir MUitery Aiwralt 

terrible conflict In which the greator part 
f Ekirope la now engaged will probably oerve to 
X the military atatns of the dirigible and the 
aeroplane. Aircraft are atlll military enigmas. No 
ooe can pretend that the deaultory use of the flying 
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machine during the Morocco and Balkan campaigns Qerumny. Certainly the laBding 


disclosed Its poaaibilltiea and limitations in war. 
deed, the dirigible has not yet been thoroughly tested 
In anythliiR like a real battle. . 

Of the value (ft the flying machine for scouting there 
can be no question. Bloody as the present war may 
prove to be, It Is not likely that wo shall see a Ger- 
man array plunging Into a whole French center, qnder 
the Impression that It la a mere retreating rear guard 
—a blunder whloh cost the (Jermans thousands and 
thousands of men daring the war of ISTO-lXTl at Vlon- 
vllle mid Gravelotte, and which might have termlu- 
ateil disastrously, had It not been for the stolid and 
unwavering bravery of the German troops In action. 
Nor are we likely to see a 20S-met«r hill captured, 
lost and reenpture<I again and again, not for the pur- 
1)080 of planting gnns u|)on It In order to shell a tie- 
lengurod Port Arthur, but for the purpose of atatlon- 
InR on Its crest scouts, whose telescopes may discern 
how effpctlve was the fire of a fleet that could not aee 
Its target. Aircraft may prove Instruments of mercy; 
for tho aeroplane and dirigible have mlramlously trans- 
liorted the atl-seelng eye of a commanding officer to 
a height where the whole terrane Ilea spread out liefore 
him like a vast topographical map on which an enemy's 
every battery may ho seen. Information which could 
hitherto lie gloaned only by a reconnalasance In force 
at a cost of bnmau life bui terrible to contemplate, 
will now lie obtained by a few pilots wheeling high 
In tlio air on high-powered machines. 

But It stands to reason that a general will not per- 
mit this bird-like scrutiny of his position without at- 
tempting to thwart It in some way. Both In Moroooo 
and In the Balkans, rifle fire was relied uisin, not alto- 
gother with sucoess. to drive off Iminiolttve aviator offi- 
cers. In the MalkHiiK, two pilots were killed in this 
iimimor ; bul on the whole, rifle Are seems only to have 
sent the swot to a higher level, where oliservatlon, 
while not so easy, was at least fairly safe Both the 
(lormmis and the French liave developed srieclnl artil- 
lery for tho purpose of assalltng roconnoltering aircraft. 
I'lio offectivonesN of this ordnance la doubtful against 
lunchtnoM siaHsling along nt a height of 5,000 ftiet and 
more nt tho rate of nt least flO miles an hour. 

('an tt lie then that lu sheer self-defeime recounoiter- 
liig aeroplanes will be fought off in tho air itself 7 Will 
a commander who seeks to mask bis morenientH and 
his dofoiises pit his aeroplanes against those of his 
onomy? In other words, are we likely to see real bat- 
tles In the air? The fact that military flying uiacbliies 
have latterly lieon armored and provided with light 
maohliio guns, would seem to Imllcate that some such 
posslliinty exists. That the giant Beppellns of the Ger- 
man array are expected to light has long been known. 
They Uki have been both armed and armored. Their 
spe<>d has lieen Increased to over 60 miles an hour, obvi- 
ously for the purpose of enabling them to cope with the 
swift aeroplane. 

The relation of the dirigible to the aeroplane is not 
dear. Tho war will probably decide that moot point 
Perhniis dirigible and aeroplane will stand to eatfli 
other In much the same relation as battleship to torpedo 
boat. It is conceivable that a whole flock of aero- 
jilanes may lie sent to annihilate a single dirigible and 
conoclvablo Uki that, thanks to its superior acmamattt 
and Its groat speed, a Zeppelin may successfully fight 
nit such an attack. Heroic officers can probably pa 
found Ui atienipt tlie ramming of a fonnldable gltBbip 
—a feat which rumor with untmlhful plctaresqBenass 
attributed to Boland (larroa at the outbreak of the 
present conflU't, and whloh was unintentionally accom- 
plished with friglitful results during the last Auatclan 
maneuvers. It may be doubted If a flying machtae 
could ever approach another aircraft closely enough 
In tho face of machine gun fire, unless it be under 
oxcepfliinal clrcumsiauces. Naval strateglats have long 
since atiaiidoned the ram, for much the same Teason. 

It may tie tliAt the dirigible’s chief effectlveneoa tttay 
lie in iHimb droiqrtng. Despite the questionable anoOBM 
of the dropped Iwmb In Morocco and In the BoUuuMi, 
more may be expected of It In tt»e hands of the tMlnMl 



The GMRl'fMbgi^ 

IHK »>ug» war now r 
Vltflhle outcome of the WwyikflMmtt agl 'S 
_ meat of the mind of JWttl. iNliti((||^ pi 
IniT^ntry of the world tn ttvs r-*— “ -« 


In devel(q>lng an aggresslva iBHtai|4lBt 
many. She Is at onoe 
moM reactionary of the gr««Wr aatk** <j« t 
She to, above all other countrlea, ths UPng 6 
of that monstrous paradox we call the adv« , 
science. Our progress In the control at UattiWi' B 
benefit of mankind has been equalled nmy b’ ; 
did intelligence with which We have periWWdd i 
at slaying one another. We team host i*"' ‘ 
disease and slmnttanoously Invent a drea4tS»l. 
scientific men, while half of Us work tor 'tW e 
ment of heaven uikhi earth, the other half atraUgthlilB, . 
the posHlbUtUes of an Increasingly gbaatly hfllL iPh 
approach the millennium and AnnageOflon atoSg fllSN 
allel roads. 

This towering paradox will now be reBOlvBil. TRgi 
destructive half of mankind have beaten thstr hiettaNS 
In Gie race. The war lords Irlumph over the npQBtiflll ’ 
of peace. £\>r the mmuetU the service Of the devlt 
tskus precedence over tho service of Ckid. Ofllf 

for the moment. Olever and energetic as they have beeh, 
the destroyers hare not been Clever and energetic 
enougli. The fonndatlons of peace are too firmly laid. 
The fear that civilisation Is now rocking to tta fall 
is R fear without Justification. Tho war will pragveaa 
from horror to horror and with It the dtignst atad angsV 
of Uie people will deeimn. The fooUahtut* of warl 
More and more wUl this thought permeate the ocm- 
sciousness of the whole world. Already tbla view la 
clearly expressed by countlima men throughout Kurope. 
As they suffer more they will see morO Clearly, and 
when this war ends there will be no more wars. We 
are not witnessing the triumph of the destroyers. We 
are witnessing their vast collective suidda As rutbr 
less ,as they have been in wax, so shall we be mtbless 
for peace. At present we fday their g 
liecansc fight < 

In* HO more war lords. The paradox will be re- 
solved. flcieni'e shall no longer Ignobly serve the forees 
of duHtructlon, but, released from this dire bondage, 
shall lieud all its energies to the task Of making this 
fair world more lieautlfnl and more aecnre. The savage, 
trained and ripilppefl, shall no longer preside at our 
councUa His day Is over. Hts last and greatest at- 
tempt at dominance shall result lu his utter overthrow 
and destnictloD, whatever be his natUnmUtyi and the 
race of the future will be a race of dvlllaed men, united 
by the Imuds of mutual Interest and appredation and 
developing their ixiwers In concord lu the security ac- 
corded by an agreed and [lermaiumt world-peace. 


W“ 


Our Burupean War Number 

ITH a view to answering the thousand-and- 
one questlona which are being asked regard- 
ing the Burtgiean war, the Boibntivio Ammu- 
wlll Issue, on Beptember Rth a special war nuih- 
ber of nt least forty imges. This issue will be slmUar 
in scojte and the character tta information to the 
war number that we Issued during the Spanlali war. 
which so exactly met the public needs that the sale 
reached henrly half a million copies. 

The l(wue will give the very latest estimate of tbU 
relative strength of the contending armies, and sUeees- ' 
slve choiiters will explain In detail how a great anny 
Is moved to the front, deployed in battle ; kept In tondt 
adth the commander-tn-chlef ; supplied with its dally 
rations and other supplies; and cared for and its, 
wounded removed by the medical corps. Full details 
will be giicea of the armament of every nation ed- 
gaged, Including descriptions of the shoulder ptmwa, 
machine guns, field guns, and heavy guns f^ the to- 
dnettou of fortifications. 

The navy section will Illustrate and dtocflbe the <lh»ps 


and guns of each navy engaged, and this section algne 
wUl contain over fifty Illustrations of this tirtnctpa^ 
draadnoughts, battle-cruisers, eto« of eacb havy, 
Toetiable the reader to foiioSr, day by dag, tlwittogyesB: 
at the war, the Issue will centalh two niapa NWcialif; 
drawn for this purpose. The larger map 4« wlofB will ' 
French and German pilots. It is not nnllkeiy, that oover the wbola field of opefatloM; jdm SstalhW.>ai^ 
new ways of drmgdng exploslives may be {UadoSed. dtown oa a graatty enlaiiM W^ Cm# 

Who knows but sudden night attacks may be made, nUiB-Frelieh frontier. It wUi 

In which a flying machine may swoop down out df 'tbs ‘ taiM, tlVafs, railways, prliKfliiml HoUpt, 
blackness, release its deadly load and leap up stgoinT stfwr atrategltol fsatiwes ^ flhs 
Tlie feat IS' not utterly impototUe despite asaimli«|gilta; fibdmi of tha war. tbw «iUlbitt|K pt ^ 
and the moral sffect ga tbs attacked fores Would ha ^ WMaiia ttf chlotod flag* f 
tremendous. • ;Vl. ,‘«m 

That tactics aadAtraMEf wOl.M 
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4 IMilf jWVvNiMd )tk tiM Uoitod 

A ooiapMiy 

d in Urn oad^ftidcie the numutecturo 
l$le te be pleatlful. 

8 |M^,4;i»M^-X'bWaber of short rail- 
|ligtowUt«Miie1i»«»veit^ in length. 

to fheiUtate the ehipment of 
of iMh •(« idrettdy wuler oonatruotioa. 
f^ hmlMlo the region between Madrid and 
oiMOBw 10^ SWbtity promote the development of 
^ dittdbt in that part of the country 

.’'i^ol^'lPlMpee AeMM' dm Sea.— While giving evi- 
the PomiaiOA's Boyel OommiMlon recently, 
xd. iMoe deOtered that Marconi expecU to 

finigWlfih whahae telephone ctmuaunication between 
0|ii^emi and New Tiwh at eomt as certain meohanioal 


hd holwe thia wfll he dOM before the end of the 
jdar. ’ 

BaStraye tal Maaehwla.— Northern Manohuria ia at 
peewnt entbely dependent tor ita tranaporiation raollitiea 
on a <dnd^ rafiioad, the Ohlneae Saetera ; but five import- 
ant Itnoa have been projeoted by Rnmia to meet the 
n^ly growing needs of ^vaat country. Another line, 
to coat »d»O^IOO, it being organised with Chineac 
oapUsl, while two otiher tinea have been the aubjeot of 
oegotiationa between the Obineee and Japanese govern- 
menta. 


Wtgh swillt VleM Artillery G«ts.--The next deaign for 
U. S. field artiUery guna trill be provided with a aplit- 
trail gun carriage, whidii will permit the aleVation of field 
artillery guna to almost any angle. The Army Ordnance 
Departnteot is developing projectiles which will leave 
a trail of smoke by day and of light by night. It ia 
brilOved that with aueh projeotUea the range upon aero- 
l^anea can be found, and an efibotive defenae provided 
againat an attMk from overhead. 

A CUaeee Goal Miae. — A moat aucoeaaful induatrial 
venture ia the Chung Haiug Coal Mining Hant, at 
Ti Herin* which ia entirely under Cbinean managemeiit. 
The medhaaical equipment ia of the moat modern char- 
aeteTf and moat of the machinery came from German 
makera, altbouidi there are two American Biddwin loco- 
motlvea in ute. About three thousand men are em- 
ployed, and the daily ontput ia about 1,000 tona of good 
quality oaad. The average wage paid ia ten cents a day 
and bcMrd, which costa about $1 per man a month. 

Railway Mtieage.— The mileage of rallwaya in Bunjpe 
incroaaed from mS87 in 1910 to 212, 6S1 in 1912; in 
America, from 326,367 to 343,643; in Asia, from 63,188 
to 66334; in Africa, from 22,860 to 26,491; in Australasia, 
from 19,2S!9 to 21,678, and in the world, from 638,611 to 
670,997. Of the 212,661 milea in Euroiw at the end of 
1913, 98,962 were privately oiraed: 321,406 out of the 
343,648 in America; 22,694 out of the 66,534 in Asia; 
10,666 out of the 26,491 in Africa; 2,708 out of the 21,678 
in AuatMlseia, and 466,416 out of the 670,997 in the 
world 


Record for a Ifi^tnch Army Gun. — It ia atated that, 
recently, at the army proving grounds at Handy Hook, 
ail records with 12-inoh guns were broken when a range 
of 20^000 yards, or over 11 miles was attained with 
700-ixnmd projectiles. This is the weight of shell used 
in the 12dnch morUra. According to the Army and 
Navy Journal, 11 milea ia the limit of fire control, since 
It is not believed that any range finder nan be developed 
which will make the fire of guna effective beyond this 
distance, the curvature of the earth rendering it im- 
poasible tor range fludera to locate an object at a greater 
distance. 

HydrowlMtrlc BntsrprlsMi la GsfriUany.— Owing to 
the general level coim^ in Germany there are at present 
few hydro-eleotrio plahta, one of Uic largest being that 
on the Rhine near jBasel, where 40,000 horso-power is 
devrioped from a ’fall of aeveateen feet. Just before the 
declBirntiim ot hostllltwe, it waa announced that another 
{dAnt^ to develop at 60300 horse-power, would be 
mwtpd at once at WaWwnroei hear Munich. The rates 
chaygod for deotrioity dopaod on the use to which ttfe 
eprient is pat; thus a 10 ModlO'pbwer lamp uaed in bed- 
rooin, dMwitag rooSi or wscdufiise cdsta 91.26 a year, 
v^dlp the same lamp ih a living wonii, kitchen, office or 
w31 opat Ihpm l8>aB upward. 

(ijNow M0Bawaltiwayr;^fi> phwfnr a suspended mono- 
1 aiibmltWi to the hfinh^ of PubUo 
ibahee by a Ibsnrih onghioci;. M. Mahl, on 
li^'iib is otslmed* apoeds of Ifio an hour or so 
bt g^siswd sridt 1%C tn«h, either alnglh or 

la Iplo Woairiad 20 lari' tufifi fset idwve ^ 

i^.tiMin wiU be oemposed of 
deriatsd. and trili easily uko 
taoflto20. * 




ngetiiri^ 


taAsalMg fame RNda.— a new fuse plug has been put 
on the market which is provided with an indicating pin 
that ia driven out through the poroidaiii cap of the plug 
oy a aiwing when a blowout occurs. This enabhw one to 
determine at a glance which idug has blown out. Even 
in the dark, onooan teli readily by sense of touch which 
plug needs to be replaoed. 

Blectric Vehirie and the Parcels Post.— Tlni Ele<'tric 
Vehicle Aasooiation of America has compiled some intor- 
eating paroela post atatistioN with a view to promotinK 
the use of the electric vehicle in this branch of govern- 
ment service. In fifty cities, having a ««inil)iu<Kl popula- 
tion of 20,000,000, 11,000,0110 parcels wore mailed, and 

3.500.000 parcels were rooeiveii, for local delivcr.v. from 
October lat to Gotober 16th last year. Tliev weighiHl, 
on the average, one pound and eleven ounetsi, and paid 
10 cents postage each. Three quarters of this mail was 
handled by regular carriers, and alraul 10 imr cent, or 

360.000 parcels, were delivered by auOimohilcb, at a cost 
of 917,653. 

Tclaphcny in America.— On January 1st, 1914, there 
were 13,700,000 telephones in the world, and 32,H0t).0tX) 
miles of telephone wire. This country, with ‘t.OOO.tHXI 
stations, owned 66 per cent of the total numlier m the 
world; while Europe, with less than 4,(N)0,000, ovvmsl 
about 27 per cent When we consider that the population 
of the United States is but six per cent of the world's 
population, and less than 26 per cent of tliat of Euroiw, 
our large proportion of telephone stations makes a i<- 
markablo showing. Now York city alone has more ick.- 
phones than Belgium, Hungary, Italy, Netherlands, 
Norway and Switxerland combined; there are more tele- 
phones in Chicago than in the whole of F'raiiee. end mon- 
in Philaddphia than in the whole of Austria. 

BlectrolyUc Disinfecting Fluid. — The use of elcctro- 
lyxed sea water for disuifecting purposes m hospitals, 
public baths, schoolB, etc., in the iKirough of Poidur, 
London, has proved a great suceess. According to the 
recent report of Dr. Alexander, tite outjiut last year was 
66,720 gallons, showing an increase of over 12, (NH) gallons 
almvc the output for the previous year. Eighteen thous- 
and gallnON were employed in three public baths, )>etng 
supplied at the rate of 30 gallons lot a pool of 86, (NX) 
gallons at the first filling, and every two or tbnsi days 
further additions were made. For spraying the floors of 
schoolrooms, 1,094 gsUons were used. The cost of elec- 
tricity and materials for prtKlucing artificial sea water 
amouiiteil to 9636. Plants for producing the cU-ctroly/.isI 
fiuid are being used in Finland, Buenos Aires and Itan- 
goon, and a large plant is lieing installml at Porlsimnith, 
where actual sea water will bo electrolysed in place of iIk- 
artificial fluid used at other plactm. 

Lcud-apeaking Telephone for Train Dispatching. 
The telopbnuo has Iieen displacing the telegraph on a 
number of roads for train dispatching, but one of the 
drawbacks of this method of comnuinication has he<m 
the fact that the oi>erator has hod to wear head teh*- 
pbones, which are ftarticularly annoying when there arc 
thunder atorms in the vicinity. Re<<»>ntly. L B Foley, 
superintendent of telegraphs of the Delaware, Ijacka- 
wanna & Western Railniad, has installed loud-speaking 
telephones on tlw train-dispatohing lines The receiver, 
which iH more sensitive than that onlinarily employt'd, is 
furnished with a horn, something like a phonograph horn, 
and is mounted on the dispatcher’s desk at any con- 
venient point, so that he can reoeivo a message without 
putting his ear to the receiver. The transmitter is also 
fitted with a horn, into which the o|>erator ean speak. 
No amplifiers are us<-d. With this outfit a meseage nmy 
lie boairi in all of the loiid-speakmg receivers on the tine 
within fifteen feet of any one of them. 

The Wind Tunnela af the National Phyilcal Labora- 
tory. —Owing to want of space and the enormous expense 
involved, experiments m the aeronautical laboratory of 
the National Physical Laboratory of England arc nei-cs- 
sarily confined to small scale models. Formerly, when 
the science of aerodynamics was still in a most rudi- 
mentary stage, thi^ ooustituted a serious drawback, since 
the data obtained from experiments with amall mixiels 
at relatively slow wind velooiUm could not be applusi 
with any degree of certainty to full-sir.ed machines mov- 
ing at high speeds. But. ohiefly as the resuU of work 
carried out at this very laboratory, a law of dynamical 
similarity has now been evolved which .enables' model 
tests to he applied with a high degree of aeouraey to large 
aeroplanes. The prinolpa) part of the equipment wnsists 
of two wind-tunnels, respectively 2 feet and 4 feet in 
diameter, to which another and larger tunnel, measuring 
7 feet in diamotar, is about to Im added Accurate 
meaaureinqAt of the wind vehwit.v ia a difficulty, but a 
auffioiontly soniitijve and accurate anemomeUir hae now 
been designed OOkMiriing of a combination of a Pitot tube 
and a statio.froMlu« tube. The models are suspended 
ill the center pt the tunnel, and the premurcs and forces 
exerted Apoa than hy the air-oorrent measured by means 
Of a deUeate halMUa. So exact are Hie measureinoats 
thua obtriMfi Ihgff ean he ritied upon to within 
ona1ritfi»WMaih ' 



ScIbiim 

Artildallf Coeled Buildlngs.-The authorities in 
charge of the oonstructiou of buildings ai Delhi, the new 
capital of India, are investigalmg a plan of providing 
outer and inner walls, hetwis'ii ivhioli nrdliciullv cooled 
air can be circulated by nu-ans of exhaust funs i li«. cooling 
(wing effected hy drawing currents of air througli wotted 
screens. 

An Archmological Atlas of Ohio has lieeii piililislimi hy 
the Ohio Htats- Areba-ologutal and llistortcnl Socicti 
The author is Dr lYtlllom (’ Mills, curator of the 
siwioty’s nitiseuin. The atlas includes eotiiuy umps, 
showing tile mounds, village sites, rock shelters siid 
other arcliipological features, also maps of the earlv 
Indian trails and towns Hevcral pliotographs are 
included 

A Statue of the Late Edward Whymper. the eelebraled 
mouiitaiiieei. Is to be ereeted next year at Zermatt, 
Swit/erUiiid, to eoiimietnornUi the fiftieth anniversary of 
the first ascent of tlie Miiltcriuiru. .Inly Kilt, 186.'). It 
will bo ns-allud that this font was uttr-ndeil bv one of the 
worst (lihasters in tlic btslorv of \lpine climbing Tile 
diwctit hml hnrdl,\ bei-ii begun alien oni. of the party, 
Mr. llmiow, lost Ins fooling and tell to a depth of 4,(NNI 
fisit, dragging thr<s> of his coiupunioiis with him lo 
destruction V\ h.vmper and two giiitles were saied only 
bv the breaking ot ibe ro))e 

Thumbs of the Apes. Tlie gorilla and chiiiipuii/.ee 
which belong to the higher order of b(xis, liaie niniiv 
points of riisemhlanee to man. 1ml there is one thing lino 
cannot do— that is, twiddle their Ihiiinhs In the gorillii, 
tin- thumb is short and flfws not remdi niiieli beyond the 
InitUim of (he first joint of the forefinger It is \eiy 
much rnstricU-d m its nioMuneuts, and the animal cmi 
neither twiddle Jus thumbs nor turn them round so (hat 
the tips deseribi' a eirele There are the same numln'r 
of Ismi's in the hand of the gorilla us m the lianil of ii man, 
but the thumbs of the monkey Imve no separate Hi-vor 
or hendiug iniisele This is whv u monki-y always keeps 
tile tiuiml) on the same side us the fingers, and never 
Imnds It round an,v object that mu.v 1 h< grospctl 

Tin Diseaso and Polar Exploration. Under this head- 
ing. Mr B. T Brooks, of the Mellon Institute of Indus- 
trial Keseiircli, contributes to Sn/’tiir a plausible sug- 
gestion to aecount for the nivstcrioiis loss of gasoline from 
tins which embarrassed the aiitnrctic expeditions of 
Amundsen and Heott, and w'os even a principal cause of 
the disaster that befell the latter It apjiears that at low 
lemiveratiires ordinary tin is liable lo be converlod into 
the allolropti' form, gray (in powder This change takes 
place- at a maximum rats' at -48 deg Cent (— .64 4d*eg, 
Fahr ), and may oocur more slowly at other temimraturos 
ix-low I't deg Cent. (64 4 deg Fahr i, Hurd solder, 
which may contain 66 fx>r cent tin, is subject to the same 
process of disintegration llcnfs' the danger of leakage 
along tlie solderisl seams of the container, n fact that 
should be duly considered by future polar exixalitions 

The Experiment Station Record, published bv the 
U S Oeparfment of Agriculture since 188!), is now in its 
Ihirtn-lh volume, and has gradually grown in capacity, 
until It now con«i.sts of twenty numbers to the year. To 
ttii.vone wJio wishes lo keep abreast of the world's (irogress 
in any department of agriculture this journal is indis- 
]x>nsablo, as it consists almost entirely of abstracts of 
current agricultural hu-raliire, drawn from every corner 
of the world and from a great number of languages Two 
general indexes have Ixh-u published one for volumes 
1-1‘2, the other for volumes 1.3-'26 Each of these is a 
bulky volume (the second contains 1 .l.W pages) and is the 
key that unlocks a vast library of ngricultural lib-ratiin- 
The Rirord is more eompreheiisive than the soinewliat 
analogous monthly pubheatiou issued bv the Inter- 
national Institute of ,\griciilture in Home, and, in par- 
ticular, covers ihc strictly scienlilh and technical lilero- 
ture much more fully 

Protecllne (be Bridah Flora. We have lieard for some 
year.s of the efforts made liv certain socu-lies in the British 
Isles to preserve the Mora of those islands from devasta- 
tion at the hand.s of fx-rsons who eollect dowers and plants 
either for their own pleasure or for sale Recently the 
scopi- of this protective campaign has Ixxm enlarged to 
take arxjount of injuries ilono to plants from natural or 
indir<x»t artificial causes. Mr. A R Harwood lias ealled 
attention U> the far-reaching importance of these effects 
Thus jxiriods of drought cause the extermination of manv 
plants, montane and erieetal species being esiH-i-ially sus- 
ceptible. Bog-jxxils are liable to be conijilelely dried up. 
with partial destruction of Itieir tlora Drainage ser- 
inualy disturbs the natural vegetation of a country 
Thus the typical flora of the Feus is disapiiearing Peat- 
cutting in Ireland has similar effects Deforestation 
works striking changes in the flora, (lolf-links have Ixien 
detrimental to certain spfw-ios of limited distribution. 
Mr. Harwood urges that wherever those and other 
aimilor causes are at work, efforts should be made to 
obtois, in the com of an aasooiation of plants, a reserva- 
tion, and in that of a single station for a rare plant, son>« 
adaquari means of proteotion. 
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Night Landing Signals for War Aeroplanes 

Two Luminous Circles That Help Airmen to Alig’ht in Safety 


S EAHCIILIOHTH have Ih^ii uml HUce«*M(ifnll,v liy 
ttentuuutH and Hlrmcii for niidlni: their way hy night 
or In deuae foga. A Beriln aw'hltect. KdRar Hlinlg. haa 
receutiy [mleuted n new tyiM> pf optica i Hlgtiai ilkely to 
prove even mure useful In this connection, whtcli, 
moreover, lends Itself to a multitude of other appll- 
cations. 

This signiil comprises a system of two or more clrclea 
(or slmilur figures), arranged behind, In- 
side. or below one another, vertically or 
horlxontull>. so that their centers will 
colnchle Their peripheries are, by night 
(or in case of a fog), lined with lamps of 
(irotHT luminous intensity. 

This system is of romarkable simplicity 
and affords u moat reliable means of 
indicating bi aircraft or vessels their (losl- 
llini with regard to a given point (vcrtl- 
eall.v and horlxuntally). by observing the 
\Hrhible js'rsiwtlve of the circles as seen 
at u variable angle When looked at from 
the front, they, tn fact, nidiear as circles, 
from the side ns vertical, aud from the 
top as horlaoiital ellliist'h. Their Inter 
section affords additional hints as to their 
posltton with regard to the observer. 

The iirrHiigement so far chosen com- 
prises two vertical gloA'-lump circles of 
different dliimelers Installed lieblnd one 
another, on the ground, so that an airman 
will see two coneentrle circles at the mo 
nient his aeroplane Is on or close to the 
landing ground. !».v a proiier arrange- 
ment of the luminous circles (at rlghl 
angles to the landing ground and nt right 
angles to the landing outfit) It Is thus jsjsslble to give 
the airman accurate signals ns to the direction to be 
chosen and as to his dlstanw from the ground. 

The airman, then, hi landing should so control bis 
- aeroplane that the two luminous ellipses lying above 
one a not her are seen to Intersect, In order afterv>ar(l 
to soar down toward thorn, until the olllimes arc slowlv 
changed Into circles, and, so far from cutting one an- 
other, approach the jkisIHou of conoentrlcal circles. Al 
the moment the circles are seen apart, he knows his 
aeroplane to lie only a few meters distant from the 
ground, and may oomnience landing operations In the 
direction of (he optical signals. 

In Fig. 1 the variable aiuwarance of the circles Is 
Illustrated; When an obserrer Is In iioslflon 0, he will 
see two concentrlcal circles; in position A, be will see 
iwo luterseetliig ellipses, anil In position «. two ellipses 
situated behind one another lly simply measuring the 
visual angle of the signal, Us dis- 
tance from the observer Is readily 
gaged; for the iiosition of the small 
circle with resfiect to the large one 
Is a direct Index of poslthni of the 
nero|)hine with resisH't to the large 
circle Thus. If the small circle 
shows to the right of the big circle. 

It Indleiiles that the aeroplane is 
also to the riglil In the diagram, 
the figure at the extreme left shows 
how the signal would look to an 
aeroplane <‘omlng dlreotly toward 
the landing iilaee lust before reach- 
lug the ground, the next view 
would Indleiite Hint the acroiiliine 
has swung too far lo the left, the 
third that 11 has swung t(K) far to 
the right, while the fonrih, with the 
circles coneentrle. tlml it has made 
u perfect taiullng 'I’lie ilfili figure 
shows how the rireles would a]i|iear 
after the aeroplane had risen a 
short distance nliove them 
The appllentlons of this optical 
aignni are many. On flying grounds, 
aerodromes, provisional Internn*- 
dlate landing grounds, it should he 
Installed imrmaneiitly. Onilng army 
maneuvers and In warfare it may 
be readily carried by th<> troops, 
along with the tents, etc., In ordei- 
at nightfall to be used for the air- 
men expected to arrive. It ataould 
render similar services to the !Miv.>. 
in connection with hydro-aeraptanes, 
and finally. ffA may prove of the 
greatest utlefulneee In navlgatlm- 


By Our Berlin Correspondent 

for signaling the entrance to a harbor, the more a 
there Is no rlak of confusion with other lights. 


London’s Water 


^motrotsdls were the subject of an Interesting «itn- 
raunicnlfon made at Hackney recently to the uicmlwrs 




Test of the two-elrcle landing aignaL 

of the Institution of Municliml aud County Engineers 
by Mr. William B. Bryan, M. Inst. O.B., the chief engi- 
neer to the Metropolitan Water Board. 

Mr. Bryan dealt first with the Lea Bridge pumping 
station. This plant now coiialats of four vertical trlple- 
exiHiuslou engines, catmble of lifting 52,0(10,000 gallons 
ilslly ; three Cornish pumim of 29.000,000 gallons capac- 
ity; two aeiuiKiund rotary pumidng ewglues. 8.000,000 
gallons; one compound horizontal. liOOO.OOO gallons; 
four turbines, 2,760,000 gallons; one triple-expansion 
Worthington. 10,000,000 galloua; and. In addition, two 
horizontal engines for pumping water from the wells to 
the surface of the ground. 

The vastest work di>scrtbe<l by Mr. Bryan was tho 
King George’s Ueservulr, which has a top water area 
of no less than 425^ acres, ami which oiiitnlns when 
full the enormous quantity of 3,07:M>ti0.0l»t gallons of 
yxnter. Ismdoiiers will learn xvlth satlsfactlou that 



Kange algnals to enable aeroplanea to make aafe bikUata nt nllkt. 


this great reoervolr has been praotlmtUy full 4 
whole of the recent spring and early aninmati | 
at the preamjt time so high la the watefr-lorel, 
pumping Is neceesary. A brick channel takeathoi^ 
w'ater In a southerly direction to OblfigtolNl ^ 

It Joins former cbannela connected tp ttrt 
reservoirs commencing near Hlgbate BtlH. AJl f 
reserv(»lrs are filled by gravltattett, with the « 
of the Banbury and Lockwood' r 
which can only be filled to half j 
cRt)aclty in this manner, and wat^ 
pumped Into them from a pomptog S' 
tiOQ half a mile south of Chtegf<w4 liiN 
hy three vertical compound pamplng 
glnes, attached to which are coutrtfttj|)tit 
immiw, each capable of delivering 40, 

IKIO gallons per day into the reeervolre, , 
The Humphrey pumps at OblngfCM 
have created unusual Interest by nMMti 
of the fact that the plant is unique in 
waterworks constnictlou. There are toiitr 
inimps with a capacity of 40,000,000 gal- 
lons iier day each, and there to one puttp 
of 20,000,000 gallons capacity. 

Each pump may be looked upon as a gas 
engine and pump combined, but wlOnmit 
Itlstun, crosshead, connecting rod, Itrgfik- 
shaft, flywheel, beiirlnga, gearing, or (rttlff- 
lug boxes. The action of the pump can 
l)est Iw understood by picturing a .IKWl* 
zontnl pipe connected by two baigtayg|i) Ha 
emls With n vertical closed-top ottlliggteiften 
chamber and an open-top water tower, 
res)>ectlve1.v. The parts thus connected 
are nearl.v full of water, forming a heavy 
mass or column, which to made lo oscillate under the 
action of the explosion. This oscillation to quite free, 
and occurs In such a manner that the toovement of the 
water ctiuses the Intake of a fresfei tfiiarge of combus- 
tible mixture, the compression of the miatgfe, tbe «x- 
Iilosloii and expansion which gives the power stroke, 
and the exhaust of tlie burnt prodiwts. Thus there are 
four primary movements of the water during each 
cycle, two being from the combusllon cbamls>r toward 
the tower and two in the optssiite direction. With each 
explosion of one ))umi) twelve tons of water can be 
dellvcrtxl Into the reservoir 


Fmcd Twins 

T he four-legged chich. although a |)henomeiioii 
known from early hKortenl times, on Us apts-uruinx' 
tn a cummunity never fulls to create a stir, rsually It 
receives notices In the nearby coun- 
try i)a[)ers, and varloos weird ex- 
plannllons are furnlabed. 

Ho\ve\er, embryologists now 
know that this )s>eu1hir monster 
slinjily represents (uie form of fused 
twin The human race presc-uts as 
muny degrees of this strange leu- 
deiH-y HM are seen In any race. At 
one extreme Is the degree of fusion 
swii In the Hlumese twins and other' 
examples wliere a pair of Indlvhl- 
itals tire Joined bv n simple fleshy 
link. 

The other extreme Is much more 
(xtmmon and exists where there 
Is a dnpitentton and multtpllca- 
tlon of minor itarls. For exam- 
ple, a man with a well developed 
extra row of teeth is an Invuluntary 
cannibal who has ahsorlted bis tWln 
brother. The ease of the individual 
with a sixth finger Is more puezitng. 
PolydactuHntk, as It Is called, to 
known to be an Inheritable chBra<8 
ter; end whether It la simply tii« 
inherltoneo of the tendency to Im- 
perfect twinning or something ette, 

It la uevertbeless a true Mendellan 
character. 

A century aud a quarter agp,' 
tleoffroy 8t. Hilaire made a cafotifit 
study of human memtera. and 
I ranged them Into several humNod 
C J [ •PtoJlw. twrte oHIera and a 4o(M^ , 

claaaea. Nearly alt of Umm) *W ■ 
now reeotniimbte da'Vnrtmw 
of fused twiikw' ' 





Plant for ItqnefyinK metiijrl chlwide, ethylene, oxygen, and air. 

WhlU' MVPnratUft itr** nnipeonvely* othyleno. oxyK<'ii air llqiirlli'ra uml tl 


A Permanent Electric Current Without Electromotive Force" 


The Latest Discovery of Prof. Kamerlinj^h Onnes 


▼ » aed by iJenrar, Iti IfW, it was poasible to carry 
twi Inveatltmtioiia --- ‘liO-'t and — 258 den. Cent., 

thw WiniMTUturcH being only 20 to 14 degrees nttove 
(he Hlwolute aero; when in 1008 Prof. KamorUiigh 
OuiieM succeeded In llQuefylng helium be placed at our 
dlspuiuil II range of temperature which la onlyiirf.'l to 1.8 
degreoK above that point ( — 273.1 dog. Cent.) and In 
one experiment even reached 1.16 degreea above the 
iilwolttte xera 

In experiments undertaken at temperaturee produced 
by meana of llquefleil hydrogen, It appeared that vari- 
oUH properties of nuitter are modified to a great extent 
upon approaching the absolute aero. Tbia would lead 
t«i the Inference that Btlll greater variation* In these 
proriertles should result upon cooling with llquefled 
helium. 

For this reason. I'rof. Onnes did not look upon this 
result as an end in Itself, but rather considered it 
the tiegtnnlng of a new period wbicdi marked the dis- 
covery of a mighty weamm which might aid him In bis 
efforts to fathom smue of Nature’s secrets. 

It Is known that the reatstaiice of metals Is dimin- 
ished with decrease In tettperatare. The rate for a 
given metal depending uism the degree of parity j 1. e., 
the pm'W the metal, the greater the decrease of reslMt- 
anoe with decreasing temperatare. 'Iln tim caae of ex- 
ceedingly puce platinum, It wds found that the resist- 
ance at the lowest tentiwratnre olitainaMe with bydne 
gen is only 1/Uk) of tb« value at ordinary temperatnres, 
while flir exceedingly pure gold Uie ratio la only 1/800. 

decking to the view generally held by sdentists at 
the pfttiMnt time (foe which Prat, Lonrntx Is re- 
epmsl^e), tbe electric eurrent la a continuous move- 
ment of Tety amaU otecttleal partlcies, known as elec- 
V tawee floeteowi at# ftwe to move between the 
wMAIm <0f . a cxmdiwtor. it Omy pMsees sufflclent 
ttiay may ayen 9«k«tmt« the aiiileculee. If, In 
, gwoiahwi ti>^ saae^^ al w‘ auweeted to 

: gamid^: n tun. 


the action of a toive which pushes them in a given 
direction, all the electrons (at least on an average) will 
assume a movement in that direction. If this force 
ceases to act, this movement will soon come to au end, 
and the general velocity of the electrons will be hist 
ns a rtstult of <>ollJslons with the molecules, or with 
(■ertaln iwrts of the molecules, at, least, as a result of 
the Influence of the molecules, of which Influence, we, 
as yet, know very little. In order that the movement 
of the electrons mgy continue In a i^veu direction a 
i‘ontlnuons force like an electro-motive force Is required. 

It would take us too fkr to go into a detailed extdana- 
Umi of the various views wbiih tmve tawn advanced on 
the factor upon which the Intensity of an electric cur- 
rent dejxfods which Is produced by a given electromo- 
tive force III a given Instance. I shall mention onl.v 
two of these factors ; First, the number of als>vc-inen- 
tloned electrons which are to be found in a unit volume 
of the metal ; second, the distance over which an 
eh-ctron Is free to move before it will collide with, or 
be attackdl by a molecule and retarded, after whk>li 
It will bo pushed forward again, but In n direction 
considerably different from the one in which it movwl 
originally. It Is quite evident that a given clwtrn- 
motlvo force will produce a stronger current, that Is, 
the reslstanoe to the passage of the current will be 
smuller, the greater the ntunber of electrons present 
and free to move, and, also, the greater the average 
raith of motion, Omt Is to say, the greater the distance 
ow>r which ekcJl electron Is free to follow the Impulse 
of the force. 

Vp Ui inlO, Kelvin’s theory was commonly accepted 
that at very low tempefatures, the electrons attach 
themselves to tlf# moleonles to a greater and greater 
extent, and that the electron vapor, which at normal 
temperature* l)«a , between the molecules, eventually 
would, at very low twmiieratures. so to speak, cim- 
dense on, or even freeoe to, the molecules. This theory 
would lead us to heileve that ujion approaching the 
absolute uero. the resistance would not continue to tall, 
but would eventiWIly Increase materially. 


Prof. Onnes was anxious to see If this would actually 
take plaie at the teiniieratures of llquetleil helium How - 
ever, no evidence, or even Imlleatiuii, of oo iiierease of 
the resistance could lie establlslied Instend, he nrrivisl 
at the conclusion that with nhsolutcly imre iiliitiiiiim 
the resistance would be so snial) that It would he non- 
measurable and that other metals would probiibly net 
In the same way at somewhat higher or lower tein- 
peratures. 

Prof. Onnes chose the metal merciiri for his further 
researches on the lowering of reslstamv Not onl.v was 
his hypothesis eonflrined. but to his astonishment the 
results obtained went even further Al the hoiliiig 
isilnt of helium, or at 4..'l degrws above the ahsoliite 
jHH'o, or at I..'! deg. K tKelvIn’s nhhi'ei ialloii, this 
being the usual termlnolog.v l th<‘ resistiinee had follen 
to l/.'iOO of the value for the rwlstniiei' of solid mercury 
at I) deg. t'eill. (this value helug ohtalmMl by ealcula 
tion for degrees above the melting point) At -I 21 deg. 
K., tlje reslstanee bei-amc ii little lower, hut then eame 
an altogether uiiexiss-ted (s’ciirreiiee It decreased sud- 
denly with great vapidity, so that at 4.10 deg. K. It 
'was tiKi small to he raeasurotl. Iielng less than 1/10.(Ktt),- 
000 of the value nt 0 deg (’(‘nt. ! 

The apparatus for measuring reslstanee was iiiud<' 
more sensitive, wheu It was found that at 2 16 deg K 
the reslstanee was, apimreatly./les.s than l/600,0(K),tas» 
of the value at 0 deg Cent, ijyof, Onnes was Jusitihsl 
In applying the term nuprr-ivndwtinf/ to the stati' of 
mercury at teniiteratures Itelow the breaking point 
(4.19 deg. K,). 

We have eonsinntly spoken of resistance, but Prof 
Onnes remarks that we <-annot be at all .sure that In the 
super-conducting state the same laws hold as In the 
ordinary conducting condition. 

We have hut a vague Idea of the changes In a sub 
stance which give rise to the above-mentioned ahnornial 
ImTcase in conductivity. However, this mmh (an la 
said, that the average path of motion of the clei’trons 
— second of the factors mentlonetl uho^e -« -Mimics a 
large value: Prof. Onnes eslhiiates It nt iihont 1 meter 
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(It li 40 deg. K. In rU probftbllitr tbfta, to a Rfeat es- 
teut. the molecules lose the power of RttaeklnR and 
diverting an electron from Its course when the latter 
Mtartx to penetrate the former. 

The e*c<»odln*fly high conductlvlt.v «f aujier-condnc- 
tors makes possible the transmission of strong cur- 
i-entN through such wires. At 1.7 deg. K . It was pos- 
sible to send n current of a detislt.v of almost 1,000 
iim|>eres i»er sipiare millimeter through a tlilu mercury 
wire 1 meter long without n difference in isaentlal being 
nothwble at the ends of the wire and without the 
idevelopmcnt of heat 

However, there Is a limit to the Intensity of the 
current which cannot be siir/inssed at a given tempera- 
ture 11 the curicnl he triiiiHiultted through a luereniry 
wire of u given dliiuieter, if it be desired that the 
uiereur.v leiiiiiln ii surwr-eonduetor If the density of 
tli(‘ wire be luereusod to a certain value, the so-ealh*d 
liHsle Millie of the density, the wire will asaunie its ordl- 
iiiir.v leslstaiiis' This bnsle value of the density la 
greater tlu* further below the breaklug petlut the value 
Ilf the temperature 

It was of great Inijsirtance that Prrrf. Oiiiies dlseov- 
i-rtHl that, upbn eimlliig In IhpietUsl helium, tin and 
lead also bei’ame Buia>r-coiJdnctor8. The breaking jHilut 
of tin Is at ,'t.B deg. K. ; at l.H deg K. the resistance 
falls to leas than «/10.000,(M)0,000 of the value at 0 deg. 
Cent. ; lead Is a suiier-condwtor at the boiling isdnt of 
helium ; and its breaking point lies at about <1 deg. K. ; 
at l.H deg. K.. the resistance Is less than l/tiO/KM), 000,000 
of the value at 0 deg. Cent 

Prof. ()nti(>s had a coll made from an extremely One 
lead wire (diameter 1/70 mUlImotor), 1 (vutlmoter long, 
which contained l.ixs) turns i>er centimeter. Apjiar- 
eiitlj . this coll also lieeaiiie a MuiH.>r-couduelor if cooled 
In IhiiiefliHl helium. At the Iwilllng point of helium, a 
(iirrent of O.M amiM‘re could lie transmitted throngh 
I his wire (which at normal temiwratures had a reslst- 
Hiicsi of more than 700 ohms) without eneounterlug any 
resistance. 

This is of the greatest liuiiortance for thi' following 
reasons. Hy using a certain mixture of iron and 
cotwlt for the pole |ih>eeN I’rof. Weiss of ZUrteh has 
siieeeiHh>d In making an (dectro-inagnet with uit liiteus- 
lly of 155, (HK) gauss Welentlsts, however, aim at an 
Inlenslry of KXl.iKW gauss. It is Imiiossible, however, 
to obtain such an Intensity by means of on elcctrtv 
magnet, the wiix* of which iiriHliiccs the Intijnslty, be- 
cause Ihe core liecomes overcharged by the luagnetlc 
liitlueiiee If a current passes through the wlud- 
Ings of u coil (without n muguctlMible core) the 
cull tlselt win iinxliice a magnetic induction By 
increasing the turns (ht centimeter length of Ihe 
eoll (which also necessitates incr«>aslng the length of 
the coll so ns to eliminate the siscalhsl autl-magnetiz- 
ing Inhuence of the ends), and by Increasing the 
strength of the current. It Is tlnviretlcally possible to 
pnsluoc a inagiictlc Intensity of any <U>grce desired 
within the coll However, the dlttlculty lies In removing 
the large amount of heat generated In nvereoinliig the 
resistance of the windings. I’errln, in 1907, iiro|Ks»ed 
cooling the coll with ll(|uld air so as to take advantage 
of the increase in conductivity with decrease of tem- 
perature, as Well as to remove the heat produced, 
Kabry calculated that fills would reuulre the ovajJorH- 
lioii of l.fHX) liters of air (s'r hour, and the emt would 
cipial that of building a ImtUeslilp 

It made quite a dlfftwcuice when it wa.s fiaiuil that 
lead Iieeauie an exuwdlngly tiue conductor at the tern- 
IMTHture of llquelled helium The heat to be removed 
would be 1,000,(HX).(XM) times smaller than In the case 
of ordlimry coiiduclors A)ipnrcntly It would lie pos- 
sible to obliilii a magnet U intensity of the degree 
mentioned aliovc with a lead eoll 2.5 centimeters in 
diameter cisiled ill Ibiuclkst helium Aecordiiig to Prof. 
Oiincs, the eos( of Ibis would be iiKslerute 

Kilt It was found that the abovo-nieiitloiKSl lead coil 
remains a su|M>r-eoiuluelor for small current density at 
the boiling point of lielliun as long as th(> iiuignotic 
liitetislly Is less tlniii TilK) gauss, if the milgiietlr In- 
leijsllv should use above this aiiioiiiit (at a low density,, 
tlu* basic value of (la* inlciislty at tills temts'ruture lies, 
for lead, belvvceii .5(N) and 70(1 gauss, ul 1.8 deg. K. It Is 
I,(I(H) gnus,-) the lead coll .siiijiiciil.v acquires a consid- 
erable reslstnnie 

It Is evident ttnit a new obslnclc lias la*c)i (ibiced In 
the path of the project I'la producing an clcctro-magnct 
of llKMXtO gauss wKb I lie aid of u supcr-coiiductlvc 
metal. Part of the coll Itself would necessarily be suti- 
jeefed to the action of a slnaig magnetic Held and this 
jiart would no longer be a siipcr-condiictor, so that the 
advRUtago of cisillng In llquclled belliiin vvniild be to 
a g«vat citent or cnllrcly. lost, 'I’bls result was some- 
what of a dlsatipolntnienl, but then again a new iirop- 
erfy was discovered which will hclii us to a better 
uiHlerstaiKliug of the aubject. 

Prof. Onnes now proceeded to tlu* following experi- 
ment, which he had thought of provloiislj and wUU*h 
clearly demonstmtes the exceedingly high eon(liu>tlvlty 
ill (be su^conductlug state. 


When a motnentary eteetro-tnotlTe lorhe tcM'lii h 
cttettlt, a current b generated. But tt to edoh twbdiBlif- 
ed by the resistance of the ineteL If the raideMtMi elf 
the metal dimliibhea, then the ttme reqatrad |or 
current to die out, after the eiot^oR] tom <■ 
to act, will increase. With ordtnery ecmilueteee tl6h 
time b but 1/100,000 of ■ eecood. 

Prof. Onnes calcnlRted tbit, with the fthovwttcattohed 
load coll, If the latter were made a eoper**condUDtor, tt 
would take more than a day for the oarrent to die oOt 
The test was made as follows ; 

The ends of the lead wire were fl»t fused together, 
so that the wire itself might form a snper-conduotor 
when plunged into ilqueded helium. At the hegtaming 
of the test, the lead ooU in the tube into wbldh the 
llquefled hellom was to be poured, was idaced between 
the poles of a large electro-magnet This coil waa 
platHMl In such a way that the coil surface was peepeu- 
dicular to the line connecting the poles. The electro- 
magnet was then charged and an intensity of 200 gaum 
produced. At this stage the lead was still an ordinary 
conductor and the induction current produced by this 
oiicradou Immediately died ' out again. Helium was 
then (Miurcd in and the temperature reduced to 1,8 deg. 
K. by exhausting the vapor. The magnetic held pro- 
duc-ed by tlte electro-magnet was then destroyed by 
broaklng the feed current and removing the electro- 
magnet. This caused an Induction in a dlret.-tloD oppo- 
site to that of the one previously mentioned. Brom 
the results obtained by Prof. Onnes in the experlmeats, 
ineiitloued above, he was Justified in making toe aa- 
sumptlou that, under these <*ondltlons, the lead would 
rematn a suitern-onductor ; the magnetic InteDsIty was 
less than its basic value, and, according to calculation, 
Ihe current produced by Induction was less than the 
liiteiislty equivalent to this basic Value. 

The ex|K>rlmeiit fulfilled abstriutoly all extiectatlims. 
As u matter of fa(*t, a current did i*ontluue to rnu 
through the <*oll, a eunciuaiou which was Justified by 
the cffe<*t of the eoll on a compass needle. The strength 
of this (nrrt'iit was ()i,4 to O.tt ampere, a value which 
could be derived from the Intensity of current which 
had to is* transmitted tiirough another coil, of proiter 
(liuieiislous, to couuter-bulau<*e the effect on tlie com- 
pass uetslle of the current in the original coll. No de- 
crease In strength could Iw olmerved tor a full hour. 
If the «*oll were removed from the liquefied tsdlum, 
and. therefore, the temiierature were raised beyond 
the breaking isdut, the coll aciiulred an appreciable 
icslstau(*c, and the <*urrent died o«t within a short 
Him* The experiment was repeat(>dly made and the 
ri-sults obtained were always confirmed. The tall In 
current amouut<>d to only 1 per cent isrr hour at 2 
deg. K. 

To show that an electric current does circulate frwn 
the action of the lead coll on a comivass needle, a gal- 
vanometer was coiiuected in shunt with the lead coll, 
and after a current had lieen generated in the coll the 
lead wire was then broken Ivetween the terminals of 
the galvanometer, cnttlng out lh<v suiter-etmduetor and 
making the electric enrtent pass through the gulvan- 
oiuetcr. Immediately the latter registered, and because 
of tlic resistance in this conductor, the current was 
quickly exhausted and the galvanometer soon returned 
to zero. 

It Is hard (o say wbetlier in the toture this discovery 
will be of any direct value from a tecbn}pal standpoint. 
But there can be no doubt that it Is of great value to 
science. And in this way It must necessarily benefit 
the technical world and society, indirectly. In prepor- 
tiuu to its acientiftc importance, for, in this era of eon- 
staiit, intimate co-operation between science and tech- 
nology', every lucroaso in our scientific knowledge of 
phenomena lias a marked infioence on Indostrlal and 
technical applicatlouH. 

The Carrent Sapfri^meRt 

1 NVMSTIOATION8 at toe Cryogenic laboratory at 
Lcydeii is toe leading article in the current Isaue of 
the SciBNTmc Ambmican BvmjcjurrT, No- 2017, and 
glvt-s an interesting insight into the remarkable Investi- 
gatlous made by Prof. Kamerilngh Onnes In the 
regions of extreme cold, a degree of cold In whtob 
hydrogen and helium are liquefied ; and another articie, 
by Prof. Onnes lilmAett, gives the first account of a 
remarkable discovery In relatimi to the action of eleo- 
trlClty in extremely low temperatures, "endleas elec- 
tricity” it has been termed.— The instraettve article on 
coal and ita by-pruducto is concluded.— There is atiCtber 
Installment of the article on the flying machine, by 
Mr. Lanchestor, which is of value to evwy engUmer. 
Aerial reconnaissance disossees a new nae for the 
plane. -Prot Hugo de Vries of the University cfl Amk 
sterdnm dlscasses the principles and theory of nuta- 
tion.— There h* a paper on producer gas in a manttAto' 
turing estabUshoMut.— IAnkin«rindta and Geyloh by^taUr 
way tells of raUsrSy develotment In the VAt DakA aiiA 
another articleB describes an En^ish •Itahlp of lih* 
provMl detdgti. ■ 


O N Deesniwr-tat fant 
yAM of Ihe fUtsa Ati# 

^tntuNn ’ewteof .“Kirtahh^” 

*0 •■*«»» ^ 'boots 

kbtleen frlneh gms on a diinlnMtoAHb l 
iNriongB toe dlatliictlon of betek 
the draadhoagbt type to go oStmt 4 

the type, toe Britiah 

nought,’! was launched on ITehruhRit Wh iT'" 
the “all-Wg-gua” ship has been a .ItCtle i 
years reachlog Us ”oentury."’ The totk flf A 
far as toe principal Powers are d 
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In this table the number of ships aooodi) 
ninety-four. The balance is made up by two t 
launched tor the Argentine BepubUc in ' 

launched for Spain in 1012 and 1018. respCCtlridy. Iti - 
one tauDcbed tor Chill and one for Turkey Kt 1014^ . 
will be uotloed that Brasil Is cmdlted with three shifts 
in the table The third veesel, the "Bio de Jraneiio” ll. 
however, la the market at the moment of writi«|lv 
there is keen oompetltlou betweet’i Austria and Qreeoe 
for the poeseeslott of the ship, which has the' oBlkina 
main armament of fourteen 12-lnch guaa In saves 
eenter-Uue turrets. 

Oieat Britain naturally takes the lead as a Areud- 
nought power, hut it will be seen that her aupertoifly 
over her nearest comis^luir is only BO per Cent, and. 
further, that she has only launched twenty-six dfsad- 
miughts, while Germany has launched twenty-two. 
These two powers account fur fifty-five ahipB to« 
type, leaving forty-five to be distributed anumg to« re- 
maining eleven natlona which have so tor launched a 
ship of this class. Buri^ la divided prittiCBlly into 
two great camps, the Triple Entente (Britain, Tranee. 
and Rnssla) and the Triple AlUimce (Germany, Italy, 
and Austria). The former have forty-live and toe tatter 
thirty-one dreadnoughts afloat— -a total of seventy-six: 
so that only twenty-four ships remain after deducting 
those that contribute toward making Enrope the armed 
camp that U ia America claims sixteen Ships— ten In 
the North and six In the South — and the Uelanoe is 
made up by the Japanese quintette and toe three ships 
which Spain and Turkey divide between them. There 
is a striking moral for Americans In the toet that while 
the United States Navy is less than half as strobg in 
dreadnoughts as the German, the position in 1908, when 
imth nations launched their first dreadnoughts, was that 
the United States had thirty-four completed armored 
ships not over ten years launched to Germany’s 
twenty-five. 

The idea seems to be gaining ground that there la a 
tendency to reduce the size of battleships, or at any 
rate to put a decided chock upon the rate of increase 
in displacement. Taking the eight principal powerst * 
there were thirteen battleships launched in lOOB— the 
year before the first dreadnought went afloat*-sind 
they averaged in displacement 14,402 tons. In subes- 
queot years the figures, as regards dreadnoughta* have 
been as follows, It Iwlng pointed out that for some of 
the latest ships the displacements are not absolutely 
official: 
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It will be seen that the period of gzeoteW: Jnetteato 
was between 1908 and 1011, which is Just the period 
When competition In this class of ship b^n to takfil* ’’ ' 
fest Itself. Am regards present teoAeAries, thoee who 
foratau the gradual reAuetton of battleship MMpUmr 
msnta boae their arguments mainly wpen the foot 
white toe BhipB laid down under tli^ BtritJah prograsMto 
tor IMS (“Queen BUzalnrth" clam^ wBl be of 
tana, those of toe 1018 programme (”Ihi]ral Bonufofmt' 
class) iriU be wmie 2,oa) tons mnaOiir. They alfowfoik i * 
Ignore toe fact that while toe “Qoeeli «llfobetl»!*'i»ifo fo 
steam 2fi fenotai the later batto vffll Atean no »«« ifofo 
21 or 22: and toe addition of tbteefoKfoiit Itoefo > 

toe twenties have bem entered' 'amikfo.A Vkit >'4« 

aptfii tonnbie The'“Qneen have m » 

fo«e of oU‘ fori, vtolte'tbrir fo hhfo 
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„ , tt ^aU'— than 

r tt, an tbfVa (MW ^tpc on 
I tnar jwt *#nt. W» haavtart shtps yet 
Hw OMoba battlawiilnen “DertBlnger" 
« mab^Mie sCWltoh hattJaeWp “AUnJraate 
of 48;0(» twtt. Ojtotmw thte with the 
k (ij|Ji<»rtlrtn ehipa ho# hulMlog. The tour battle- 
flib mw fthtthn fire«raiinne-rirtaauy repro- 
I ”>Qwm iBHaatMth” deeipn— will 

"^^10 tow mlplaoe. Ih Yapan there are under 
Dl :4o ‘Vva<r and three tfetor battleahipe, 
itf pj|p» tow dtephtceaMfit. Walgned to ^ny twelve 
ib^^^iw aod to atoaio ills knota. The United Sttatea 
' will diaplace 

Ot^toW aptow; while there are even heavier veeaele 
a/totn|il^ to baad-^ Suadait battle-crutnera 
** »*IaiBail," “Ikwwdiito,’’ and “Navarln,” which, 
I'hlW 144nch aad twenty 4.7-liich guns and 
^8 fcnoto. wlU dtoptoee 31,200 tona Battle- 
to inay not deeUne In dieiensloas in the near 
^|P«W 1 hnt, at any rate, there la no concrete evldenoe 
ahy* WOh der^wment. 

-it to told that toapedo attack from aubmarlnea la the 
iaetor wi|dob haa doomed the heavy battleahlp, and that 
toto dtoto of wartolp will be reduced in alse in order to 
mlhlndto the area of the target offered. The same argn- 
meat nditht have been advanced at any stage of naval 
development 1 but the line of advance followed by every 
naval power has, in recent years at all events, been 
thla: that the best defense against guns is to smash 
them before they can harm you, and that thwubest de- 
fense against onderwater attack Is a bull of such tilse 
and strength ,that a torpedo or two can make but little 
Impr e seto a on the atmetnre as a whole. Tonuaae means 
atn»n0tht and although it also means ability to be hit, 
the former increasea at a far greater rate than the 
latter. IM the eomparlaon between the ’^Florida” and 
the "Pennsylvania" speak tor ItaOlt- 
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Id face of such facts as these, can it be doubted which 
to toe better investment^ Battleships Increase In slse 
beeaWe they can give more and stand more knocking 
atWBt tor every additional ton of dlaplacemeut 


Hair Mock It Corti to KiUaHui in Battk 


I N fiB Scleaoo et U» Vie, Qen. Percln of the French 
army states that he read in an American iiewsiwper 
that to kill a man In modern warfare costs In the 
iielKhborh«a>d of Itiooo. "This flaure seomlng to me 
to be eacesstve," be says, "I sought to verify It My 
results show that really the newspaper was below 
rather than alsive the truth. To get at the cost of kill- 
ing oae soldier U is necessary to divide the cost of the 
war to one of the belligerenia by the number of men 
kUleb Oh the other side. 

"In IgTO-n Prance spent about two billions of 
trance in the actual warfare and a hllUon more iti re- 
Molting Its own property Mud to payments for Injuries 
caused to others, which It is perfectly fair to Include 
to the costs. Then there were five billions for war in- 
demnl^ and still two billions an^re tor Interest, loss of 
revenue and seteures by the enemy for maintenance 
during the Ctorman ocoutHttion. The last may or may 
not he a cost In a given warv so that It had better be 
toft 0«t> of the reckoning In the same way the Bnsso- 
Turh[t|lh amr of 1877-78 cost two billion francs to the 
TorkM, and the ltutoo4apBU«ie war, iOOS, cost the 
Buostoni six blNtons. in toe Franco-PcuMlan war 
toeiD toato 28.000 Gormaw W mortally wounded ; 
to tto» SttontoTurkito War. 1«,0OO, and Ih the Kusso- 
3a|NMi{)^ GSriOnX to toe tatter toatanoes, <kf Busatans 
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wilier and Sedan Dpd the French itttle between Sedan 
ahd IkiutmtsiMw The ftgi>t was taken up again to Decem- 
ber, but. less sharply toan at the b^uulug. During 
much of toe tone men did not kill, but the expenses 
tMver ceased. In Uancfaurla, on the contrary, they 
fought nearljr every day. The battles were intig ones, 
fifteen days at MDkden, twelve at Oha-Ho, and eight at 
Uao-Xang. This Increase to duration of the battles 
compensates for the slight lorn to any Individual hour 
of the fight One may see alao why the cost of a inan 
kUled la not higher to 1905 than to 1870. 

"It will be impossible to predict with exactness how 
much It will cret per man lulled to the next war; the 
sum will depend upon the nature of the struggle If 
fighting continues nearly every day, as In Manchuria or 
In the Balkans, the cost will be approximately the 
American estimate. If the battles are as In 1870, at 
rare intervals, the eont will Increase to very appreciable 
ratio. It will not dtmlnlito, that is certain. 

‘That which kills and reduces efllclency in war Is 
not the cannon or the rtflo, but fatigue, cholera, and 
typhoid. In 1870 there were registered In the hospitals 
no loss than 380,000 Oermaus, who, although they sur- 
vived, were Inactive for some time. The Crimean war 
cost the Allies fonr times as many deaths from sick- 
ness as from battle. This ratio was three to one 
among the Rutwians in 1877-78 and only two to one 
among the Japanese, thanks to their excellent hygiene. 
I count more, therefore, <m improved hygienic methods 
and the art of avoiding losses in war than on progress 
of ballistics and of the means of destrnctlon.'' 

Adolf Marten* 

B y the death of Adolf Martens the eiigtooering world 
has lost an imposing figure, and one of unusual 
ability and force of character. Born in Baekendorf 
to the year 18SO. be received bis early education In 
Schwerin and Carlottenbnrg, and later received the 
h<morary decree of D«>ctor of BiiffinccrloB at Dresden, 
During a long career of usefulness. Martens gave his 
special attention to Investigations in relation to the 
various materinln employed by engtoeers. In which di- 
rection he appeare to have lieeu possessed of nnusually 
keen and dlacrlmtoattog imwers. His work was held to 
high esteem by engineers to all iMrts of the world ; and 
It was greatly regretted w'heii, to later years, he was 
obllgod to give up bis work of Investigation to assume 
an administrative office as director of the Royal Mate- 
rial Testing Office, which consumed bis entire time. 

Adolf Martens Is Itest known through his work on 
‘Testing Materials,” which has been translated from 
the original German Into English, French, and Russian ; 
besides which he has Issen a frequent and valued c<»n- 
trlhutor to various technical and scientific publications 
He u’as a lecturer at the Charlotteiiburg Technical 
School and a member of the Berlin Academy of Sci- 
ences, as well as of many other technical societies. 

Besides his notable distinctions In the sdeiitlflc world, 
Martens attained high honors In the sorisl life of bis 
eoantr>’, and at the time of his death held the title of 
Ueheluter Olierregteningspat. He had also re<*elved the 
decorations of the Red Engle IV and the Pmsslnn 
Crowm III, besides other honorary decorations from 
Holland, Norwa.v. Sweden, and I*etimurk He was 
iwesldent of the (lerman Congress for Testing Tech- 
nical Materials and vice-president of the liiternatlonHl 
Oaigress. Though of a strong and even dominating 
Iiersfiiiality, Mprteiis iiossessed a warm-hearted democ- 
racy that endesred him to all who enjoyed his persona) 
acquaintance. 

Towing Artillny by Motor Car 

I T Is said that artillery Is the most potent factor In 
winning tmttles, and In view of this fact a recent 
ox|iertment made In England Is of interest. A horse 
battery weighing thirty-three hundredweight wns at- 
tached behind a motor car, towed seventy-five miles and 
ituide ready for action In leas than five hours, a feat 
that would have required thirteen or fourteen hours If 
rail transptictatioa had been depended upon. Besides 
the towing ability of the automobile, tlie questions of 
braking on steep hills and whether the x\)n mounting 
and wheels as at preseat constructed would stand the 
strain, were involved, and these appear to have been 
satisfactorily answered. As a reault of the experiment 
It is suggested that automobile manufacturers be sub- 
sldlxed by the government to keep always available a 
certain nmDber of suitable (diassee for gun transporta- 
tion, which would undoubtedly have the effect that no 
successful hostile raids would be i>omible. The result 
of tfate experimentt U adopted, means that at short 
notice such an enwmous superiority to artillery could 
be roneentmted st 'Miy given point on the coast oa to 
make it alm(fb^(m|t (^ foa qnesttou for a raiding force 
to move from the Mmltoc of the guns of its es- 
oerting them attll to he present; 

and as the' whole Mjeet of a raw— which is quite a 
different thing foam Invaston to force — la sp^ In 
arriving »t Ito nhjwitive before sufiloieut force can ho 
eoneentmtofi to dMi Wfob the ntfiatw. U Is obvloue that 
the gnuB oMMi hh he worOi the 
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IThe editoiH arr not i rnponniblr foi Mtnii mt ntn made 
in the tiorreupfjitdenee column Aiioni/mouM communi- 
cationt cannot he oonsideicd, but th< namtu of corre- 
upondente wilt be withheld when no denned | 

How to Secure the Promotion of the Moat 
EflScient Naval Officers 

To the Editor of the SciBNTtric Amkrican 

Permit mo to set down very brlefty an uKi-rnailvc 
plan for the promotion of ofllcerH. a iilaii which 1 think 
Is siiiicrlor to that recently advocated by you. 

(VrfHlidy the hlgbesf ranks should bo held hy selected 
officers Accurate selts-lloii can be made only by officers 
tbemNoIves from among tliemselvcs As n rule, admit- 
ting exceptloiis, officers know thoroughly only their 
neighbors on the list, those about two years on each 
side, some younger and some older Age, hrelth and 
physical vigor, character, inielleciiuilltv, temperament, 
aiul, above all, eliaraeler, must !»> the determining 
qualifications. It Is so desirable as to be deemed esseu- 
rial that. In the Mag ranks, officers should haic at least 
a minimum of five, six, or seven jeiirs to serve before 
arriving at retiring age; and that can never be if we 
adhere to strict .seniority promotion (I confine atten- 
tion Just now to flag rank only, simply for brevity in 
explaining the plan that I shall propose to you.) 

Suppose that nest year there are to be five jiromo 
tloiiH to flag grade. Very well , let those five be chos»>n 
by the senior twenty captains from among tliemstdves, 
and let the remaining fifteen, as a result of their own 
action, puss to the retired list, with the rank, but not 
the pay, of rear admirals. I say “with the raiiK" be 
cause T think that Just re<s)griltloi) should la- made of 
the \afuu of the service perfonnetl by them In doing 
what they alone could have done so well, namely, eboos 
Ing the l)eat for advancement And "but not the poy," 
because any pecuniary reward w'ould somehow tarnish 
their action. 

Now Just consider some of the effects of the plan as 
thus proposed. The very best selections will be made. 
The officers advanced would get their higher rank with 
a great addition of htmor and a drep feeling of grate- 
ful pride and solemn resisuislblllty. The officers re- 
tired by their own act would, so It seems to me, leave 
the active service with no feeling of liumllhitiou or 
heart-burulng, glad to have l>eeu able to lift joung and 
comtieteut men to high place "In honor preferring one 
another" Is no light or idle phrase. 

I know that the present plucking system has a very 
depressing effect far down the line, tending to diminish 
tiie attraction of the service, while death Itself would 
l)e preferable to tbe offleer plucked. 

.•(o admirably do they Illustrate the principle of selec- 
tion HH described almve that I venture to (|Uote some of 
the regulations concerning the bestowal of the Victoria 

“ . . . it is ordalmsl that, in the event of a gal- 
lant and daring act having lieen tierformed by a sipvid- 
ron, ship’s comfuiny, a detached body of seamen and 
marines not under fifty In number, or by a brigade, 
regiment, trooi>. or company. In which the admiral, g.-n- 
erul, or other olllcer commanding such forces may deem 
that all are equally brave and distinguished, and that 
no special selection can Ik- made by them: then. In such 
case the ailmirul, general, or other ofllcer commanding, 
may direct that for any such body of seamen or ma- 
rines, or for every troop or company of soldiers, one 
officer shall be selected by the ofllccrs engaged for the 
decoration, and in like manner one jK-tty officer or non 
commissioned officer shall be selected hy the in-tty offl- 
(-ers and non-commissioned officers engaged; and two 
seamen or private soldiers or marines shall In- st-lected 
by the seamen, or private soldiers, or marines engaged 
respectively, for the decoration ; and the names of those 
selected shall be transmlttwl by the senior offleer In 
command of the naval force, brigade, regiment, trooii. 
<ir company to the admiral or general offleer conimund- 
tng, who shall in due manner confer the decoration as 
If the acts were done under his own eye." 

Washington, D. C. Efpicieucy 

The Pertnixinc Qualities of Tropical Rainfall are 

probably not realtced by most sttidents of agrb-ulturc 
Nitric acid la forrae<l In the atmospben- by lightning 
discharges and is most abundant In regions where 
thunderstorms are of frmpient oecurrence In the ,ln- 
noies de O^iHfl'Ophic M. (iiitllaume Capus diNcus.scB the 
results of chemical analyses of ralii-wnler made In 
French Indo-Uhlna, and bases thcrwai an estimate of 
the total value of the fertlllxlng substam-es l»rought to 
the soil hy rain over a great rb-e-growliig region In 
the thirteen provinces constituting the Tonkin delta he 
eatimates that the amount of atraospherle nitrogen thus 
annually obtained Ls equivalent to IKl ,:«*() tons of 
nitrate of soda, and 1.77,610 tons of sulphate of om- 
m<mia, worth 110,822,000. 
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The Heavens in Septeititer 

New Inibrmation About the BrUliimt and Massive Stm of Scorpio 


B KITORE the brllUaot Buniiner couBtellatloUM dl«ap- 
l►en^ on the southwestern horiison, we may look 
v.ith especial interest uimii ScorpUi, in the light of an 
admirable liivestlgntlon by Prof. Kupteyu, which has 
just upiieared. This distingulahed ustroiiouier has been 
engaged fur u long time in a tburongh study of the 
motions of the stars, and has of late been derotlng 
special attention to that remarkable clasa which show 
ill their spectra the dark lines of helium. These atara 
me the whitest of all in the heavens, and probably the 
bottest : they are of enormoua real hrlfjditneaa, and are 
remarkable, too, liecause they are moving much more 
slowlv In simce than are most of the other stars, ao 
that the greater jiart of their apparent motion in the 
skies arises from the Hun's own motion (last them 
tbrougli HiMce 

It has been known fur some time that a numlwr of 
these stars, esi^eciaHy those in Scorphi and the neigh- 
liorlug constellation Centanrus, were HPtMrently moving 
in almost parallel directions, and probably formed a 
grouri. In motion together through space. A diagram 
showing this motlou was printed In these columns some 
lime ago, and Is here reproduced. 

ProC. Kiipteyn, who was one of the Hrst, if not the 
hrat, of nil to recognise this fact, has made an exhaus- 
tive study of the motions of the “helium stars’’ in this 
and other regions of the sky, and has obtained conclu- 
sive evidence tlial almost the whole of the stars of this 
tV|K< lu a huge region of the aky, 00 degrees wide and 
1 10 degree's long, extending for .10 degrees tin each side 
of the Milky Way from Argo (last the Southern tlross 
iiiid t'entaurus to Sconiio and Oiililuchus, are moving 
together, relatively to the Sun, at least. If allowance Is 
made for the Sun’s motion, they must be almost at rest 
relative to the general overage of the stars, but as seen 
from our own moving system, tlie.\ all apfiear to be 
drifting toward the same isiliit In the heavens, which 
lies about li degrees northwest of the bright star Vega 
The aiiparent rate of motion Is usually very low, aver- 
aging not more than 4 seconds per century, or 1 degree 
ill H0,(KK) years : but the nc«*urate compu- 
tations contained lu Prof Boss’s great 
catalogue determine even these small mo- 
tions with very coiiMlderable precision. 

Kistctroscopic measures of radial veloc- 
ity. which have lieen made for many of 
these stars, show that the actual rate of 
their motion is falcly rapid — 18 kilo- 
meters, or 11 Ml miles, (st secoud. When 
this has been determined, the aetiinl dis- 
tance of each individual star which be- 
longs to the gronii can lie computed b.\ 
slinide formula'. In this way Prof Knp- 
te.ui has sucofs*ded lu determining the 
ai'tnal (Uslaiice^ of 2.10 of these slurs 


iiiiO the fad that the shirs, though imiv- 
liig very nearly in itarallcl lines and at 
the same rate, are not exactly doing so, 
the deduced ilistances may be, on the 
average, us much as *25 (ler cent In error; 
but this Is very satisfactory, for there are 
not MTy many, even of the nearer stars, 
wliose distances arc known more jireclsely 
than this, iiiid the stars here (xinsldered 
lire so fur off that there Is no other way 
of tlndlng their dlstimces, even roughly 
Only one of the lot Is within 100 light- 
years of the Sun The majority lie bO' 
tween 180 and 41X1 light-years; but some 
are (iroliably us uiueli us 1,000 light-years 


All the brighter slurs 
northern part of .Si'orpn 
great group, the exceptloi 
a star of large jiioikm-i 
presumably vi rj nnieh nc 
others. The eonsptciious 
though quite unlike the ot 
them HO closely in the iim 
tlon that tliere can be no ( 
The distances and rei 


By He^iy Norris RasseB, Ph.0. 

emonwMW lumtiuirttr. The fklutei^ of them, mfaioil am 
not very eonaplcuoua to the umiitM eye, send out two 
or thrm hundred times aa much tight aa the Sun, While 
Autareg to the brighteet object that to ao tar definitely 
known, tbougli Prof. Kapteya finds that fi Oentauri to 
almost equal to ft (aome 3,000 times as bright u the 
HUn)- It is not improbable that some of the stent 
whose dtoteoees cannot yet be estimated, like Regel and 
Oanopua, are even brighter, 
it is a very natural thing to auk, Why toiouM these 
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Proper motioni of otan In Sewpina and Bu- 
gitteriuB in one hundred thouMad yeora. 

stars be so exceedingly bright? HeveraPeanses prob- 
ithly combine to bring this about. In the first place, 
those stars are nnnsnaliy massive. Several of them are 
spoctroscnplc binaries, and their masaes can be deter- 
mined, though observations have so far been comitleted 
only upon two. The combined mass of the pair of stars 
which form p Hcorpll to many times greater than 
that of the Hun. while in the case of n KcorpU it is also 
very much larger. But this alone will tug a'^im-t 
for their brightness. A pair of stars, each of ten timea 
the Hun's mass, but similar to ttie Hun in density and 
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though quite unlike the others In spectrniii, agrees with 
them so closely In the iimnunt and direction of Its mo- 
tion that tliere can be no doubt It belongs to the groui». 

The distances and real brlglitiiess of the fifteen 
brightest stars of the group in Ibis region arc given in 
the table herewith, arrangeil In order of their ap- 
liapDUt brightness. All these stars are marked on the 
accompanying map of the heavens except- u^ Scorjill, 
yvhlch to the uppermost of a pair of fulut stars Just 
below p. n Scorpll is a fine naked-eye doiible— not 
easily aeen in our latitudes, beoaawe It Is so near the 
horlaon, and both its components belong to the group. 

The most remarkable thing about tlMee stars to their 


NIGBT SKY: A06UBT AND SEPl^HBS 

giving out the uame amount of light per square nH* AU 
the Hun does, tfould together emit only nine ttottea ^ 
Hun’s light, which to far too mnall an imount 'tttH' 
Judging from the analogy of other stars of tdmilar Uteb- 
trum, we may expect auoh petmoaneed helium utaW gu 
those which we «re oonaldertng (except Antaree) to he 
(it I«m then one tenth the Bun’s density, perhopa an 
little as one fiftieth.. A pair of otert of density between 
these limtte, and each of tea ttoHW the Bun’s tedWk 
would have a combined imrface area somewhere jbe' 
tween 40 apd 126 ttmen that of the Bnn. TO aen^ out 
as much llidit as the brighter sters in Booepto do^.ftiAy 
would have, ev«B eo, to emit mere than ten dihea , 
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as much light per square mlto as the Bub does. Dm 'y' 
this to quite reasonable to believe; lu fact, the bo#. ^ 
available estimates of their temiwrature lend to the In* 
lief that their surface brightness must be abaai twenty 
times the Bun'a. 

It seems therefore very probable that the g|ial|g u 
luminosity of these stars arises from the coopera tttig 
Influences of great mass, low density, and talgb temr . 
perature. If, among the iiiimerona epeotroecoplo blnli- 
Ties of this group, some arc found to be eclipsing petlrs, 
aa Is very probable, the exact centrlbuttone artotng 
from each of these three factors can be determined, and 
we will know more shout these sters than any othera. 

llie above remarks do not apply to Anteres, which 
la a fiery red star, and, by all the signs, must, be much 
colder than the Hun, and give out toss Ugbt per aqiinra 
mile. All the evidence indicates that it would be a 
high estimate to assume that the surface-bHghtness of 
such a star was one tenth that of the Hun. If this to 
the case, Anteres must have oome 84,000 timea the 
Sun’s superficial area, which would make it mom than 
180 timea as big as the Bnu, or 160 mllUoa miles In 
diameter, and nearly as big as the yxdioie 
orbit of the Earth. This to a remarkable 
conciuHlon, but appears to be clearly indl- 
dated by the facts. There Is good reason 
to suppose that the mass of Anteres la 
not correspondingly great; in fact, not 
much. If at aU, greater than that of the 
other Stars lu Bcyirpio ; ao that the denalty 
of this great red star to In all probability 
excessively low. 

The Heavens. 

ilur mat) has been ohoneu to show tbs 
early evening skies, in order to exhibit ihe 
whole of Seori)lo, which to Just sinking In 
the southwest. Bast of It to Hugltterlus. 
and then Caprlcomus, now brightened by 
the ])reiH>i)ce of Joi>ttpr. Then comes 
I Aquarius, u very dull conatoltatton, Und 
1 below this the Hourhern Hah, with Ite one 
bright star, Komalhaut. The great square 
of i’egasuH to well up In the east, and 
Andromeda and Peraous are in the north- 
east. Ciaasloi)eia and Cepheus are above 
the latter ; then cornea Cygnua, right over- 
head, and l.yru and Aqulla to the wsgt 
and south. t>iJhlncb«s and Berpens are 
In the southwest, and Hercules. Corona, 
and Bootes in the west. The Groat Bear 
is low on the hoHson, Just west of north, 
and the Uttle Bear and the Dcagbn ara 
above It 

The Ptaneto, 

fr Bsp?!!.**' Sgptember, but to poorly ptoaed |nr olbMp. ; \ 

vatton, belBg aouth of the Butt nhd di a 
ratoer amalt elongation, and lewn ttely hfi 
seen Just aftnfr minettt at the tgf Gto 
month. Venus to evwittig gthr, ahlt .to gt - 
her greitogt elongation, 46 degroeg Jif-MtoiMgs tewt gf vi 
the Bun, Ott title 18th; but stw, (wo. to fttr gttotihittiid Aa; i 
to toea^ooRBpIcUaos than uwal, gtttitttg Mfeeh f ' 
and 8 P. If. • ' ' ' ; ' ,‘-,.1 -r 

Maw 'te^wetttof- Stef. ton. ton to.'flirtito^ vmmm:'''!] 
Vomuk giM' mu earltort-ahone'.? -Id J*. . ||(.«,,4h 
ffle^^.teottth, so timt 

well piMad to toe evening aky. to> to toh'it fii '- »■ 'i 

owtepieiium nitoi'meht. ■''' 
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at t* ^rub acM U» AUfttlw Cal a «t)Ot 
al!4«ai!UI« ft ta an aHphalt 

of UpeblatoVlc aufmaU hav« 
I ,|ty th« n;um» tbe aketeton of a 
to be 3001,000 yearn old. The asphalt pit 
^ OWat it OeeUK fUled with viscid nil nr 

S r Jbdmahi tliat. veatnwd lOton It sank and t)er- 
flte Iplaee is, foil of hones, skeletons of camels, 
NlWfa, wdteM, hiaona It Is heUeved that most 
m.mm mmin helomied lu the Ptelstoceno period, 
PNeedlas the teodem, and that they lived 
yeare ago. 

^ staud- 

amotnt the bones. Bow It baiipened to 
es^ tilU^ ptaoe and attain that posture la a matter 
, 0^^ The bark Is rough and stringy, but 

t|U#/l)e mweda when the asphalt la dissolved out with 
,,gilid^Wlel'^.T>e wood la dulte dark. The color docs not 
. ipilt tpl ^400 to the asphalt, beoatwc when a gramme 
' efeip^eiltreeaked In a few enbte centimeters of gasoline 
dr so, little color b* Imparted to the llquhl. 
Netl^Mir dtws the wood respond to tests for tannin. 
A)1il^tM0i brittle and hard to cut In thin croHs-sectloiis, 
tlie,4WeiM does not differ materially lu hardness from 
eiNy »«fCt woods. 

TM ttm was of very alow growth- Bach annual 


MUf H abont three tenths of a millimeter broad, and 
Hdfli 'dre from eleven to fifteen rows of wcmsI cells to 
The resin ducts may be plainly seen with 
gMAnklM of resin In them. The state of the wood's 
IMeearration Is wonderful. The deltcat^ oells, even 
doard to tbeir bordered pits and tori, are all In place 
and Itubroken, though apparently slightly compressed. 
Under the mlerosi'oiie the wtssl looks as fresh as a 
sample newly cut from a living tree, except that the 
grains of starch or other substaucs lu tbe medullary 
rays are slightly shriveled, and threads of fungus are 
visible. The wood appears to be one of tbe juuitters. 

The tree was evidently dead before It went into the 
asplMlt Tbe presence of the fungus Is the proof of 
this. There are many fine threads, or mycella, not 
mote than twelve ten-thousaudths of a millimeter In 
diameter, ramifying through the wood, ieugtltwlse with 
the wood cells aud also penetrating their lateral walls. 
Home of these threads are a centimeter long. Tlte post- 
tton of tbe fungus Indicates that Its activities were 
suddenly ended. That doubtless occurred when air was 
excluded by tbe log’s imraershm In the plastic asphalt. 
Bverythlng remains as It was at the last minute. Many 
of the mycelium tips appear fust in the act of piercing 
a cell wall. Here and there are branches Just budding 
from a main thread. It reminds one of the fate of 
PomiwU — the suddenness with which life was blotted 
ont HubsHtote a colony of fungus In a log of woo«i 
for a city full of men ; a pool of oil for hot ashes ; and 
the slmtlttode Is complete. 

Oil Is evidently an excellent preservative, lluring 
two thousand centuries that tree lay burltsl In asphalt . 
and It eomes out as well preserved as it was the <la.v 
It want In. The wood’s examination was made with a 
pttwer of #00*dlamoter8 on an ordlusry microscope. 'The 
Wood aetdlons were cut from points within two centi- 
meters of the bark. 


A Ooiible>p{ston lnt«rml4»mbiuitioti Etifine 

T BB idea of tbe double-piston engine Is not new. It 
dates back to BtSlmer, who in 1S!M Inventefl a 
Steam engine with two pistons that omwatetl toward 
and from each other In a single oyilnder. The prlncltml 
dnurbaok to this coustruetton was found to lie In the 
stuffing boxes. However, this drawback does not appl.v 
to the slnide-actlng Internal-eombustton engine, aud se 
find In the aceoiupanytng lllnstratlon an engine of this 
type telth two cylinders, each fitted with double pistons, 
The advantages claimed for this novel engine are that 
it obviates certain dtffk<ultle« of beat radiation cinum<]n 
to the ordinary internal uombustlon engine, that the 
W^elRht tier horlb-power la decreased, and that It docs 
awgy with uaeleaa forote and-niiKattve work. 

fl^ the purposea iff Id^lflcatton we have lettensl 
Uteftetotw, In tbe nebrer ^Indtw A. and B, reapectlvely, 
anff .the pistona in the farther oyiliider C and D. The 
pfPt* A 1« fitted With a oroashead ffum which a imir 
oi^ VO^ ntu down ebliaua^ to a pair of crossbends 
by the plgtoa >1. In like maiilter platous B and 
U'.aiitb<)teiiiieetad by a iMlr «f abUque roda The engine 
ht df two-t^cle tjfvie. Ib the position llluatrated the 
.niixtare 1^ entering the tartber cylinder 
t^t has 'Juat been uucuveiwl 
; C'Jawi"'to ^^aptacing thaiiriKtacts of com- 

teUffeh imnr teit of the exhated' iwit that has 
by ljlte pteten H. ' 111 the meauttme the 
.ffAteWtM dybnder^ tem 'hmte congiressed, 
Mlib)^ltariltitenetiw,|^^ 8 apart. 

While 

h« through,' 


iMi^camerican 



UadtiMbnal oeetim of U Brae wood, allowing 
oalla, pita, fungaa, medullary raya, reala doct, etc. 
Made with 800 diameters. 



Longitudinal oection, showing four cell walla, a 
medullary ray, fungus threads, and pita. 


move aiMirt, tbe pistons O and i» are pulled together by 
the rod «!oiinectk»ns, <-ompresslng the charge between 
them. 

The chief mechanical drawback to this construction 
lies to tbe obliquity of the cuiiiiectlng rods which pnv 
dtiote a horlxontel thrust on the enwshend slides. Tlow - 
ever, the thrust of tbe two sets of rods Is equal and 
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opposite, preserving a balance that prevents vibration. 
One of die principal mechanical advantages of the con- 
struction lies in the fa<-t that the woik of conipressing 
the charge Is not is^rfonneii through the cnink and cou- 
uectlug nsl, but dlns'tly through th(> ohlhiuc rtsls. and 
only useful work Is trunsuilttist lo the cinukshiift 'rhe 
center of gravity of pistons A niul I) imvels vertically 
In the plane Q P, while the centci of frailty of the 
other pair travels In Identically the saui(‘ plane, hut in 
the oprstslte direction, so that the two motions are isjr- 
fectly halanced. 

The advantages of this engine from the i>olnt of 
view of heat arc quite obvious. 'The cylinders consist 
of two water-jacketed tuta*s ojteii at each end. As there 
are no cylinder heads, each tube Is free to i-ypund 
symmetrically, and as there are no corners or jxs-kets. 
the mean tcmis'rature of the Inner surface of the cjlln- 
ders Is very low 

lu a new construction 4)f this engine, wherein eight 
twiestroke pistons an- combined with four crunks, the 
weight for a given isiwer Is from om? half to one third 
of that re<iulr»sl in other coiisii uetlons A 500 horse- 
power engine of this l,\pe was ns'cntly put to a test. 
It weighed without flywhisd iiiidei 20 Ions, and gave 
some 550 horse-power coiitlnuoosh An ordiimry gas 
engine of etpial imwer wmild weigh twice us much. 
This result was obtelued wdth four ( > llnih>rs, 12 Inches 
in diameter, at u mtxlerute plst^m stss-d of 7li0 feet 
per minute, aud a low' mean effe«-tlve prcssuri' of under 
70 pounds Iter square Inch. Despite the makeshift 
character of the auxiliaries for supplying the engine 
with air anti gas. It showwl on tiverall edlcleiicy during 
a .'gt-hour test of just under .10 ihm- eent, whih- the Indl- 
catetl efficiency w'as 17 0 ist isuil The mt'chanical 
elticicucy of the engine Itself was alaait 9(t jjer cent, 

Weldins Malleable Castinjps 

W HILFl the prtK-esH of aulogeinms welding Is being 
usimI so siiecessfnih In all the metal liades, many 
uiisticcessful attempts have hi-en made to weld mal- 
leiihle cast Iron, and to those who ha\e exiierlcncetl 
disappointment, an explanation thiil recentl.t apiteared 
In the him Affc of whv their efiorls fullisl, with an out- 
line of a mclhod by whieh these casllngs can 1a> 
mendetl, should la* of iHuicfit 
Malleable ('astliigs are orlglnnllj lu the condition of 
hard, brittle, while cast Iron that Is sulisisiuently 
made iniillcable hv heat treaimenl, whieh effects a 
chemical change In the structure by di>eiirlK)nlxutlon. 
This ducnrlH.ini£ntlon Is nearly complete at the surface, 
hut In a lessening degrtH' toward the eeiiter, gUlng the 
imlslde istrtlon the texliirt' of mild sleel while the Inner 
tsirllou may retain the (lualities of cast Iron. It is use- 
less, therefore, to follow the welding method prescrllted 
for either material. 

To memi siuH-essfully a malleable casting the weld- 
ing material should fuse at a lower teinjteratnre than 
the eusllng, and Its adherence, hondlng iiiiaUtles, phy- 
sical stienglh, and ductility should closely resemhie the 
original casllng 

In itreiiarlng the work, the frneture is chlp(>eil away 
In the form of a V gtoo\e, anti the istri surrounding 
the frucliire Is then heuti*d with an oxy -acetylene torch 
to a hrlght rtsl, and sprinkled with a hronxe fiuv, fo' 
lowtsl by a few drops of Tohln l.ronxe uieltt'd from the 
welding nsl If the hronxe remains In a little glohiile 
the work Is ind hot enough, hut If It siu'eads and ad- 
heres lo the surface. Ihe leni|H<raUire Is right, and the 
grtH>ve should he qulekly UMimI, anil at as low a tein- 
Iterature as iwsslhlc. 'Tlie behavior of the hronse af- 
fords a guide In regulating the temisTnture ITils 
process eaiiuot he culled autogenous welillng, hut a 
malleable easting mended in this way Is praeticHlly 
as gtsKl as one pleee It has alsmt the same tensile 
strength and duclllitv ns the original, and the process 
has the advantage of Isdng very ipileklv lanformed. 

Household Industries in the Philippines 

T he scheme of Inereaslng the earning capacity of 
the Filipinos of the lower oln.sses by training the 
women lu various household Indus! rli>s has made ex- 
cellent progress At one lime It apis'iiretl doubtful 
whether the average standard of Intelligence among 
these women was high enough to enable them to take up 
lace making, fine embroidery, and the like, with success. 
However, this question has lieen fully tested In Ihe 
women’s deiiarlment at lUllhld rrison, where Industrial 
instruction was recently Imingunited by Miss MetJec 
'rhe temule convicts were giuierally of low Intelligence 
and untrained lu the use of a msslle, yet wKldii four 
months a ntimlier of them qualified as etiieient work- 
era, aud not one failed to develoj* the etlleieney iiei'es- 
sury to produce a marketable prodiiet represi'otliig at 
least a fair dally wage. Now a selnad of household In- 
dustries has Ikmui established at Manila, proiidlng for 
the Instruction of about 300 women a year 'J'he pupils 
are under obligation to return to their homes scat- 
tered over the Islands, at (he end of the course of In- 
atructloii, and (o Instruct (he women of their com- 
munitlea to the same iudualrtes. 
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The Motor-driven Commercial Vehicle 

Thtu d^tpariment U devoted to the intere»t» of pnneut and protpective otenert of motor truelu and deUverp u:apon«. Tka SdUor « 
any guesttonit relattnff to mechanical featarei, operatton end manapement of oommenM motor vdticlee. 


i/M 


Driving AH Four Wheeb 

By Rom Bobcoek. M.E. 

T he offlclenry of « cijniinorclHl motor 
veblclo clepeudM to bu aiiproolttblf ex- 
tant upon tile trnellve effort It cBii de- 
valoi>, and thin in particularly the eaae 
with the heavy vehictoH ii<iw bo Kcnerallj 
In use. For yenra the tjplcul pleaaufp 
vehicle Iuin l>een driven from the roar 
w'heeiN, the front wheela ]M>rfonnlni{ only 
the function of uteerliiK th<> <‘Hr except 
In HO fur aa they Bupi«irt part of the 
welBlit. 

ThU method of conatructlun may Ite 
looked utxni an a uatural one ; It followa 
the Unc of leUHt realataiice and hoIvch the 
problem of propulaion and ateerlna with 
tlte leaat «)mplleatlon and without enjri- 
neerlnit dlttleulty not eaally overcome And 
Inaamueh as the development of eommer- 
tdal motor vehlelen came after the de\el- 
opment of vehlelea Intended laritclv for 
the pleaaure of thow' who own them, It 
may be lotiked upon iih natural that their 
eonatructlon followa K-Uwely the <-onBtrue- 
tloii of their predm'HHora. Niue tenlha of 


1 Tire economy. 

2 More equal dlatrlbutlon of wear on me- 

chnnhral parta. 

:t. InereaHwl traction. 

4. More (Hluahle power dlatrltmthiu. 

AKulnst theae odvantaKCM muat be bal- 
ancMl : 

1. EUKlneerlUK dllMeultlea to be <ivereome. 
2 InereuHtMl complexity of mneblnery 
'I I'oHHible InereuHe in malntenniiee caat 
(MW No 2) 

4. I’oHHlhle Incivast' In care need<Hl dtirlntt 
life (nee No. 2). 

TakliiK up the udvuntageH one at a time 
wt> tlial uiM>n purely au])erllelul examina- 
tion that tlr*' (H'onomy <-onies naturally by 
reuHou of the fact that the hwd and the 
drlvIiiK wear are taken In projier propor- 
tion by all four wheelK 
The wear urion mechanical parta la 
eipiallzed to a )?rea(er extent when all four 
wheela do their abare of the drlvliiK and 
kHid carry liiK than la the eaae where but 
two of the wheela larth drive and Hup]x>rt 
the bulk of the l«)ad. j 

The (lueatlon of liu reawMl traction I 
Ncuri-ely re<pilre.H any enlarinal dla<'UKalon. | 


permitting a certain amount of flexibility 
tietween tlte relative aiieeda, not only of 
each of a pair of wheela, but bertween each 
iwtr of wheela complete. Nor la the ordi- 
nary type of differential mechanlam en- 
tirely aatlafactory. 

Added to thla we have the dlltlculty of 
providing Home means of both driving 
and atwrlng one of the jialra of driven 
wheela. 'ITila reijulrea Home aort of a uni- 
veranl Joint or almllar meclmniam, whkdi, 
of courae, meana lucrenaed friction and 
added wear aud imwer conaumptlon. The 
Holutlou of the iiroblem, of coarse, renders 
almitle, or comparatively ao, the ateerlng 
of all fimr wheels as well ua the driving 
of them, nud thla has a decided advantage 
where the vehicle la to he used In con- 
aiderably ootigested traflle nr in close quar- 
tera. 

The other diaadvaiitagea may Ite grouped 
for they all hinge uism the Increaaed com- 
plexity of the mechanical construetltm of 
the vehicle There can be no doubt hut 
that there are more wearing imrta In a 
foiir-w’he*‘l <lrlve than In a two-wheel 
dri»e vehicle. 


power is tranamlttad from tint 
through n gMT act B to "ttwr aglM bo0 
front and rtwr, incorponitlni Mttb ihk 
own differential 0. Ttience, tho flrlf* lb 
taken by shaft It throuffb onlverMl jMHIli 
redwlijg pinions at tte wbenl 
In Fig. 4 Is tlluatrated the roettioaiitlf 
drive employe*! In the heavy Reniuilt 
hl(‘le«. Here, power Is transmitted fn^ 
th«> motor A through a gear set B, alj| 
thence by abaft C to “live” axlea b 
of which la IneonMJrated a dlflWenilal. iB 
E there are universal Joiiita at tlp« 
of the pivot plus of each of the Whdoto. . 

In Fig. r>, which shows the flohiwidnr 
arrangement, the uibtltod la quite dtltetH 
eiit. In this case tlm motor A is set wall 
to one aide of the ebasaia and the ffme set 
B is located transversely. From the ga«f 
power Is transmitted through bevat 
pinions to the longitudinal shafts d, and 
tbems* through "live” axles, each with B* 
differentials, U) tlu' wlieel shafts; avMWf 
cma universal Joints are used to permit the 
necessary flexibility, 

The arrangt'ineiii which is shown in 
Fig. 0, and which represents a typical 





Mechanical arrangement of typical American and foreign four-wheel drive trucks. 


all Ihe commercial motor vehicles pro- 
duced arc proiwlksl through tin- rear 
wheels and steered (tiily through Ihe front 
wht'elB. 

But with the kiailliig of sui'h vehick'H 
to the extern that Is mtw cotnnioii, other 
dllHcultlea Ihtiii thoNc of merely prois'llliig 
and steering the velikle l•lllIle to light. 
For lliMtanee, it was dkeovered that for 
real eltleleiiey it la eHscnlliil propel l,v to 
proiHirtlon the amount of weight cnrrleil 
by the four wheels. Where hut two wheels 
are used to proisd Ihe vehicle thla ncccs- 
altittea that the greater part of Ihe loud ht 
centered over them In order to obtain the 
iu*ceaaary traction. 

Again, when the greater jairt of the ksul 
la centered over one pair of whei'ls. wlilch 
la usually ttu' rear pair, that latrl of the 
mecbunlsni. unless eonatrueted of propor- 
tionately stronger iiarts, la called iiiam to 
sustain excessive strains. 

The advantages of the four-wh<*el drlv.* 
vehicle over the vehicle In which onlv 
two wheels are driven are given as 
follows ; 


In thla reaiwt, the heavy towing im-omo- j 
five forma a homely analogy. Here all 
the avullahle weight Is plaeeil over the 
I driving wheels, and the uuiiilter of these 
wheela Is made as great as {Hiasihle, The 
same holds gisxl of the four-wheel drive 
truck, exeeiit that in this ease the Idea 
Is curried still further; for In It all of the 
welglit la emitered over all the wheela 
iiiid all the wheela drive. 

The (llstrihiitloii of the jsiwer of tin* e»i- 
gliie to all four wheela liiatead of merely 
to two of them apiiears to lie quite logical, 
for wl«>reua the driving wheels at an 
ordinary vehicle often are severely over- 
kiMHl by carrying both the dead load and 
the driving load, the front wheels, which 
carry hut a fraction of the load, must 
under moat ordinary conditions be under- 
taxed, If such a word may be used. 

ITVider the head of dlaadvantages, the 
englneertiig dlthcultlte which must tie 
overcome, loom fairly large ; here we have 
the problem of driving four wheels in- 
[ stead of two. and this may or inay not 
1 neeeasitnte the aildltlon of some means of 


Tlie aecsimpanying diagrams show how 
all of the most prominent American and 
foreign motor vehicle builders Imve gone 
alMiut solving the problem of driving all 
four wheels. 

Figs. 1 to 6, Inclusive, show five of the 
methods of c-onatruetlon usetl by the re- 
cent contestants in the French military 
trials, and beiHxi may be reganled as thor- 
oughly representative Of foreign prac- 
tice. 

In Pig. 1, which ahows the Chatlllou- 
Fanhunl, isiwer la transmitted from the 
motor A througli a gear set B and a sin- 
gle central differential 0 to the lateral 
shafts JJ through bevel gears and thence 
to auxiliary shafts E throuidi bevel gears 
to vertical shafts F, and Anally to the 
wheels through more bevel gears. 

Pig. 2 shows another typo of ChatUlon- 
Panhard drive In which the arrangement 
is somewhat olmtlar except that final drive 
from the radiating shafts U Is by w<mm 
gears to the wheels. 

Fig. 3 shows the metbdii used In the 
Rinm-Trfiti] vehicles. In this case the 


Ameriean design, la quite different. Here, 
there are two longitudinal shafts ft' and 
ft", which drive through differentials E 
and wheel shafts bi universal Joints. From 
the motor .1 the power Is transmitted 
through a gear set B, and thence by means 
of n "allent” chain to the longitudinal 
ahafta ft' ft". 

In Fig 7, the armugemeut Is somewhat 
alrallur except that the chain Is elimin- 
ated. Power la transmitted frrsn the bki" 
tor A through u gear set B lneor]ioratlng 
tt differential It, atul tbeuee to "live" axles 
IneoriKiratliig other differentials; there 
are three altogether. Ihe “live" shafts 
are designated .F ami the wheel plnlims «. 
These arc universal Joints. 

Fig. 8 shows another typical* American , 
design that ^doea not differ materially 
from the others. In this case the matqf 4. 
is located well forwiuW on the clutiMb 
and driven through a. gear wt B to dlfbr* ' 
eptlals D on both fnMit and rter bbMd, 


a whfMs la 
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__U'lrrMularltlm'‘'‘SMrd‘ teoutd oome to abuiie 
set. wld^y ft long, and mn ftnm K to 1 « nf 

M ‘V"b» s^ai7«rb.?Vo'sffK*s.x 

What waa required, only tbe expeoae la too prahlbf- 

Itva to make lie uaa prartioal. 



enter Into the i 
le of oooiprraned 
Infulrv No. f*90. A ayndloate of fenUemen de- 
awe to net In tooch with an Inventor or mapulbo- 
ymvr i/anmr amaU patontnd article with a view of 
pinoliig tee aame on the market Large capital and 
aSl^nt^m toin%lie*pea^tl« **^^ ^j **“‘** 
Jnmirp No «l»I Wanted ter name and addraaa 
JtaMte^i^lante ^t^uU^tlon of by-pnidiiota 
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FOR THOSE WHO CANNOT AFFORD 

A POUR-YEAR ENGflNEBRlNG COURSE 


ApptM OtMHMrr 
Ap^ ItehfW ChomUtry 
Ckte-YeM SbchfaM CoitelragiiM 

TaaaiM *■•**■§ 
AmM* IniRltulte, 0gpt.8) BnoUyii. N.Y. 


Jan«to|t|> Wtetek yeu wUli earmlMel ate Oiadwlraf lauratr 
Wai. tewHI aw|l yattDweui aevtlqr teat keek, aaiitlaa 

PWLAY MAWAOWW TRtL 
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SCramFICAM^CAN 

RBCmfTLY PATBNTBD iNTlNTIfHifa | ^ Stove Mfg. Co., name plhce. Tbe mala 


1S8 


Mittmni are open tv all patentees 
Tbo aotieM are taierted by apeeta) arrange- 
nwnt with tbe Inveatora. T«rmt on appUea- 
ttoa to tbe AdvertUlng OepArtmeat of tbe 
Botamripic AiiaaicAa. 


OOUBINBD 8CHPBNDBB TAB AND BELT 
LOOP POa TB0UBBR8~A. LtldHTOW, Brie, 
Pa. The purpoae here le to provide a flexible 
tab, tbe lower purtloD of which la aecured to 
tbe Inalde of the walatbaod, and the upper por- 
Don of which le adapted to be turned down 
upon the outalde of the walatbaod, tbia latter 
portion of the teb and tronaere being provided 
with oo-operating faatonlng meana whereby to 
eecnre the tab In turned down poaltian in each 
menaer an to form a belt loop. 

KNITTBD COLLAR FOB VB»T« AND 
COATS.— F. O. CtiBTin. care of J. H. Rice A 
Friedman fo., Milwaukee, Wla. Tbe general 
objeota of thla invention are to provide a kalt- 
tod collar for garmeata to which It la knitted 
In a aultablo manner, ao that the collar will 
have the proper aet when turned down, yet 
anugly lit arnuud the neck when turned 
tbe front euda of tbe eollat being provided 
with a anap fantencr ao an to cloaely fit the! 
front of the neck when turned up. 

PertalBlnit to Aviation. 

BIPLANE.— B W, F. HnkUAMN. 1200 ] 
Haya St, San Antonio. Tex. The principal e 
]«ct of the Inventor la to provide a flying in 
chine having a relatively high degree of j 
atablUty and eflectlve nupporting aurfacea pro- 
portionate to the relative amall area of the 
Mupportlng pluuea. Further, to diaiioai* a pair 
of propellera In aueh poaltlon aa to give the| 
greateat lifting effect to the machine, an 
dlapoBC the propellera aa to obtain 
‘ greateat rSdeney. 

or Oomornl luteroot. 

HOLDER AND STBRILIZBR FOB DBNTAL 

niTRs— a. J. Fmika, imi 2 N st, Tac 

Waab. Thla Invention coinprlaen two principal 

but Intimately related parta, namely, a bolder 

proper for bura or drilla kept In atoek. and 

combined tray, or holder, and aterlllaer f( 

aueh bura or drilla aa the d<-nttat may require 

for Immediate uao. 

OREASB Clip.— T O. Oaoan. Ilfl W. Sey- 
mour St , Oermantown. Pa Thla cup employa j 
a plunger to dlacbargi> the grenae, and la ao 
conatruotfld that a rigid atom or abnnk of 
minimum length may be formed between 
cup and the part to be lubricated, thua greatly 

reducing or overcoming the liability of break 

» uuder centrifugal force. 

Hardware and Taolu. 

NVT IA)fK.— 4. (I. Hcltnglbkn. York. Pa. 

Addreaa Churlna A Ilawklna, 42 W. Market 

aame plaeo. Thla Invention la einb< 
jam or locking nut having a body formed 
aoft eluatic material aueh ua cork, an' 
liirlnalag eaaing of thin abeet metal, both of 

which are coropreaaed Into coulcAt form oi . 

log the thread of the bolt to which tbe mntii 
It la applied. 

IIAMMBK — J. F. OvkKOAnii, Primghar, 
wa TbIa power bainiiier la capable of uae 
with tbe ordinary blaokamith'a anvil, wberelu 
lechanlam la provided for controlling the 
power of the blow, and for controlling tbe 
movement of the hammer, a<i that the blow 
may be delivered uikiU any part of the work 

HnntliiK kud Llarhllng. 

DRILLING BIT.— J K. PRoaakK. Addreaa 

Kdwio It. I’erty, Tulaa, Okla The purpoae 

here la to provide a bit eapectally adapted for 
uae In drilling deep wella, wherein tbe bit la 
provided with water eoureca extending from 
the connected to the cutting end In aplrel 
form. When dull, the cutting edge may bo 
almrpened in the uaiial manner 

PIPE TUMIR.— I l)R W. Mkmoitr. rare of 
Petrolla Machine Shop I'o.. Burkburnett- Tex 
Tbia tool la eaperlally adapted for uae with 
vertically arranged plpea, wherein flexible 
riaaping mechunlam la provided, capable of 
being quickly arranged to encircle the pipe or 
to releaae the aame, and having gripping mech 
aniam to engage the pipe evenly and uulfurmly, 
UAMPEll.--r!. Ww.y. 41b K. 22ml St, New 
York, N. V. Thla invention provldea a very 
minute regulation of draft in the combnatlon 
a furnace, ateam trailer, heator, or 
to Inaure a proper eoiuboetton by 
of the oxygen of the atmoapberle 
air with the combuatlhle gaaea before the lat 
ter eaeape through the ainokc pipe and flue, 
and at the aame time permitting tbe eacapo of 
non-combuatihle gaaea and preventing the anmo 
from being dlecharged into the room# or build- 
ing being heated, and thereby avoiding the 
eaanaltlea and udora which otherwiae rvault. 

TUERMOSTAlTi; PBBSSITRB VALVB.— M. 
LgwLgaa, care of J. J. McOovarn, S7T Moflatt 
St. Brooklyn. N. Y ThU valve ia ndapted for ] 
particular uae In connertlon with a portable 
radiator boater, although tbo valve may Ira de- 
atglMd for uae With other heating ayateme or 
gtoragq devicea wherein it la preferable or noc- 
eaeary automatically to cut ot a eupply of fluid 
matter, or, to out off the auptlly of fuel to a 
burner for the heater. 

HowaohalA Amallnmena. 

STOYB TOP SUPPORT.— O. 8. RairaaaoMi 
told A. OKNanuai Qulaey, HI. AUdreaa Bxeel- 


ohject here la to provide a anpport having 
baae provided with a aocket to receive the aup- 
pert, aald aocket permitting tbe ahlftlng of t 
poaltlon of the anpport, thereby permitting 
to enter farther into the aocket ao aa to lower 
the top of tbe aupport while holding tbe 
flrtnly locked in Ua ablftcd poaltlon 

nnoblnea nnd nechnnicki Devicea, 

PLATEN ROLLER RBLF,AHB.— R 
Mnawaa, DIIIou, Mont, This Invention pro- 
vldea reliaiidiig mcehanlam for enabling the 
operator to releani the platen roller, 
other worda, to render It free from ihe 
aniam ordinarily used for Hiduiiting It, thus 
enabling the platen roller to he turned In 
either of two directions, Independently of the 
meebantam for artnutlng It during the general 
operation of tbe typewriting miichinc 

AUTOMATIC MULTIPLE CHUCK DRILL 
PRESS.— J. N. laNiiAii, 101 W inth Rt, New 
York, N. Y. In this chuck drill press elthei 
of the chnrka or tool-holding devices may bi 
brought Into aueeesalvv coupling position to In 
rotated or operat'd from a alngle working 
aplndle, the improvement being designed 
Biiplled to nraebliiea which are now generally 
constructed, or to u machine having a apeelally 
mounted and driven spindle 

Hkilwaya and Their Acceaaorlea 

CAR WHEEL— .1 HLATTimi. hR fhiome .S( 
Chrome, N. J The object In this ease Is ti 
provide an improved wheel strinlnre wliereli 
u atdld center N presented and n wearing rlii 
iHinneeted with the periphery thereof Anotbe 
ohJ(.et la to provide a wheel In whieb Is pre 
aented a locking member for the wearing rlr 
or tin*, whereby tbe parts are rigidly conneetei 
togctlirr. 

Prime Mavera nnd Their Arceaaorlea. 

TIDE MO'l’OU - J IRHII, m> Westland Avo 

Boston, Maas. The Invention relates to ild 

motora, and the object la to provide certal 
Improvements In devtcea of this eha racier hot 
with respect to the float and ita controlling 
meana and the mechanlam whereby to transmit 
and store tbe power generated by the rise and 
fall of tbe float. 

MULTICYLINDEH INTERNAL COMBUS 
TION BNCINK K 11. UaUT. 41 Malden Lane 

New York. N. i Among the objects In view 

In thla patent are . to (onstrui t a water Jacket 

for engines as a single or him k lasllng irie 
siieetive of tbe number of cylinders . to permit 
the use of classes of metals for the eylludi 
and Jacket; to provide a iweking for the Joint 

between the cylinder und Jacket to prevenl ' 

lodgment of the packing by shock of i* 
slon ; und to provide a wparable beail for 
Jacket end eyilmler for aecureinent upon 
Jacket to bxk the cylinder therein 

GUIMIING TOOL FOR (JAH ENIUNK 
VALVES - C L Balowin. care 

Almond. WlH Am object of this 
provide a hand tool having a valve engaging 
head eonoeetlng with a stem or shaft to wlileli 
rotation Is Imparted by one liand of the oji- 
erafor through suitable mr 
Is exerted through the tool on the valve by the 
other band so as to hold the valve In grinding j 
relation to its seat 

Pertaining to Vehtclea. 

TOOL FOR UEFAIItlNd TIRKK— I* E 
iiii'KMON, Port Chester. N Y This invention 
dates to tools or iippUiinees for repairing 
pneamatle tires and has particular reference 
Is, having the eapablltty of ease 
niKnIpnIation for iiisertlun and for 
lUBuring their being held secundy In proper 
iraaltlon during the treatment of the tires 
SLED IIRAKK.— C W Fmtrg. Uoehesler, 
let) This brake will engage the snow under 
le runners of the sled nnd thus prevent the 
forward inovemeot thereof, The brake Is nor- 
mally suspended on the sled In suih position 
that It will lie nimve the level of the snow, and 
arranged that It can be controlled by the 
-son on top of the toad, aud allowed to 
ve downward beneath the runners to give 



Nom — Copies of any of these patents will 
! furnished by tbe bnaNTiric Ambrican for 
D cents sach. Please state the name of the 
patentee, tltlo of the invention, und date of 


Wa with to call atteuttnn to the fact that 
s are lu a position to render eompeteut ser- 
vices in every brunch of patent or trade-mark 
work. Our ataff Is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications. Irreapertive of the complex natun* 
'le subject matter involved, or of the spe- 
rlsllsed, tuchnieal. or srloutlfle knowledge re- 
quired therefor. 

We also have sssorlatea throughout the 
world, who assist In the prosecution of patent 
and trade mark applleattons flied In all conn- 
trleu foreign to the United States. 

UDgg A Co., 

Patent SolMtoro, 

Sfll Broadway, 

New York, N, Y. 

Braoeh UAm: 

OSfl F SttMt, N. W., 

WaahiBgtoa, D. 4L 


LATHES AND SMALL TOOLS 


STAR”Ltw“i::s: 

or Fine, Accuiste Wotfc 

StedfotaulorueB 

SENECA FALLS MFC. CO. 

695 Walk Snael 
Seneca Fell N Y . U. 9. A. 



R^O 

THESEBA SmN LATHE CO . Ck 

The “BARNES" Positive Feed 

^ Upright Drilk 

10 to 60-inch Swing -gflba 
Semi for Drill Cutafogoe /SdrN 

^Jr W. F. & Jno. Barmt Co\™y 



Strong Patent 

Diamond Holder 

riic up-to-the-iniiiutc Holder — with six 
points and a “shock absorber ’’ Worth 
knowiiii; about. Send for circular 

MONTGOMERY A CO.. Tool Moniert 

106-107 Fulton Straat Now Yoil City 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H. MARTIN 

I OFFICE. ST PAUL BOILDING 
I 220 Brasdwey, New YmA 



THE EDISON 

CONCRETE HOUSE 


How 

prscUcsl from 
standpoint > These and other unpoitsnt quecliant 
relating to the structure are dueusied in s good, 
thorough, flliutrsted article publuhed in Scitnilfic 
Amtrican Supp/emenf 1685. PrKe 10 oenu 
by moil. Order from you newsdealer or from 


MUNN aCO., Inc., f>hWlih..w 361 Broadway, N.Y. 
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DI TDDCD E>p«rt MaaufaetiWMW 
t\ U J3 d111\ nna Jobbinv Work 
PARKER, STEARNS ft CO., 
2S6-300 Shoffiold A*«.. Brooklm, N. Y. 


INVENTORS? 


MASOFTS NEW PAT. HOST 

M>airf>c<urMl br VOLNEY W. MASON ft CO« Sm. I 

“ - I.. U.i.A 


CO. 

!i s:Ayps:[qif^:';A flGiiRrS 
«Ri!!GLP 0 HT CONN 


tioi'iiM Rmriii 

•lid I>ot.(lui«' 

1U VfLTER MFC. CO. 

IMa. 


Magical Apparatus 

. Onad Book 0«Uk«. Ov« Tim •11—“’ 
iiiwii z K- Putar Trlclcf OMaloR Krct. 

MAKTINEA * CO.. HudMlmn. MS SMh kawn. Mm Ttrii 


SOLDERING and BRAZING 

for Boorly all uiotal*, IndudiiiB auch dilBoult ono* oaat iron and alumtahim, 
karo baan the (abiiacta of kuadrads of paragfapk* in tka Sdankifie Amarican 
Supplamant Wa i|ttata a faw of tka nr ‘ ^ . . .. 


ScMatific AoMricao Sapplaacat Na. 1673— Fu// Intlniclhn 
for Mending or Welding Cael Inn, givea both' faraziag 
widen and flux« neceawry. 




Iran and Other Mtlait, nvet 
whole operakoa and formuTat. 

Sciaattfic Aaaricaa Sappkaaaat No. 1644 —Soldering and 
Soldering Procaeet, givea broad general information, and 
contami in particular a method for pulverizing inlden and 
•Iloya of great uae. 

Sciwtific AaMTicaa Sapplemaat No. 1667 Some Solder- 
ing ApiUlanca, deacnbet the blow-pipe and ihe furoaoe in 
iheu vanoua forma. 

Sdaidffic Amarieaa Sappl«>aat Na*. 1610, 1622, 1626 
containa a aenea of three articlea on Solderi, covenag the 
entire range of widen tor all metala. No. 1628 conlama 
formulaa and initiuctiona for toldering aluminium. 





MUNN & CO, Inc. 

Ml Bro.<hn7.N.Y.Cio 



EVERY MAN, EVERY BOY 

ouflht to read this book and know the truth about our Navy — the Glorle* of 
the Past, the Neceeeitiee of the Present; Authoritative factaand comparison* 
with Navies of England, Germany, Prance, Japan — Diagrams and Charts. 




fCeMfatdsd turn ptfif fSf,) 
nniversat Joints and apdr fsam P- 
Obviouaij. the uae tif SleCtrietty midCM 
oemiiaratlvely simple the dppUMtkft Dit 
the drive to nil fbur wbeela, and It fa ps^ 
baps surprising that a greater nuttbet of 
makeia bare not taken tbts constraotion 
up. Pig. B shows what is probably the 
most successful of the very few electric 
four-wheel drive vehicle* there are on ' 
American market 
In this case the motor A la direct con- 
nected to a small electric generator 
This generator in turn la connected 
throni;^ a suitable controller witb motors 
which are Incorporated lii each of the 
wheels of tbe truck. In this respec 
should lie emphasised, that in this par- 
ticular system, the motors are directly 
within the wheels of which they form 
Integral part 




Motor Track Notw and Qneriw 

E. P <>. writes: “Whlla traveling | 
through a certain section of the South 
cently, 1 observed several heavy tracks at 
work on a largo excavntlon. They seemed 
to lie provided with a special type of 
broad, flat wheels that enabled them to 
work In a soft surface with the greatest 
of ease. I would like to know more of 
the details of these trucks." 

A. .*<0 far as the isiwer plant, tranamls- 
sloD. and frame are concerned, these 
trucks of which you stieak were of the 
same kind that you will notice frequently 
on the streets of any large dt.v. The ordi- 
nary wheels with their rubber tires, how- 
ever, had lieen reitlacetl by the special tyi»e 
of hroad-rlmmed tractor wheels, similar 
In principle to those used on the steam 
tractkai engines, although much smaller 
because of the high speed at wMch the 
gasoline engine does Its work the moat ef- 
ficiently, These tracks that you aaw were 
virtually then gasoline tractors, and they 
are iiw-d on many of tbe large farms for 
ilowing, harrowing, and other agricultural 
ilierations. When desired, transverse 


flanges may lie placed on the rims of the 
wheels to enable the truck to secure better 
traction on sllpperj* road surfaces when 
It la hauling a heavy load distributed in 
three or four trailers. We believe that 
tbe type of tractor that you saw at work 
ill the excavation Is also provided wtth a 
power winch that is operated by tbe gaso- 
llno motor. This may be Used for pulling 
stamps, hauling tbe track out of a mud 
bole, loading and unloading heavy weights, 
and many other forma of contractor's 
work. 

J. A. 8. writes : “Our 1,000-ponnd dellv- 
cry car i» provided with spark and throt- 
tle control at the Mtt>erlng ismt, but the 
driver was formerly tbe chauffeur of a 
pleasure car having a foot accelerator ns 
a Hupplemeutory uiettiod of control. He 
claims that tbe use of n fixit accelerator 
enables him to handle the car to lietter 
advantage. Can such Iw aiiplled hi the 
majority of cars not originally so 
e«iulpped?" 

A. There are several toot accelerators 
on tbe market tliat can be attacheil to tbe 
floor boards of almost any make of car. 
gome of these are in the form of a riedal, 
while others ace sbuUac to the uotelust 
of a circle projecting a short dia- 
tani’e above tbe floor board. To operate 
this latter ty|>e, the foot la merely alld 
forward to accelerate, and lifted alinditly 

throttle — tbe aprtiig retornlng the arc{ 
to Its closed position as soon as tbe pres- 
sure is removed. When Installing the 
foot accelerator, It Is well to connect the 
steering post throttle with the latter by 
means of a chain so that tbe motor can 
lie accelerated by tbe foot without affect-] 
Ing the position of the hand regulator. 
When this is (lone, the baud Uifottia may 
Iw used to Mt tbe mlulmuM a|i^ to Which 
the motor will retnra when tbe foot im-] 
oelerator M releaaed. It la piutMhte that., 
U your driver la tattUlar With MthoA] 
of oouttot «»' ttMd W IdIhMri* M' 

tmuM obtain bfttir iwridot 926^ 


urfM< 

and rises at „ 

nranua to tn, C*pfftloi!n|itf:'|i 
on the 2n4 bgllri hopi^ # ! 

UMonds right gwtitoliri. ^ „ 

48 minutea dactlmMitriii'f^'fti 
Both; *J0 hours 41 
degrees M mlndtaa. 
rldiao about Iff 'P. M- atriMlr;*i ‘ 
the month and i4 IP. 
to well olMervahto. MepliMto 
and Is observable abortlF 
The Moon to full at 0 A. li, fh ^ 

In her last quarter at IP. hEriP^iltoli 
new at 4 P. M. on the ItMh. fftA 4ll1#Nr- 
flrst quarter at 7 A. JL.ftft YheitMllhi .lito,. 
is farthest away on thePtt : 

on tbe 21st. ' ' 

Tliere Is a large partial. 

Moon on the 4th, during 
five sixths of the M()o«'s 41aihri«iF>Mr'i' 
•cured by the IBarth's ,aha4dri- I 

eclipse Is iavislble at WftShMtoh lft 
throughout the eastern half of tMa dcM^. 
try. but partially risible OB the Parilhl 
Ooeat, and completely so tbronglMiftt Phd% 
of the Paclllc and tn eastern .Aalto. Pto 
I'aclOc standard time, tbe MOua edlent 
the Barth’s shadow at 4 :ie A. JL Ahd t|^ 
middle of ecUti8(> comes at fl;54. so Ihiri , 
the Moon will sot and the Sun rM» 

It to half over. 

Comoto. 

Oelavan’s comet is now well plne^ tor 
observation. Its track during the mouth 
may lie dclliied by the followtog rough 
positions : 


+ t»4tog. 


September 1. . . . 8h. 23ni. 

Septemlier 17 . . Itfh. 17m. 

October 8 12h. 48m. 

On Scptemls*r 5th It will pass clime to 
tbe north of < and « Ursie Majorca; on 
the 21st 11 will l>o on Ihe Una of tbe 
’Pointers" tn tbe Great Dipper, and about 
8 degrees soutb of them, and on (totober 
4th It will be some 3 degrees north of 
a Oauam Veimte<*orum. Its high north- 
ern declination will bring tbts region won 
up into tbe iioribeastern sky before sun- 
rise, and the liest time to otiserve It wHl 
be lietween 3 and 4 A. M. 

This iHimct will probably be of the fltth 
magnitude or brighter and easily vtolMe 
to the nuked eye, but there to as yet nq 
’Uleuce available to the jinmeut writert® 
Justify a more luoclse prediction. 

loiter elements of Nenjmin’s comet 
based u|s>n more numeroiM observations 
covering a longer Interval, ahow that the 
provisional orbit given last month iw- 
qulres extensive modifications. It, appears 
that the (lerihelUm poasage occurred 
August mil. at a distance of 84fJ million 
miles from the 8uu-~uearly tour ttmeg 
that of the Barth. Tills to one of the • 
groHicst iierlhelton distances on rtaiofil, 
ind the comet must be a big one to be 
•Islblc ai all HO far off. The Barth la mov- 
tig uwii.v from It, and It is gradoaltF' 
growing fainter. A* It was visible only ta 
tt large teiescoiie at first, It to of little to- 
il to the amateur obaervor; but It 
rnuy lie north while to record the pi»', 
dlctisl iKwlilons : Repterober Ist, 17 boon 
26 minutes 41 secoiids right aaoeualon + 
degree 54 minutes 44 seconds deeUnuttout. 
He|)lemb.‘r J7Ui, 17 hours 29 minutes 
[.sertmils right asoenslon — O degree 96 ato-' 
utes 60 secoinlM declination. 

it Is more than 800 mllllou mttoa froM 
tbe Barth, which explains ,lte fBjpt*;' 

The comet of iT2», almost the only otri 
Whoso perihelion dtounee is equgliy tregt; 
had an orbit which was admUnr tU 
respects, but. as the longltnde of the ncM% 

In tlte two cases dUfcrs hy neariy 6d de^ 
gi’ees, and the Inclbwrimis are atotot JO 
degrees, the two iribita Ito In Vary d|«cr 
ent positions l» apapi!^ •Hfi (bto CdiuNit be 
a retuni of the earilee cuaMt ’ 

Nouthport, COBO. 
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SCIENTIFIC AMERICAN 

ISSUED SEPTEMBER 5th 

FdRTY PAGES — COLORED MAP - COLORED COVER PRICE 25 CENTS 

mth a view to answering the thousancl-and-one questions which the public is asking about the titanic 
conflict which is convulsing the whole of Europe on sea and land^ there will be published, on Sept. 5th, 
a special issue of the Scientific American of triple the size of the regular weekly edition. 

The issue will be arranged in two sections dealing respectively with the armies and the navies of the 
Triple Alliance and the Triple Entente. 


ARMY SECTION 

The Army Section will include chapters on : 

The comparative strenfltth of the Armies en- 
^a(ted, illustrated by diagrams and compiled from the 
latest military statistics. 

The Armammt, with tables showing for each 
power the shoulder pieces, machine guns, field guns, 
howitzers and siege guns, with full details of caliber, 
weight, velocity, range, danger zone, etc., and a des- 
cription of the action of shrapnel and shell and the 
decisive part played in attack and defense by modern 
artilleiy. 

How an army is fed during a great battle, 
describing the wonderful organization by which, from 
a central depot, miles to the rear, the rations are fed 
out on diverging lines, until each man on a fighting 
line fifty to one hundred miles in length, is supplied 
with food and other necessities for his sustenance and 
wellbeing. 

The Signal and Telegraph Service. This chap- 
ter will describe the wonderful organization of tele- 
graphs, tdleplmnes, flag and flashlight signals by which 
the Commander-in-Chief, at a bw. many miles to the 
rearT^ is kept in close touch with the various army 
Corps, divmonSi etc., and has his hand and eye upon 
a t^e^ront that may extend, as in the battle of Muk- 
den, for over 100 pilet. 

The Medical and Ambulance Service. Only 
less imnbrtaot than fighting the battle is the speedy 
i]eUef of wounded and their quick removal to the 
rear at hatde progresses. This chapter will explain 
the highly efficMUt'Organization of the medical service 

in modt^m wtito. 


NAVY SECTION 

The Navy Section will include chapters on: 

The comparative size and strength of the 
Navies, both of the Triple Entente and the Triple 
Alliance. The Scientific American has gathered these 
data from the most reliable sources, and they are abso- 
lutely correct up to August 15tb, 1914. Tlie tables will 
be illustrated by diagrams. One of these will show the 
relative strength in all ships combined— the other the 
rating in dreadnoughts. 

The Contending Navies in Detail. A chapter 
on each of the Navies engaged in this War. Each 
chapter will include a photograph of one or more 
battleships, armored cruisers, scouts, destroyers and 
submarines, of each fleet, with a description of the 
special characteristics of each. Each photograph will 
represent one ship of a large class, so that any ship 
mentioned during the War will be represented in this 
issue. These views have been selected from a file of 
about 1000 typical ships of the World’s Navies. 

Tables of Naval guns showing the caliber, weight, 
velocity, striking energy, etc., of aU the types mounted 
in the navies discussed. 

The strategy of the Naval War, showing by the 
aid of a map, the enormous advantage to Germany of the 
Kiel Canal and the coast defense works, upon which she 
has spent such great sums in the past two decades. 

AEROPLANES AND DIRIGIBLES 

War in the Air. For the first time war will he 
carried into the air. For scouting, and to a limited 
extent for attack by bomb-dropping, the dirigible and 
the aeroplane will play a most important part. The 
number will contain a highly illustrated article cover- 
mg this phase of the War. 


WAR MAP 


wtti be elaborately lUuttrated 
, fHitl ihbwiiig the latest rffles, 

i aqnlSient, etc., of mbdem 

- ic 361 Broadway, New York 

.. - 


The number will contain a map drawn especially for 
the use of those who by colored pins may wish, day by 
day, to trace the progress of the rival fleets and armies. 



Simplicity is the Keynote 
of the Delco System 


Study the wiring diagram illustrated above. 

It shows all the wires there are in a Delco 
equipped automobile. 

Note the simplicity of it — the apparent 
strength and character indicated 

You will find slight deviations from this 
diagram to meet the engineering and 
manufacturing requirements of the vari- 
ous motor car companies. But, in all 
essential details the diagram is standard. 

The Delco system is a complete electric 
cranking, lighting and ignition system. 

It includes also — 

A reserve ignition — 

A connection for horn and extra lights 
when desired — 

A dimming feature for headlights — 

A protective circuit breaker to prevent 
possible damage from short circuits — 

A locking device for both ignition and 
lights. 

The automatically controlled generator 
provides a high charging rate at low car 


speed and lower charging rate at high 
speed thus insuring a well charged bat- 
tery under ordinary operating conditions, 
and preventing over-charging at the 
hands of a fast driver. 

The automatically controlled ignition in- 
sures a properly timed spark at all 
engine speeds. 

And with all these features the Delco Sys- 
tem is remarkably free from complica- 
tions. 

It has less wiring, in fact, than was once 
used for ignition alone. 

This combination of efficiency and sim- 
plicity is made possible by the single 
unit, single wired, grounded system. 

The Delco System was the pioneer in the 
electric cranking field. 

Three years ago the first electrically 
cranked car appeared. 

It was Delco equipped — and it revolution- 
ised the automobile industry. 

Today 154,000 owners are driving Delco 
equipped cars. 


The Dayton Engineering Laboratories Company, Da3rton, Ohio 








THE NEW PACKARD "3'38 

This latest Packard Six invites your patronage. The sum 
of these distinctive features can be found in no other car. 


Twenty Packard Body Styles 

Exclusive. Imported 

Upholstering Materials 

Left Drive with 
Left Side Levers 

Short Turning Radius 

Packard Centralized 
Control Board 

Packard'Bijur Electric Starter 

Packard 'Bijur Electric 
Lights 

Separate Magneto Ignition 
Packard Unit Power Plant 
Mud'Tight Motor 
Concealed Force Feed Oiling 


to Thirty'five Points 

The Bridge Builder's Factor of Safety 


Packard Hydraulic Governor 

Water 'Jacketed Intake 
Header 

Water' Jacketed Packard 
Carbureter 

Seven 'Bearing Crank Shaft 

Packard Wheels 

Packard Radiator 

Packard OnC'Man Top 

Packard Windshield 

Six'Inch Depth of Frame 

Packard Rear Axle 
Transmission 

Packard Worm Bevel 
Driving Gears 


Packard “5-48" deliveries commence October i. Embodied 
in the “5-48'” are all the features of the “3 '38’’’ with a 
bigger margin of surplus power. 


PACKARD MOTOR CAR COMPANY < DETROIT 



Packard “3-38” Phaeton. Five passengers. Price $3750 
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White Motor Trucks 

Are the Nation’s Choice 

BOTH IN THE QUANTITY OF TRUCKS SOLD AND IN THE 
VALUE OF TRUCK SALES, WE ARE THE LARGEST MANUFAC- 
TURERS OF COMMERCIAL MOTOR VEHICLES IN AMERICA 

Official Records of the Motor Truck Industry Verify This Statement 

This Leadership of the Truck Industry is of the utmost importance, both 
to the many who already own White Trucks, and to the many others 
who wiU eventually purchase White Trucks. 


TO THE OWNERS OF 
WHITE TRUCKS 

THIS LEADERSHIP proves the 
correctness of your judgment in Ij 
selecting your motor truck equip- Ij ^ 
meat. | ^ 

It shows that you have chosen i White 
the same motor truck that the 
majoiily of truck users in America 
have sheeted. 

In practicaUy every case, this selection 
has b^n the result of a process of rigid 
experimentation and elimination, in which 
White Trucks have proved their superiority 
over all others. 

This preference for White TVucks by the 
largest users of motor trucks as well as by 
the majority of motor truck users guaran- 
tees that your investment is protected by a 
successful, well established manufacturer, 
having a superior organization for render- 
ing permanent and efficient service during 
die lifetime of the trucks. 


Hus Radiator 
is the 
Distinctive 
Sign of 
White TnuJts 


. TO FUTURE OWNERS 

OF WHITE TRUCKS 

THIS LEADERSHIP is conclusive 
diator I proof that White Trucks must be 
^ I superior to all others, because 

- I White Supremacy is not measured 

l^rtdes I ^ numbers alone, but in value as 
J j weU. 

With so many makes of motor 
trucks on the nnu^et, all clamor- 
ing for recognition, indisputable supremacy 
can be gained only by superior merit. 

Untruthful advertising, bai^ain prices, 
exaggerated claims and guarantees that can- 
not 1^ fulfilled may make the first sale, but 
only superior merit can create the confidence 
which brings continuous repeat orders. 

The record of continuous repeat orders 
whereby the foremost firms in America have 
acquired huge fleets of White Trucks, after 
experimenting with other makes, is a con- 
vincing reason why you should use White 
Trucks. 


WHITE TRUCKS ARE MOST ECONOMICAL TO OWN 

That White Trucks are slightly hi^^her in price, m^es White leadership ip the truck indus- 
try even more complete. It is plfdn evidrace that White construction is so superior that 
die higher first cost of a White IVuck is economy in the long run — ^proof that WUte Trucks 
Igst longer and cost less to operate and rtiaintain, making them the most economic^al trucks 
'to owxv 

White Trucks are built In capiudfieB of lYi , 3 and 5 tons 

A SUITABLE SIZE FOR EVERY VARIETY OF SERVICE 


The White 


Company 


CLEVELAND 

SUNVFACTVBERS OF GASOUNE MOTOR MOTOR TRUCKS Am TAXICABS 
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For War or Peace 


TheJefferyQjiad 




W HEN the French army went 
to. the front the other day to 
fight Germany, they carried their 
provisions in a four wheel drive 
truck. 

When the Parsons Lumber Company, of 
Rockford, Illinois, found itself face to face 
with the problem of delivering lumber out- 
side the city limits, where the roads were 
extremely bad, they sent for a Jeffery Quad. 

'rhe Jeffery Quad has been built t(» specifications 
furnished by the United States government. It is 
designed to go anywhere that a four mule team can 
go. Since its adoption by the government in the 
operations on the Mexican border a year ago, it has 
demonstrated its capacity for this service. 

At the same time engineers have concliulcd that tins t\])e 
of truck alone is adapted to certain kinds of service which the 
two wheel drne truck cannot satisfactorily perform 

Walter Wardrop, editor of I’ower Wagon, when he saw this 
truck ))erfonn at the Jeffery factory the other day, said, “’I hat 
IS the greatest traction demonstration I have ever witnessed " 

Mining engineers, representatives of contractors, brick 
makers and experts in all lines of trades arc coming to the 
Jeffery plant at Kenosha, Wisconsin, to witness these demon- 
strations .So startling are they m their character, so spec 
tacular, that they have been jiortraycd in moving pictures in 
connection with United States army te.sts 

The photographs here merely suggest a few uses to which 
this most remarkable truck can be put Here are a few of the 
things that it does: 

It drives, brakes and steers on all four wheels. 

It will turn in a forty-one foot circle, because the wheels 
track absolutely 

It will climb loaded a 49% grade as shown in the ilhis- 
t ration 

It will drop head first into a three foot ditch and climb out 
again. 

It will carry a load of two tons besides hauling trailers 
loailed with from eight to twelve tons on a hard level road It 
is the only truck that will pull itself out of an excavation. It is 
the only truck of its kind in the United States built by a con- 
cern with sufficient finances and stability to make its production 
a succes.s. 

It is the same type of truck which has been adopted 
exclusively by the French army. 

It is the truck which is now in the .service of the United 
States government. 




Tlio .Ipfferv Qiinrt will carry Its owii mini 
liiHil and Iti addition a trallci load of lioiii 
H 111 yj Iona on a liard level road 




Jeffery Trucks: Jeffery Quad— Jeffery 1% ton— Jeffery % ton 

The Thomas B. Jeffery Con^any 

Main Office and Works, Kenosha, Wisconsin 
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BKLATIVE STRENGTH IN TRAINED MEN OF THE ARMIES OP EUROPE 


NttHon 

Population 

1 Standing \rni\ 

'I'raimid Keservch. 

Untrained lieservea. 

Austria 

4X,(MK),00I1 

! 472,716 

1.347,284 

2,7(X),(XX» 

< lermany 

64,1*‘2.'>,«0;i 

xoo.ooo 

3,'2(X),(XX) 

3.(XX).IKX) 

Totals 

112,925,993 

! 1,272,716 

TlUfLE ENTBNTK. 

4,547,284 

6,700.000 

England 

1 45,370,0(M) 

1 l.'iO.OOO 

476,880 

3, .'■.(XI, (XX)* 

Franei* 

1 3!».6«0,000 

7'27,(KX) 

S.Ml.iXX) 

l,6‘2‘2,iXX) 

Tlnssia 

12.1.1100.000 

1 l.'JM.IXk) 

1 4, 678 .(XX) 

.1,.'‘.(X),(XX) 

Totals 

i 209,970,500 

2,167,000 

8.305,889 

10,622,000 


Total number of trained noldiera . . 

• Pnilwblo DUtnlwr of men available for voluntary aervlce. Inrliullna .1 


I Dual Alliance 5.820,000 

I Triple Entente 10,472,889 


l :«)7 T<^rnlorlal fon 


I Ntttloiittl Guard) 


Sixteen Million Men Under Arms 

Military Strength of the Tripie Entente and the Dual 
Alliance 

I tO ii|)preeliile (lie st uiieudoue elinmetei' of the War 
of (he NntloiiH which Ih now In full Hwlng on the 
continent of Kurupe, we miiHt t)enr in nilnil two fuctrc 
ilrat, tJint It Ih n wnr to the dentil ; second, tlini in (lie 
full renllaation of the nhsolute finality of the resuli, 
every one of the conteiidiJig iintioim Inis nirendy culieil 
out or bns stattsl that it will do ho. the whole of its 
trniiied retH'rves, thus putting some sixteen uillliuna 
of men under iinnH. 

In the Interests of huinaiitty it Is better that the 
nations which go down in absolute defeat should rnal- 
lae that tlie verdict is one against which then* Is no 
upiM*al. If the only iKuwIMe cure for this monstrous 
cancer of militarism is the Sl^lfe, it Is lietter to cut so 
lieeply as to let out all the rotteuiims, and so tliorough- 
ly remove the very sewth of disease ns to ensure the 
wholesome, unhtndared growth of tlie Hplendid civilian- 
tlon of this twentieth century. 

The one moUi^ful couHolatlon to be drawn from this 
unaiieakuble calamity is to tm found in the belief that 
the loss of life, the destruction of pn)pi*rty, the imr- 
alysla of trade and Industry, and the total aetback of 
civnisRiiou, will be so stupendous as to bring the 
nations. of the earth togetlier, when the war Is over, 
in the endeavor to substitute for the present brutal 
araiRmenta, an International Tribunal backed by an 
International Military Police, 

In point of magnitude the present conflict is absiv 
Intely without a parallel. Never, In all the history of 
the world, have there been marshaled on tlie field nf 
battki amles that even amiroacbed la numbers the 
bokts which axe drawn up upon the frontlera of Ger* 
many and Aiutrla. Not In the campalgna of Napoleon, 
niMf the great Franeo^Ierman stm^e of 1870-71, nor 
ydt .the seven-day battle of ICofcden between Knasla 
and Jafiaxi, was thete seen anch a gathering of warring 
how*. As for the hlstorlo conflicts of aodent days, 
whsQ the hordes of the East poured In a human flood 
brer Enrope, later blatorlcal crltlclam has thrown doubt 


Af the present writing It is not unlikely thni there 
are fai ing each other on n two hundreil ami fifty-mile 
liattle line, reaching from Antwerp. Belgium, to Basle, 
Mwltet'rland, at>I»'(’Sln>utel.v 2,.500,000 men. about «'quaily 
divided between the allleil French. British, and Bel- 
gians, and the allied Germans and Austrians These 
represi'iii the standtug armies, the flower of the national 
triMips engaged. 

To tlie east, along the borders of Germany and 
Austria, Germany has massed by this time some OtXI.OOO 
of her second line of reserves, and Austria is moving to 
her own northern frontiers, and to the assistance of 
Germany in Alsace and Uorralne another 4(10,000 men. 
Russia has announced that her mohlllxatlon Is com- 
plete, which means that she la moving down upon the 
German and Austrian frontiers her standing army of 
over 1,250,000 men. 

And the whtle these 5,000,000 trooiw are on the fight- 
ing line, there are being gradually assembled at the 
varioiu camps and equipped for the field aa they 
may be needed, the 10,000,000 trained reserves— every- 
one having spent two or three years with the colors. 

In all the conntries engaged In this war, except. Eng- 
land, miUtary servloe is compulsory. In England ser- 


vld* Is voliininn. the men ciill*.lliig foi s<>vcii vears, 
at the close of which they enter (he reserve The war 
streugtli of the I'higlisli ariuj 1*. l.'iO.IKX) men and of 
these, tlui'c arm.) eor|»N, or 12(1,000, have liecii liimlwl 
ou the continent and form part of the allied army Tlie 
whole of tile rcserveti, 476, (Kk) strong, have been called 
to the Colors, and will be si'iil to strengthen the nlllps 

(’omimlsory sen ice, or ('onsetlpllon as pnietlsed in 
the German army, where It was first fully developed, 
is liriNidly representative in its operation of tlie pracilee 
in all EiiroiK'Hn arnili's 

Aetiial servli-e In the (teriiian armv liegliis at the age 
of 20 The young man Joln.s the colors, and remains 
with tliem tlirei* years He then yxisses to the reserve 
for four years, during vvldeli he is called out for train- 
ing with his oonis twice for a rsTlcd of about six 
weeks. He is then drafted into the "firsl lain" of the 
Isindwehr for five years, in which lie is given two train- 
ings laating from elglit to fourteen days At .12, he 
passes into (lie ‘•second ban," where he remains till he 
Is thirty-nine He now passes into the first ban of the 
Landsturm. where he remains nnlll his 4.'5lh year. The 
second ban of tbe Taindsturm consists of men who have 
had no military training. 
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TKe purpose of this journal Is to record aocuraielp, 
simplp, amd tnterestinply, the world's pi ogress in eoien- 
ti/lc knowledge and industrial acAivvement. 


Gemuuiy’B Strong Strategic Poaition 

W ITH th«> war a nidfith olil, Aaatrta 1 m yet to 
la* hoard from, excoitl In the rftlo of the de- 
feated : and already It bt'gliiN to look ns 
tlunigh (lennany will have to deiiend upon her own 
btrotiK arm tti o>-erthrow the luUhty lleetM and ariuloH 
of the Alllew, .Tudittnl lu point of mere nunihers, the 
odda are two to one aKiiinst her on land, and three and 
a half to one on the aea. 

But the history of war, whether anelent, nieilleval, or 
modem, teaches ua that superlorit.v In numliers 1 m 
merel.y rate uuioiik many Imiiortniit fardors that win 
liattloN and make It ultlmatelv poMfrtble to dictate 
teriiiM to a thorouKhI} Ix-ati'n email, v, I'roof of this 1 h 
to tie found 111 that hrltltant paae of Oerimui history 
eovererl liy the Neien Years’ War, when rruasla, under 
her marvelous soldier kliijj, P’rederlek the Ureal, waned 
u HueeesHfuI war aKaiiiNt a conililiiallon of eiiemleH, us 
atroug, relatively. If not stronger, that that which coii- 
friMits the (lerraau people In the present crisis. 

The aoemlngly overwhelming numliers of the Triple 
KiiteiiU* are greatly offset hy the fact that (Jonnany 
holds an unusually Mtruiig strategic iKwltlon, both on 
aea and land, and tliat whereas her armleM are of a 
common race, sjieaklng a isanmon language, the enemy 
la composed of three raiTs, siieaklug no language In 
common, and differing widely in tastiMi, teniperunicnt, 
and tradttloDH. 

Of enormous advantage to (lennany is the fact that 
the geography of the naval and military Nttuatlou Is 
such that she Is planted wiiuirely between her major 
enemies, Franee and Russia; and so long as she Is au- 
prenie in the Baltic, It Is imtsisslble for those countries 
to effect u Joint concentration of their trooim In over- 
whelming numliers upon either frontier. 

And Oermany, be it remembered, bus all the advan- 
tage of fighting on Interior lines. Because of her admir- 
able system of military railroads, many of them hiillt 
with a view to Just such a crisis as that which now con- 
fronts her, she can move her reserves i|ui(;kly to either 
frontier and mass them at uu,'i point for attack or de- 
fense. Furthermore, if, as she holies and firmly be- 
lieves, she can sucreisl in criiNhing the French armies 
In II Muci-ession of coiiclnsive engagements, her posses- 
sion of the Interior lines would enable her to move a 
portion of the flower of her army, which Is now con- 
fronting France, to the eastern frontier for the ri^iulse 
of the Kusslun Invasion 

In the event of (lennan merses and a failure of her 
Invasion of France, she would fall baek upon her line 
of frontier fortlllentloiiH, take up a strong defensive 
position, and hurl the bulk of her armies against the 
oti-rolllng tide of Itassltm invasion, whleh, at the pres- 
ent writing, apis'iirs to have gained a victory of impos- 
ing proiKirtlons. if this should lie the course of events, 
the Oermans would settle down to a war of defense, 
whjch might last for two or three years, and end In 
the contestants fighting each other to the point of utter 
exhaustion. There Is no reason to believe that the 
German of the twentieth century has lost any of the 
powers of recuperation and dogged reslstniioe which 
carried him through the seven ,vcars of war under the 
great Frederick. 

No lesB npou the aea than uimn the land Is Ger- 
many ftivored by geographtoal conditions. To be con- 
vinced of this, it is sufllclent to glance at the war map 
which forms the anpptement to the preaent issue of the 
flciBNTinc AMBBiCAff. The allied fleets of IStigland and 
France bav^|l superiority, based on total tonnage, of 


over thrtie to otM over that of Germany and Austria, 
and a superiority in the first fightiitg; line of drefid- 
noaghts, of two to one. If to France is delegated th# 
task of destroying the Austrian fleet in the AdriUtok 
the BngUsh fleet in the North flea has twice as BUny 
dreadnoughts as that of (ikinaany, or 31 to ifl; (tf de- 
stroyers she baa 167 to 130: and of submartnaa, 76 to 
21. Under theee cMtdltious it would be hopeleaS for 
Germany to accept battle in the open. Ship for ship, 
the Ehigllsh dreadnoughts ate more powerfully armed, 
and In seamanship and gi«toery they are at least the 
isiuals of their optioneuts. 

Hence, the Germans have either retired tiehlnd the 
heavy coast fortlfii'attons of their North Men ports and 
harbors, or, aa Is more likely, they have taken shelter 
In the Baltic. The British admiral has orders to seek 
and destroy the German fleet. But how shall thin be 
done? Wilhelmsbaven and the luuath of the Elbe are 
thoroughly proteett«d by const fortlfleatUms and mhiea. 
These consist of heavy, long-range guns, and mortars 
whose shells would fall with great accuracy over the 
course whleh would have to lie ixivered hy a fleet that 
steamed In In a rouge at which Ms fire would be effec- 
tive. The JaiHiiiese attack on the Inferior Port Artiiur 
defenses proveil the futility of a naval attack upon such 
fortlflcattous as those at Wtlhelmshaven, Heligoland, 
and ('uxhaveii. 

E<|imlly disastrous would It be for the English fleet 
to venture through the narrow straits which must be 
passed In entering the Baltic. These would be heavily 
mlneil, oiid In their conflued waters the fleet would 
loHc heavily also from destroyer and submarine attack. 

Aiiolher and most Imiiurtnut strategical advantage In 
the German situation Is the Kaiser Wilhelm Canal, 
which affords quick passage for tlie largest battleships 
from the Baltic to the North Sea. This canal practi- 
cally cuts the British fighting Hue In halt. It was built 
for this very purpose. 

For if tho British should force their way into the 
Baltic, the German fleet could pass to the North flea 
through the <‘aual ami the Elite, steam to tlie English 
Cltanuel, sink the vast fleet of transports tliat are carry- 
ing men and supplies to the KngHsh army in Belgium, 
and harry the whole English and French coasts. 

Hence, In H4>eklng to bring the German fleet to action, 
it woulil Ik* necessar}’ for England to leave half her 
fleet at the mouth of tho Elbe and send the other half 
around rienmark Into the Baltic. This would mean 
tiuit. MO far as her dreadnought Ktti>ngtb la concerned, 


' Itotwif tor pititoif. 
ueceasarity 'ba ‘i,hy' Jar«« ^ 

Hix^jylindiF nwtor. 1 h iitol. || Jim 

mot* comfiaei' jwoj 

’ of oasttouf «N> ■iWwsw , 

4ght eyItofl«ira<'Wfce;ttt> 
tudlpany 

of ouoh h' daifliw ;1» an appMiw, .yi'y. ;;k - “I'" /' 

Aa far as machwtoai cowtriwy 
eiglrt-oylinder motor haa a attfliBW af . ‘ 

feature*. In tho first place, the 
Btderably ahoifter than la the caae ym ; 

feature tendd to obviate even ' 

whipping in this member aa may klmar 1 , 

Hbafts. Also, the crankshaft for an If minpM 
make and redulres less machining thfth Hat tM fl elfll. 
and this ahonld reduce manufaetariug float 
Whore the eighl-cyHnder motor ban tta cyUoA«;« flflMt 
in the shape of inverted L’s with the nlvw 411 tagillllb ' 
valve operation IS excepUonally stmgto; tor 8 llh«^ 
camshaft centrally placed dlrefltly hhove «be flinj 
Nhnft serves to operate all sixteen of Ham. 4flai^ 
problems of oarbnretlon will be alinpUfleil by tba 
blllty of locating the carbureter eentrally wlHi flib' 
tremeiy short tudilctlon pipes. 

When the qnestluu of eight flyUndat* verana *14 
Inden la first propounded, tho addition at two flyUfldan, 
four valves, two pistons and aonnectlng rods, two 
plugs, ond perhaps other parts nut now ombodM in 
the alx, appears a big steii, and time only fl*n* hOW 
it will be reoetved. The argument wMch aaHtars 4boat 
the addition of what appear to lie omweeasary parts 
will not now lie advanced against tb* aight^ilSkw 
motor, for the simple reason that the almidtolty and 
reliability of the four and the six have ttopraiwad.thaiia^ 
selves ut>on the mind of the motoring IMblltt. Htyr.ht 
it likely tliat the qnestlon of fuel aeonotoy will SWtor 
largely ; tor already the records of tofwign alght^^Tlto- 
dcr motors, rating between 20 and 28 hovaefiliOWiM', 
show that one gallon at fuel generally will propel the 
car from 20 to 22 mUea In an hour. 

It Is not likely that the eight-cyundar motor will cone 
suddenly — as the stx-cylluder motor did, tor Inatanca— 
but it imrely aHieam likely that within a tow )raar% 
say three t>r four, we may find ourselves viewing a vflrjr 
atgireciable wave at eight-cylinder populartty. 

Tlw OompMitioii of « Earopam AflMQr 


(•(-riimny i-ould eleit to fight either fle<*t under equal 
(‘ondltions. 

The only <ither way to get at the Germans would be 
t<i iMMluee the const tortifleatlons with an expeditionary 
iiriny. But the German coast on the North flea Is so 
shoal, tliat the landing of such a force from transports 
1 h out of tho question. There remains only one way In 
which it could be attempted. 

If England followed Germany's example by violating 
the neutrality of Holland, or should Holland enter the 
Triple Atitauee, Amsterdam would form an excellent 
base for an expedition tor the reduction of the Wll- 
helmshuvcii and Ouxbaveo fortifications. This would 
open the way for the seisure of the North Sea end of 
the Kiel Canal. Should Russia continue her successful 
invasion of Pnisaia, she might in time, though at an 
enormous sacrifice, capture Dantsig, Stettin, and, with 
the aid of the BngUsh, even Kiel itself. That would 
seal the doom of the German fleet. 

Can it be done? The factors of time and coat are 
against it 


T he numerical strength of the varloiui uttlto 
which oompose a European army in tb« field dif- 
fers so widely from that of our own anoy, that 
It is dllBoult tor the average AmOriran to uudemtood. 
In reading the European war dispatches, what mtttber 
of troops is represented by the term* brigade, dtvtetoH, 
regiment, army corim, etc. The following statement la 
applicable, broadly, to all of tho contlnentat ariAlea 
engaged In the present conflict. 

The European regiment in full war strength numben 
about 8,300 men, under the command of a colons. 
Three regiments form a brigade of 10,000 men, eom- 
manded by a major-general. Two brigades form a divi- 
sion of 20, (XX) men, under the command of a lieutonaD^ 
general. Two divisions constitute an army corpa of 
40,000 men, commanded by a general, and three arvy 
corps form an independent field army (fully equliipad 
with cavalry, artillery, commliraary, engtnaeni, and 
medical department) of a total strength of 120,000 men. 
There are variations from these totals as givao, but 
they are not great, and the above eattmato of the 


Eight Cylinderi y. Six Cylinden 

N ow that the six-cylinder automobUe engine has 
tttlatned to such univeraal popularity, thanks 
to the unremitting etforts of designers and build- 
ers, It does not seem altogether logical that it may sotm 
be supplanted. But that It may be superseded at least 
in part, in the mU; far-distant future Is a contingency 
with which Ote automobile world must concern Itself. 
Already the eigbt-<rylinder motor Icksus large on the 
liorlsun; for one of the largest of American makers 
has let it be known that henceforth a good part of 
his output will be driven by eight cyllndera. 

In thus taking one step in advance faia brother 
makers, for there is no other American eight-cylindflr 
motor car, and only one foreign maker produces them, 
this American pioneer haa given every thinking person 
abundant food for thought 
In the early da,vs, when the olngie- and twin-cyliii- 
der motor held sway, motors with four cylinders wefle 
looked at askance as being Just short of mechanical 
inonstrosltlea ; and no one bad even thought of a atn- 
cylluder car. And new comes the elt^ttr^Under motor, 
and It comes With a whole lot of sound oomaaon seswe. 
behind it and a jOmBber of reoeoos why R abeidd leaUf 
u bid for pqjMOar esteem. 

It Is true tlMtt Hi* flight-cylinder aotof hM mors parto 
ihan has the etx; hot if this mulHplying of part* M 
examined naretolty we find that the propeelHoA le, hM 
us distnrtilng ns might appear at first btoeb, 


strength of the various units If applied to the number 
of dlvialons, brlgadeo, army corps, etc., mentioned Itt the 
dispatches will give a closely accurate estimate of the 
number of troops engaged. ' 

Edible Flowers. — A consular report from Galeiiitta 
describes the uses made in India of the mahua tree 
(otherwise known as the moliwo, malwa, mowba, mowg, 
mowra. or ilUiriel tree), which grows wild In the •NUtor 
part of that countgy and Is also cultlvatod to oom* ek- 
tent The crealfi-flolored flowera appear from FebViiary 
to April, and arrive at maturity abOnt the aad at 
Marcb, Koch morning about aunrfaw the aaoMleni: 
corolla-tubea fall In great showerii to Hu groahdi WWflb 
has been cleangd to receive them- The toll tnm f 
single tree continues for from seven to fM dgn; 9^ 
flowers are spread out in the sun to rt«e»v delM' 
^hanging to a reddish brown, abd their peeaUM mm 
Oder becoulng mere awmreat Thoaito eatoh fto<* ‘ii# 
a rtMMtderable extent, the maJoHtF Of flto aiw lX driM 
and oedked with rice or other grat«ya atoiraa is ew. . 
tiwnHy sweet, and not easily 4i8««todr|F pMMiiagiaiih^ 
.customed to 'eating It Sugar • 

from It TlwdoisHlatataathatto.to*'hdmx«;(i*^^ 
ahum about ^t.^,2Qo people mm 'wahtM^Rdti^ - 
ftrtlete <a tptO. faa fiowars are 

^ ^ saw* atolh# iii 

V' ■' ,”•"'■7'.,-' ' • 





irtriii# tMw WOHt IntpovUnt bnnduiH ot nn Army aro: 
j| CRTMlry. tlie AttlUery, and the Infantry. In 
A;Uttloil to tbMe there ere the Coeet Artillery, which 
eiiKiDi; BUropaen netkiiiB le eeneraity not very far d»- 
end the verlow generel w>rvl<!e bmiichcM, cnel- 
aeCKA tjeertenmetere. and commlmarloe. All of the 
JlMifV ere, of Connie, Important In their spherpa, hut In 
thfe 'tMttoa to he fouglit m e general Bur«)i)ean land 
nlief, tl{e €!avalt]r, ArtUtery, and Infantry arc by far the 
mod Important, and e more detailed conaldcratlon of 
the anna an need hy tbeae branchee in tho rarloua 
amuitricM win fouow. 

Tto aMln object of tbe Cavalry In all of thcac arnilea 
la to reeonnoltor and obtain informatlwi of tlie enemy 
and tbe terrain on whieb be tqieraten. Bor tliat par- 
poae tt la eent ont ahead of tbe main army, and la 
OwMtON generally the flnit arm drawn Into active en- 
gagenMnt with the enemy'a advance trooiM. During the 
djttftng of the Infantry and Artlllfry It mnat be In 
readlhi^ la addition to Ita ecputlng dntlce on the 
fhiiriti, to throw Ito oopport to wherever it may be moat 
needad for the BuccHm of the Army. 

*nie Cavalry la armed with a rifle or aword or both, 
and in aome oaaea vriih the lance. They are called by 
vartona aameo, aa to Oermany : Htuaara, Dhtana, Dm- 
guona: Ruaala: Ocancka Dragoono, HuBaara; France; 
Oaimaalen, Huaoara, Dragoona; Great Britan: Hue- 
sera, letncera ; Auatrla<Hnngary : Dragoona and Dhlana. 
They are alwaya mounted, and their ultimate training 
haa to vlMv their aMtlty tor long eervlce to the saddle 
without reat. 

The Field ArtiUety arm of a modern Army la un- 
doubtedly the moat Important branch, next to the Infan- 
try- la tact, it la probable that the aucema of a modern 
faille will depend on the auperiortty of tbe Field Artil- 
lery. and enonnoua auma of money have been aiient 
with a view of providing flcM artillery guna and ammu- 
nitton to each of the countriea Involved. 

The two nattona that have led In the development of 
Field Artillery are undoubtedly France and Germany. 
Bach baa followed Ito own Hue of deveUnunent to a 
oertoto eatenl, but If reiMrta contained In mllltory 
magaatnea are correct. It may be BMeume<1 that tho 
Franch Field Artillery la the more efficient. 

The object of Field Artillery la to support the lufuu- 
tiy to Ita advancea or Ita reieeau. It alma to hit the 
part of the enemy which la meet dangeroua to tbe 
Meodly Intontry aud whh^ would hinder ita auccean 
Btoce toe enemy's Artillery would do the same tblim, It 
la evident that a tuoderu battle will geuerully lx>gln 
with an artillery duel, and that whichever aide la able 
to alienee tbe other aide's Artillery will have a treraen- 
dema advantage. In fact, until the enemy'a Field Artil- 
lery la aUenced an advance of the Infantry would be 
practically Impoaaibla 

Aa the Infantry advaucea the Field Artillery mual Iw 
to readtoeea t6 fire over toe advancing lluea and attack 
parts of tbe enemy'a troopa, or muat be able to move 
with I]ght|>ln|i rapldW to any other iKwltlou where Ito 
Are is needed or la more effective. 


Fire, and Mobility. The gun on whieli the vnrl- 
oua armi<>a are dniteiidlng more lima anything 
e<ao la iindoiibtiMliy wtmt la c-alhat the light Held 
lih-ee, all of which are apTiroximately .‘t-liu-h 
cBlIher. To apportion to tho beat advanliige the 
viirloua qiialltlea desired In a .1-lnch light Held gun htia 
been a difficult problem, and each country haa devel- 
oped Ita own piece differing from any other. Aa will 
be a<*eii from the following table, the French are 
wiulpi»e«l with a heavier gun, fliing a heavier projia-lile 
at a much higher vchaity, than are the tienuuna. Nlinv 
the energy of a pr»»Jectlle varies directly ua the iniiaa 
and the wiuare of the velocity of the projc-ctlle. It la evl- 


und Hiiine chIIImt SliullHrly for the aame weight of 
projectile the remHiniiig velm-lty will la* greater for the 
greater liiiliiil >el<K-lt} Coiiaenueiill.v. alnce the weight 
and trilthil velocity <if tin- French an- greater than that 
for the (lerniuM, 11 will be Ne4>n that the remaining 
veliwlly for iiiiy niiige and llu-i-efon* the alrlking energy 
of (he projwllle will be greater for tbe French gun 
than for the Germun 

Tlila la of great imtiortarice alnce it enublea tbe 
French to direct ii more effccilvo Are at long ranges, 
and tin- kIii-II aa well aa aliraiaiel of the French will be 
more deatructive both agalnat curtliwurka and per- 
aouuel. On the other hand, If the target la ebauglug 


KIKI.n ARTILLKKV OF THK KUUOPKAN AUMIKM 


Ommtry Knaliuul 

MmIc by Kngtand 

Oattbar, tnehrn a :< 

Waiaht ot proJaotUe, pound* la 

Muszle velocity, (set per •rcond . I.aoo 

Bote at tire, ebot* par minute 30 

Maximum offeettve range, yard* . . 6.300 

Muaxle energy, foot torn. 330 

Weight of gun and carrtage, potmd* 3.800 

Number of gun* In a battery 6 

Rciuuda of ammnolllon per gun with a 
battary. ... 176 




EngUah Add gun on tbe march. 


dcut that the French projectile will be more lajwerful 
than the German. On the other hand, It will be more 
difficult for tbe French to haul their guna from place to 
place. Tho foregoing table glv*>a the more Imtiortant 
and iutereatlng data for Field Artillery for various 
euuntrlea : 

Gonalderlng the above table, one can make hla own 
deduction aa to Uie merits of the Held Artillery Tak- 
ing the two moat important countries, France aud Ger- 
many, the following comparioon may be made : 

By remaining velocity Is meant the velocity of the 
Itrojectllo at any part of tbe range; for example, a 15- 
pouud projectile flred at 1,700 feel per second muzale 


quickly and It la nocesaary to shift tbe gun, the Ger- 
mans, having 600 pounds leas to move, will be able to 
do this more quickly, and thereby have a great advan- 
tage over their adversary. 

The range given lu the table Is tbe maximum effec- 
tive range aud la generally the range obtainable by the 
maximum elevation of the gun on Its carriage, about 
l-l degrees The maximum range obtainable for any gun 
Ik for about 43 degrees (-lovatlon, after which the 
ranges become shorter. The range for all of these guns 
that could la» obtnlued with the giiiiH at 48 degrees ele- 
tatlon would l)e tjetweeii 0,000 ami 10, Ota) yards, but 
since firings at such long ranges would have little, If 
any, effi>ct, no efforts have lieen made to construct a 
carriage for such elevations, unless It is Intended to use 
It for Imlloons also. 

Ill actual battle the guns of a battery are lined up 
and one loudwl caisson Is placed next to eaCli gun. The 
entire battery la behind ctiver. and generally cannot aae 
the targets The fire la dlr»>eted by each gunner aim- 
ing on a designated aiming isilnl, with an Instrument 
set at a given deflection, so that the gun will actually 
rmliit at the target This defle«-tlou Is calculated by a 
trlungulatlou method by the Battory Gommander, who 
Is located some distance away freun the battery cither 
on elevated ground, on a ladder, or lu a tree. The Gor- 
man system of oliluliiing the deflection is to measure 
the angles carefully , by ineuns of Instruments, thereby 
nttem)>t]ng to make the flrsl sbofs effective; while the 



Type of Maxim machine gun used by EngHah. 
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s(^i)fmcjymcAN 

Dtt« to *Mrtd *dT*iK» of oelwce Within the iMt tow 
yehiw, Another element must be contended with to the 
next WAT. The eeri^ne, which, a few yearn Ago, wa# 
coiwldered An ImooMlblllty, la to-day one of the beat 
means for obtatolof accnrate tnforwatton eoneemlnc 
the enemy. 




'hato been eartM' 
with bnniliw toMe» 

by horWM-to m M*. wili'atom;|iw''|A*^#,lii^^ 
tile, Ahd^ Will 'l£ow 'how 
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cucmy’N Infantry entrenched behind embanhnMnta. 
With a high velocity the trajectory of the htojectlle for 
H given range ia very flat, ao that the troope would be 
able to sit behind the cover, and bAVe all projacttlaa 
either strike the embankment or paaa over their heada. 
Kor tbla emergency a battery of bowUseom la called 
Into action. By reducing the charge tlie* projectile may 
be started at a higher elevation, which oansea the pro- 
jectile to tall to the ground In a much iqore nearly ver- 
tical path, and enables It to Ite dropped back of the 
embankment. As a concrete example, assume the 
enemy's Infantry Ijehlnd earthen cover at 8,000 yards. 

The slope of fall of the French projectile at that 
range would be about 7 degrees or 1 on 8; thla given a 
considerable apace liehUid a wall that would be prac- 
tically Inirauue from the artillery Are. 

By calling a 4.T-luch howitzer battery for this work, 
the Artillery Commander may Are a OO-pound projectilo 
with 900 feet per second mustle velocity, which would 
give him at 8,000 yards a 8l<«e of fall of 1 on 4.8, or 
be may remove some powder from the charge and Are 
the projectile at A20 feet per second muzzle velocity, 
which would give him a slope of tall at 8,000 yards of 
1 uti 1.8, with which it wotild be practically Impossible 
tor the enemy to remain behind the cover. 


there are two means of combating a Aylng machine. 
Many military students contend that the way to de- 
stroy an aaroplaoe la to put a machine rlAe In another 
aeroplane and attempt to combat It In the air. Thla 
will probably be the method followed In a modern war 
at the present tlmo. Another means Is to provide Aeld 
artillery guna able to Arc In the air, and many balloon 
guns of thla type have been tried out by varloua coun- 
tries. One notable cannon of this tyiw Is the Deport 
Aeld gun, whldi is so arranged that It can bo used as 
a Aeld artillery gun for low targets, but may ho trained 
for aerial targets as well. 

There are a number of difficulties connected with 
Arlngs against balloona or aeroplanes, and extensive ex- 
periments have been carried on in various countries for 
the puriioee of solving this problem. The large ordnance 
manufacturing concerns of the Krupp and Bhrhardt 
companies, In Oerroaiiy, have designed and manufac- 
tured guna Artng 3-lnch projectiles mounted on automo- 


thd tonfbt ' ’ “ 

Th tildMCrMwUtima can itoflMd trim 
bai^ been damonaBatod, WWte toeza gam wmOA iWrob- 
aWy not he vwjr effective ggatoit tro^ on ttto tlikHfwI« 
there la aatoU 6<nni>t but flwjaKJd 1^ 
would be a eery dangeM»» IneehveiitoiM^ 
oneny. itoi^irimehtz canted o)^>ato h^cwn 
bomba cad be drowed wl^b gmt accdtody ftoto a ebo* 
alderable belght, and a atohttog amtoffemedt Atf 4toli- 
ptog them has been fairly well perfccteil. *ito;lbfto«il|(te 
of such a sighting device to to act the abRht al a dHMito 
elevatiod, depwdtog on the speed of the aeiraptanS add 
Its belglit, aim at the target, and release the botab ds 
soon as tto stglit is on the propet target 
There Is yet another AeM Of uSe tor Aeld acttdsiy* 
In Oermany and France there are a number of jofftea 
which are protected by extensive tortlAoatlens. Id dd* 
dttlon, temporary fortlAcatlons wlU be thrown dlP by 
4wch side for the purpose of protecting Important stra- 
tegic places. To destroy these fortlAcatlons and drive 
the troorw out the siege artillery Is brought Into ae- 



Grrman 11 -inch siege gun in Aring poeition. 


Balleon-repelling gun on automobUe in action. 


Aiiotlifi iil»jc<-i of Him’ lii’uvy cannon is, that a bat- 
tery OSH Ih> (iuI 111 iHiNltloii to sweep a largo Aeld, and 
with Its long rHiiKos i>r*’veiit the enemy's lighter artil- 
lery from coming within elTei'tlve reach 

The vehK’lt} of thew- howitzers Is practically the 
same for all countries, and Is about 900 feet jier second 
for the longest zones, wlitle the cnllbers are approzi- 
mately .IS-lnch with u .'loiiound projectile, 4.7-liich with 
A <l(»-iK)Utid projectile. 0-lnch wdth a 120-ponnd pro- 
jectile. 

The numtier of rounds that will lie Ared during an 
onllimry battle can mil) Ih> Imagined. We have data 
from the liusso- Japanese War showing that at lijaopan 
one iHittery Ared il.tMK) ronnds In utie day, while another 
Ared 8,894 rounds, muktnr; for each gnu about 41.8 
rounds in one day. This was not on uncoimnon occur- 
rence, and It shows the exiH-nse Involved In carrying on 
a modem war. 

The most common projectile of the 8-lncb caliber la 
the shrapnel, which Is In Itself a gun. arranged by time 
ftisos so that at the desired height it Is made to burst, 
shooting fofward out of « shell SOU lead balls, each 
affective ^cfklll u mao. 


biles or on wheels; but so tor no deAnIte conclusions 
have really lieeu reached as to the most effective man- 
ner of Aring at Imlloona. 

Among the dltAcultlea experienced Is the fact that the 
aeroplanes move very raiddly, making it difficult to fol- 
low them through the sights of the gun. Another diffi- 
culty to bo encountered Is the toct that the required 
angle of departure for a projectile to reach a certain 
range varies as the target moves above the hurtsoa. For 
Instance, a target on the same level with the gun at 
6, <100 yards range may require an angle of departure of 
11 degrees; while If this target ehould be located 45 
degrees above the horizontal the anper-elevatioa, wfaliAl 
Is the elevatloo Of the gun above the Una drawn ItoMu 
the gun to the target, would be only 4 degrees 
or 6 degrees. If the aetoidane should be the same 
distance but vertleally above the gun, no etevattoh. 
over the dtreetton of the Una of atgitt WMild be 
necessary. o. 

It Is also a dineutt matter to estimate the distaiiCe 
to' these iMUeons, and the use of rauge-Audlng tostra- 
mente, due to tbC rapid movement of the targetsi la at 
times almost Impossible. In some cases experlmeffte 


tion. The guns for thin jiurpoee are brought up oA 
wbe»,ls, as In the cane of the nmaller calibers, but 
are rdaced in ntore or less iiermauent positions for 
action. '' 

There Is no standard proiKirtlon of number of these 
batteries used In the various armtea. The wa(|hts of 
the projectiles and veliwltlee are more or less the same 
tor all. and for Germany and France are about the 
following ; 


7.0-lnch caliber, Aring a projectile welgtdae 340 
pounds with 1,100 feet per second veloffiV' 
0,d4nch, with a 480-pOuud projectile and 1,000 toet 
per second velocity. 

J0,«-tnch, situ a 700-pound ptoJectUe tod 1;0Q0 frat 
per seCohd velocity. 


While It Is probable the sawMiw 0 battto will d»< 
p^ to a latye extent on the sgpiMPt of tile to 
filiery, ^to.e^to that the 
tent hrm to tim iiitiintry, Which Id ptoettottito 
case must decide the Anal isnto. f29w Rivalry pi# he 
the Arat to be drawn Into a Wgttie, apd 
may degtrey the enemys artjJldw, m « hitfle i*t# 






Itte IM# <«|T«I| iwek the enem^’e 

tMnel smde of mtitmstatiJot the Intentrjr i« to 
ttafiiegr then la a }liie with ajong Inteml botwaea each 
Tbl«i aktovally, is for the imrpoBe of offerlux 
..’>#)||MM(Uer target for the eoemy. It maltee It more Alffl- 
bowerer, fOt the leaden to keep aa good control 
hxgr the tnen, and for that reaeon oue of the objecte of 
astilkry la to make the enemy's troopa deploy 

Vhe Infantry aOldtor la armed In all the countries 
(Wfth a ft0e uad hayoneb The rifle la the weapon upon 
rehaaeft la plapad, the bayonet beiag uaed only aa 
A jbnt megaa, wbea in a liand->to-band encounter with 
. fliA'hMmy. . 

' rllieB of the various oountrlea differ In certain 
dnaUtlaa. hut In ganentl outline they are more or less 
gl^ The ftdlowilig table givea the more 
Mportant data about tfaeae rlflea. 

,;^ihe qualities as regards weight of bui- 
lat and velocity aa described for field 
afttUary prolecttlaa bold here also. Hy 
finger space as given below la meant that 
if the rifle la fired 1*2 Inches from the 
gfouud and almtal at tho middle of a tar- 
get of a height of an average man, 08 
tnchOB, and an Infantryman is anywhere 
Itialds of the limit of range given, the bul- 
let would hit him. Iteyond the ranges 
given tlwre will Im a apace at ol>out the 
mhldle of the trajectory where the bullet 
would pnas over the head of a man, and 
whetOt therefore, he w<mld Ih‘ In ia>rfect 
safety. It is evident tliat the gnsiter t^e 
danger atmee the more dniigeroiis will lie 
the rifle to the enemy’s trouisi. 

Mhtce about lIKMi (jermniiy and P'rnnee 
have adopted the pointed hiitlet. With 
tbta the resistance of the air is 'greatly 
nsluoed ami the ranges obtalhablo with 
the iHune vdoctty, weight, and caliber are 
greatly Increased. 

By Increasing the velocity the danger 
space for any range is of course Increased 
siuoe the trajectory Is much flatter, and 
for the same "kick” of the rifle a much more powerful 
bullet la obtained. 

Probably every country has develoiied, or is develop- 
ing, a semi-automatic rifle, wbleli differs from the ones 
now In use In every army by the fact that iiart of the 
iwwder gases are ua»«d to otwn the breech block, eject 
the empty cartridge, and reload the rifle — alt of which 
cqjieratlous are now performed by hand. With a semi- 


SWTIFIC AMERICAN 

automatic flfle the magaalne can be emptied without 
moving the gun from the shoulder, and a great increase 
in the rata of Are can be accompUsbed. 

The opening of fire from the Infantry will generally 
be delayad until accurate aiming Is iwsslble, unless it is 
desired to cause the enemy to deploy its forces earlier, 
and although the ballets ate effective at 1,900 and 2,000 
yards range, the real fighting will not begin until at 
much closer rangoa 

With each regiment of Infantry there belongs a pla- 
to(Hi or company equipped with two or four machine 
gnna. These machine guus generally fire the same am- 
munition as la used for the rifle of the army, but fire 
It seml-antoraaticaUy from clips or belts containing ;io 
to 280 rounds each. 

Tbe most notable of these machine guns are the 
Hotchkiss (French) and Vickers (English), the former 



Battery of French field guns, hauled by automobile. 

firing from clips containing 80 cartridges, aud tbe latter 
firing from belts containing 200 cartridges. The rate of 
fire of these guns is about 400 to 900 shots |Mir minute. 

These rifles are transported cither on light wheeled 
mounts or packed on mules or horses. TheIr prime ob- 
ject Is to Is* able to take up a ismltlon aud lie able to 
deliver an overwhelming volume of fire where needed 
The coast artillery was mentioned above as not 
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being very well dcvelopwl In Enro|s<Hn countries. This, 
undoubtedly, is due tu the deiH*inlpnce they place In the 
battle fleets and the short shore lines. The guns in tho 
coast fortifications are of eomimniilvely small caliber, 
none exceeding 0.9 Inches These guns nre mounted on 
disappearing carriages, Iml ennnot he very effective 
against the^large calllK^rs as for instnnee the Ifi-Inch 
and 14-lnch guns on a battleship It Is luissilile that 
every wiuntry feels thal with their land forees, they are 
perfectly able to repel any landing parly that might 
desire to venture ashore. 

A Graeco-Roman Era in Egypt 

A n exhibition of jairtlculnr Interest to Egyptologists 
WHS riss*ntly otieneil at the rooms of the Soeiety of 
Antiquaries, Burlington House. Here have iK'eii eol- 
liH ttsl samples of the <llscoverles made at 
Antlnol‘ and Ahydos during the past year 
The work at AnllncM* Is most largely repre- 
sented, aud the finds thrf)W eousldorable 
light on the life of tile Inhahltants of the 
town, espcelally during the fifth and alxth 
centuries, A 1>. 

Antlins' was founded In tho latter part 
of the year l.'IO A I), while Hadrian was 
voyaging down the Nile The Immediate 
cniise of the fonmllng, we are told, was 
the loss by drowning near hy of the Em- 
IsTor’s favorite, Antonins. The bulk of 
tbe papyri dlseovensl Is in Greek, but a 
few are In Taifln and a eonsiderable num- 
ber In Coptle. 

One lalinible find of tbe year was a 
niimlM'r of pagt's of Tlnsierlltts dating from 
tile llflli or sixth O’litliry A I) This Is 
praethally the only example of s Tlieo- 
criteun M.S, whhh Egypt has yet provldeil, 
and the faet that It Is at least seven een- 
turlw earlier than the earliest of the 
medheval MSS. makes It a find of con- 
siderable Imporliinee to scholnis 
Shorthand apia'ars to have been In exist- 
ence In those early tlates. One fragment 
not only gives a laitln alpliubet with the 
letter names in Greek, lait lists of words with their 
shoriliand eiiulvalent. I'artleularly valiiahle also are 
a number of Coptic woven taiiestrlos whl<-h riiii from 
tho third to the seventh ewiturlos. Some t’lvceci of 
woven silk must have lieen among the earliest that 
(sviir either In Enrols* or Egypi They are supimsed 
to date from the sixth century, and silk was only intro* 
duci>d Into Eurojs* from China atmut 980 A. I). 

Sir Frederick 0. Kenyon, who ofameil the exhlbitimi, 
remorki'd that the finds were largely tbe work of Mr. 
.1 de M. .lohnsou They illustrated the dally life of 
GrHH-o-Ilomau Egypt In the early eenturles of our ora. 
Partlciihiriy valuable M’(>re the Latin mauuacrlpta, which 
were very rare from Egypt 
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American Motor Population. — According to tho 
latest iiiitheiille flgiirm there are now tu the United 
States l,54H,)ir>0 motor cars. Tlie figure Includes both 
gasoline and electrle vehicles for both pleasure and 
commercial imriKjses. This figure Js the total registra- 
tion up to July 1st only, so that hy the end of tbe 
year It undoubtedly will be eonsldernhly larger. The 
regisfrathms for the tlm*t> previous years are as fol- 
lows. 1!)1.% 1.25.1,878 registered; 11)12, 1,010,483 regia- 
tered; 1011, 677,000 registered. As might la* expe<.*teil. 
New York Stab* U*ndH with a total reglslrnllon of 
140,653 curs. Nevada Is last with 1,268 ears regia- 
torts!. 



The German Emperor and hla ateff obaerTlni Held operatlolia* 


N O btiidnem man would uudertnhe n new enterprise 
without Urst preiiarine a sebeme or plan of opera- 
tions; and as an army Is n city appeariuR suddenly In 
a country, and chanRlnR Its location each day, thus 
either completely breaking Its line of supply, or requlr- 
Ihk the sudden extension of the same, and tMtrhaps In 
a new direction, the necessity for the formation of 
plans for the operation, and iiartlcularly the plan of 
Bupply. Is self-evident. 

The flahtina capacity of the men of nil civilised na- 
tions is shout the same, and when armies equal In 
numbers, discipline, and effectiveness are optHwied, and 
are each commanded by masters of the art of war, that 
army which has the best conceived and best executed 
plan of supply will have the liest chance of achlevlnK 
victory 

The art of war is usually divided into two parts: 
Stnleay, which Is the art of dlsposlne and movlnit 
troops over an extended theater of operations, and 
TncUvt, the sphere of which Is limited to the field of 
battle. 

Ordinarily, when a campalKii Is studied, luquir.v Is 
first made concerning the forces engaged, their locations 
at the commencement of operations, and the position of 
their reserves; the roads selected for the forward uiove- 
ments and for the strategical concentration; the ob- 
atacles to be surmounted and the preliminary engage- 
menu preceding the battle which fr«Hiuently terminates 
the eauipalgn. 

Next, entering upt'U the domain of TavlUn, the terrain 
fought over, the order of battle adopted, the movements 
executed at different periods of the action, the employ- 
ment of siteclal arms of the service, the results 
achieved, and. If it occurred, the retreiit and pursuit of 
the defeated army 

A campaign can, furthermore, Ite studied by ascer- 
taining the preparations made for it; how the tnaiiis 
were mobilised; bow the supplies of all kinds were pro- 


vldttd prior to the commencement of active operatlona, 
the manner of transporting them from the centers Of 
production to the base of operations and how they were 
stored there; how the troops lived; how the alCk and 
wounded were evacuated ; finally, the pnasautlons taken 
promptly to fill the greot gape which ao raiildly occur 
In the ptiTMotmi'l and materiel. 

When we study o«h> of those campnlgtva which have 
become classic, as those of Konaparte In Italy In 171)0 
and 1800; or of the campaigns of 1800 or IHOB; or of 
the camiMlgn of 1800 In Austria, the brilliant success 
and the Importance of the reaulta achieved in a short 
time Impress one. Upon more mature reflection. It is 
apparent that those great military and political achieve- 
ments have not resulted In consequence of a caprice of 
fortune, but have always been preceded by most minute 
ami careful preparation, made with great prudence, 
profound foresight, and a thorough knowledge of all 
the requirements of the armies. 

That part of the art of war closely connected with 
titrategy, which alone can facilitate, or even render 
practicable, the most baxardous and the most success- 
ful combinations. Is the administration of armies. It Is 
the art which Is charged with providing for all the 
wants of the trmqsi, and which husbands their strength 
so that without ls>eumlug weakened by exhaustion, they 
are enabled lo attain a distant objective, concentrate 
there, and finally strike a derisive blow. 

To provide for the wants of the troops every army 
has one or more administrative departments charged 
with the procuration, custody, and distribution of cer- 
tain varieties of supplies which are e-sseutlal to keep 
the troops In health and strength, and which provide 
them at all times with everything that Is Indispensable 
for the furtherance of the plan of camiwlgn. 

In forming a plan of supply for a particular cam- 
paign the following points must be carefully consid- 
ered: the resources of the tbeotor of war and the 


facility of utlUcing the same; the tltee of yeair 
cUmate; the nature of the war, wbet^r OlVei^e or 
detoudve; the length of the Hue of cornmankattopa; 
the rapidity of the movements ; the pTaplaqUlty of ttip 
enemy ; and the temper of the Inhabltanta. 

The national country muat prtivide tte supplifis for 
ite armies. This Is partleuiariy Importet now. afl It 
has been held that provlstons and fpodatulls of oidt- 
narlly Innocent use, which are usually only coOiMWoii- 
ailv contraband, may become ahttolutely oontrabmMi Of 
war when act.ua]l.v and esixs-lally destined fpr the ttilW-* 
tary or naval forces of n ts'Illgerent 

The right of armies to take from the co^try all 
that they require for their sustcuauce la Indigputable, 
though we usually understand the expreoaton "IjlvtOff 
upon the country*' has direct appUcatlon to an eneny*! 
country. Military necessity, as nuderstood by ail etvtl* 
Ised nations, permits the enforcement in an enemy’s 
country of all those measures which are Indispeueable 
to faointate and anetst In the conduct of the war, and 
which are lawful according to the modem law and 
usages of war. 

The preparation, therefore, must extend to an elabo- 
rate study of the resources of the home country and of 
a probable theater of oimratlons. In some of the great 
tiowers this work is carried out through the cn-opmh- 
tlon of the various civil autborttlM whose duty H k to 
make Instint reimrt of any change In the supffiy slttw- 
Hob In their distrtcL Statistical data and mu^ mapa 
are preiatred showing: 

The principal production of the country; the dlstrl- 
hutlon of the avnllwhle resources; the importance of the 
last harvest; the amount of the eximrte of aam^; tile 
amount locally consumed ; the number and kind of meat 
cattle; the number, motive power, dally capacity* and 
location of the flour mills; tht* number and average 
yield of the bakeries; the number and location of 
abaliotrs and meat-packing eetabllalimaDta } the hutobar 
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tll^Mle ti^ aarviceBare entirely aeperate, hut work In 
ookHpaliittOo wKh eaob other to carry out the 
maifi for wWclt they are created— ^the aup- i— 
ldy And maiotMUuiee of an army In the field. 

Xtte aaecbaa or failure of the campaign dependa 
upon the proper operation at the aervlce of the j 
Uoe of Oothnunlcatlona. and thle Important poei- 
tlctt la aiwaya aaetgned to a general officer of 
reeogniaed ability and discretion. He la aMlated 
by a large and numeroue atalf to enable hto to 
carry out the varied and multltndluoue dutlea 
aaaighed to him, and, in addition, ban a competent 
force df all anna of the service to preeerve order 
along the Line of Commuiiicatlou«. gnard the 
depots of supply, and protect the line foam attacks i 
by the enemy. Such officer Is subordinate to the | 

commander of the troops In the field, but his j 

dutlee and reeponatbUlttes are second ouly to such j 
officer. I 

The conunauder of the Line of Gommunlcatlona * 
must then see that his depots are adequately sup- j 
piled, and mtmt forward each day to the tro*^ 
the twoessary suptfiles for man and horse, and 
likewise core for the evacuation of the sick and 
wounded, and the custody and care of the pris- i 
anen. id eoeble him to do this, all the neces- 
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sary field eatHPineots are provided; fur Instance, a 
field Bakery. Comiwny, and equipment for each 
Llvlsion BUwUed by the Idne of Cummunlcatlous. 
The Field Bakery In our Army consists of twelve knock- 
down hake ovens with all the necessary equipment for 
producing bread and the tentage In which to install the 
dongh troughs, and shelter (be men. Bach oven Is capa- 
ble of producing 2,000 rations of garrison bread per 
diem, or 1,800 rations of field bread ; this is bread pro- 
duced in sneh mSnner that It has not as great a “pile” 
os ordinary (or garrison) bread, and being baked In a 
much Blower oven, and no loaves allowed to touch tor 
“Mae") la completely envelc^ied with a good, thick crust, 
thus permitting the bread to be readily shipped in 
u'agons; and Its freedom from mdsture renders It pos- 
sible to be kept In good condition for a week nr ten 
days. 8o that each field bakery can produce daily 
80,000 rations of garrison bread, or 18,000 rations of 
field broad, sufficient to suiviy a Hlvlalon. 

The supplies an army carries with It may be divided 
Into two classes: those carried by the troops them- 
selves, and thoee which are carried In the trains. 

The troops having to march many miles a day, starb 
Ing early in the morning and probably not completing 
the march until late in tint afternoon, would suffer 
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greatly from lack of food if cuuipcllcd to nwali llic ar- 
rival of the train carrying the sniiK*. Tl>eri*fore It fol- 
lows that. If troops ore to be fed In the field, they must 
carry rations with them, and tbe nitlon co)iHiimt>d dur- 
ing the day must be repla«»d by llie tmln at night. 

A ration Is the allowance of fiMxl for one ihtsou tor 
one day, and comprises various articles t<‘rined com- 
ponents It Is Interesting to note that the Turks In the 
bnirteentti century first eatobllsbcd tlie allowunee of n 
soldier's dally ration, and in the same century first Inul 
regularly organized supply trains to follow tlielr tnxips 
Kach man carries two days' rations, and the uneou- 
snmeU portion of the day's ration Issned the night 
lM>fore, for tlie noonday meal. 

The transportation attached to organizations Is 
groiiisHl under the following heads, 1. e. : 

(o) The trains assigned to organizations smaller 
than B brigade, designated combat and field trains, re- 
spectively. The ration section of the field train carries 
two days' Odd, one day's reserve ration, and for rach 
animal two days' grain ration 

(b) The trains assigned to divisions, designated am- 
munition, Hiipiily, Nnnllar.v, and engineer trains, res[i«c- 
tively. 

The supply train of an Infantry Division carries two 
days' Held ami grain rations. In the late after- 
■— I noon or at tbe end of a march or close of a com- 
bat, the division commander directs the field 
trains to move up Immediately in rear of the 
troops, and Informs (tie eomninndlng oHieers of 
organizations that one day's rations have liceii 
ordereil to a deslgnateil place. An orderly Is sent 
to that pinev to conduct the wagons to the organi- 
zation ; after being unloaded they return Immedi- 
ately ami Join the groutied portion of the ration 
secthin. That same night, or early the following 
'uorulug, the empty wagons are relillesl from the 
supply train, and this latter set'uri's n renewal of 
its Huiiplies from a designated )>olnt on the Llm< 
of Communications, or is reloaded from a train 
pertaining to the Lino of Commuulcatlcais, If the 
distance from the end of that line to the zone 
occupied by the troops Is so groat as to warrant 
the use of a train. 

There are two methods of supplying an army 
in tbe field : 

1. By consignments of supplies forwarded by 
tbe service of tbe Line of Oommunicallons and 
distributed an above briefly Indicated; and 
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The Nerves of an Army 

How the Commander-in-Chief Sees and Controls a 100-Mile Battle Line 


B V law and rogulatloiw tlu^ fiinofloti of the aittnal 
Cortm In our Arn).v 1 h defined to be "the collection 
and tranaiulaalon of Information for the Army by tele- 
graph or otherwiae." In (.■«>«parif(on with other anna, 
It may be aald that while the cavalry, artillery, and 
Infantry are the bonce, elncws, and muncJee of the 
body militant, the Slanal Gorrw 1« Its ncrvoue eyxtem, 
llie harmonious action of all parts of the military 
tuaohine dcfieiids primarily on the quick and precise 
delivery of information and orders, and it Is upon lines 
of Information that a commandliq? general dependa to 
carry this information from the units of bis force, 
and to return his orders to them. These lines are the 
means by which military Information Is transmitted, 
whether by wire telegraphy or telephony, radio-teleg- 
raphy, visual signals, messengers, or aeronautical craft 
Modern war involves the employment of huge armies 
distributed over an extensive terrain. With long-range 
and rapid-fire weapons has come a necessary dlsiierslon 
of troops, and the consequent extension of the lines 
has threatened the efficiency of command by the gen- 
eral, and made increasingly difficult that unity of action 
so necosoary to the successful employmeut of hts forces. 

' The adaption of neutral-colored uniforms and the con- 
(calmont afforded by modern means of Intrenching 
make still more difficult the delivery of ordera by staff 
officers and messengers. The apparent emptiness of 
the modern Imttlefield has been frequently remarked 
by oliHcrvers In recent maneuvers and wars. Under 
present conditions in warfare, it may be aald there- 
fore that the spef-dy transmission of Information, a 
prompt declshai on Us receipt, and celerity of move- 
ment aie more tluiu ever uccessar)'. The space and 
time factors have greatly Increased In relative Import- 
ance It devolves particularly on the Hlgnal Corps to 
provide for this sias-dy transmission, and this Is ac- 
conipllsherl by the use of electric communication In 
the Held. The telegraph and telephone liave become 
so much a jmrt of our dally life In btislness and per- 
sonal rclnthjus, that wc scarcely realise our rellanoe 
upon the servlet- rendered by the elaborate system of 
wires, apparatus, and well-trained personnel. To re- 
establish us far as iKisslble sueh service under Arid 
coniUtUius, Is <«ie of the objects of the Hlgnal Corps, 
It Is obvious that, under sueh conditions, an entlrdy 
new lliu- of e(iiilpmcnt is retiulred, and that men most 
Ik* specially traliusl to use It, 

In provlillng proper organization and suppllea for 
iiillttary lines of Information, the work to l)e performed 
may be considerwl as divided Into three classes. First 
the laalntcnunec and ois-ratlon of such Hues from the 
Capital of the nation to the heachiuartt-rs of the Army 
In the field; secoinl, the <’(mstructlon, maintenance and 
o|ieratlon of radio-telegraph stations and seml-per- 
mauent telephone utd tclcgruph lines from the head- 
quarters of the Army in the Held forward to the variona 
divisions ot'tbe front, also the provision ofj.the neces- 
sary eamp telephone and telegraph Hues within the 
Army ; third, the establishment of the temjiorary lines ■ 
In the combat sone Inclnded within the active field 
opt^tlons of the divUlons, consisting largely of insu- 
lated Wires laid on the ground and the radto-telcgraiihlc 
and vlsoal dgnal commooicatloii for tactical purimses. 


In ,tbe first class named, most of the equipment re- 
quired would be that taken over from the commercial 
telegraph systems, which under stress of war condi- 
tions, at least in part, would have to be manned and 
operated in the interest of the nation. A military or- 
ganization and control would be substituted for the 
civil one, and the ordinary telegraph apparatus, either 
land lines, cable, or radio, would be used. The Signal 
Conw soldiers In this sone of operations could be 
quickly recruited and urganlsed from the operators and 
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linemen of tbe rountry, and they w 
Uttle preliminary military tralnlst, 
would be In territory well back of the thMfeor at field 
operations, the established roads and taUreiidg W<gfid 
simplify problems of transportatiau and snpii^, 

In the second class, vis., comnranioatloo from field 
headquarters to the front, the work psrfWmhd is is 
territory where recent military operathms nmlto it 
necessary to organise and equip for oondtttohs qnUe 
unlike those for eiectricti oommnnlcatloB in pones 
times. Onie wire lines must, in generol, be hastily built 
with light wire supported o» temporary supiU POtoo 
called “lance poles,” and the r^io apparatus must bs 
of a portable variety. Telegraph apparatus employad 
on high reelsdance and pobriy lasiiiatsd wire la of ^ 
apodal type which has been dsvdapsd in <m m»rm, 
requiring only a few dry cells for operating Otoe Um$ 
and difficult lines. A tory compact and poetaids Afim 
of camp totephone has been devised to most thshlie. 
qnlremeots of rough field service; also a fWdtng tips 
Of telephone switchboard of great ra g gsd aiD sa owl aihn- 
pltdty for use in Add headquarters and egmps, jhU 
this squlptaent of light pdee, wire, and tostnUaeots hM 
been divided up into itroper proportions for the dttSsr- 
ent rsquimmSnta, and special wagons have hsen pco- 
vlded to hiBure its transportgtion la acemimBfIag 
the field army or divisional beadqnartera, Xbs Uttltoto 
and men dsalgBated for this work are otfaullWt''$^ 
Telegraph Companies and Telggraph fiattafiOiMi; The 
sections at these comtwnlm ar« each sgtfiniiMi und 
, firlilsd to install a well-defined part of tiW - i li y W d M - 
The tdegraiffi secUon can eatebUsh and epgtatls a «sr- 
talU amount ttt line with the stathma tttetoOte IChe 
tdephone aectiou Is equipped to put in a camp matirtl 
Btatlon with the wire and totetdtonM for a latgu oamp. 
The plficen and men of the tetogniph battifilaQa «nwt 
he wdl trained, not <mly In their cocmiicelj hgt ft tfg 
ta fhe ahldi^y duties pertalniag to actlto filOd tfaHwIm 
. As at present autbortsed, a t^sgtaph baftaUMit M»W|r 
,-aerrtoe consists <rf two companies. ea«A whnphfiail it 
f site ssetioiM, three of the sections heliig sgifl^pnf 
folegtopb and three fm* telephone InatalhlttM. 
eeapany oonslsls of four office and anh 
Mdcty-atae ijear A toiegraph aeeiinn tmMm Ww 
wagons, and a telephone sectloa three, fortth ^ 
equipaumt 
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p;aMbA« Ib^A lAid-% tiio twt^oAvt 

o.a» peed <or ooBuaonlcatlng from dlvl- 
etoh . Miagnair^ to the tafaotry and artillery brl- 
gtrll^ Ibo dlvtatonal tmvalry reqolrea neana for report- 
htl lba«lk wbat Ua patrola and aeontlng parttea asoer- 
tAlh;, It wottld bo Inadvlaable to hamper the dlvlalonal 
eaMnOl movetnenta with wire conaectlona <a any 
Und* AO tba light field radio pack aeta bave^Wn devlaed 
to aobonpAoy the awtftly moving oavatry. In addition. 
aAAr id|ti»Mo(i headqtiarten, a more powerful radio aet 
in i AiNMdal pln^type wagon, la Alwaya ready to aet 
tip And oeeamnnionte with the cavalry pack aet or 
otbeta, Ibe radio mudc aet, aa developed by the Signal 
Oorpa for oar aervlce, oonalata of three main porta— the 
t, the bnnd'rotated alternating generator. 
It with the aerial wirea, or antenna, 
dth tent and acoea- 
r and la carried on 
With eaally mantpulated atrap attach* 
manta, the aet can he made ready for uae by the mount- 
ed OeOtiOQ ka one minute from the time a halt la ordered. 
Thia laclpdea unpacking, putting up the aectlonal forty- 
AMt naet, nttachlng the operating cheat, and getting 
the handp-^wer geuemtur c^oected and aendlng atarted. 
The little genemtor developa about aS kilowatt, aud the 
maga of operation with another almtlur pack aet la 
abtmt twenty-live milea under ordinary cundltiona. 


SaanfllCAMEMCAN 

The wagon type of tadto apparatuM derlveM Ita jHiwcr 
from a g aa o W aa engine, the alternator developa about 
two and one half kUoWatta, and a nectlonal meat elgbiy 
feet high la enjoyed. Thta can be put up and the aet 
operated in flftMib mlnutea^ The range under ordlimry 
condlttona la about one hundred and fifty nilU"«. 

In addltimi to daotrlcnt equb>mout, the Slgnnl trooiM; 
aervlng with the dlvlalon are aupplletl with kIkhuI 
floga, bellographa, and acetylene lanterns for ilny or 
night viaual algnallng. The larger algual Auks are 
used to tranamlt meoaagea by the “wigwag" Kyntein, 
white with a red center for use against dark back- 
grounda, and red with a white center when slguullnK 
against the afcy or light background. The groups of 
righMeft-front signals oorreapond to letters, amt with 
a powerful glaaa may be read at dlaunces of ten mll(>s. 
The small aemapbore flags are used In the ho mis in 
pairs, and aa the ctunbloatlona In positions are slinul- 


Rriaades UrlgadeB 



Diagram ahowing method of gaining intelligence 
and sending orders between the fighting line and 
headquarters of an army during an engagement. 
Dotted lines are buzier or telephone; full lines, 
telegraph. 
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tnneous, signaling is perfonned ot coiislderuble speed, 
but owing to the small-siaed Aegs, only over compara- 
tively short distances. 

The hcHogrupb cousists of either one or two small 
mirrors mounted on a strong tritsxl, and hy means of 
s<'rew atljustmeuts may reAeet the light of the sun to 
the distant station In any dlrei-tlon desired. With the 
Instrument adopted In the .Signal ('ortis. the relleeted 
rays are controlled by a shutter made up of movable 
blades, up<>rated with a key like a telegrniUi ke.\ uiid 
mounted on the tripod. The long aud short ,suu Anshes, 
which may thus be sent, corresiwud to the dashc*H and 
dots of the Mors(> code. With the four-inch square 
mirror used, signals have been sent eighty miles. The 
disadvantage of the heliograph is that it depends upon 
sunlight Mng available at both stations. 

The Heetylcne lantern Is, In effect, a small acetylene 
senreldighr like thos<> used on automobiles. The lantern 
Is raouiiteil oil 11 heliograph trijss]. By means of a tiny 
pilot Anmc, the main acetylene Jel Is lighted when a key 
is depressed. The Aame is extinguished when the key 
is raised. Thus Aash signals may lie transmitted simi- 
lar to those sent hy the heliograph. The range of this 
small lantern Is about twenty miles on a favorable 
night 

The urganlxation which employs the appliances just 
described in the eone of divisional oix-ratloiis, Is called 
the Field Battalion. This Is made up of two com- 
panies, one called the Wire Comiiaiiy, the other, the 
liadlo ('ompuny. The Arst consists of four sections, 
each e(julp|)p<l with a wire cart, field wire, tiuzsers, aud 
visual signal apiiaratiia; the second of three pack 
radio HcclhniH and one wagon radio aectlon, using the 
t.v|s-s of field radio aiipariitus dcaerlbed : It la also suie 
pitisl with visual signal apparatus. Each comiiaiiy has 
thrw offli-crs and seventy-Ave men. 

' An entirely new and absorbingly interesting field of 
work has l«s*ii oijcned up for the .Slgtiul Corps la avia- 
tion. The Signal (hirjw bus long lieen charged with 
the ImlUain work of the Army, and quite rei'eiitly un 
net of (hingresM has beiui approved which adds to the 
Signal (loriis an avialloii section of two hundreil and 
sixty men. Sixty ofilcers may be detailed In this avi- 
ation sK’tlon from the line of the Army. It is to be 
hoia>d that the Impetus this favorable legislation will 
give military aviation may awaken interest and s<*cure 
a vast pximnslon which this highly Impctrtant new aid 
to the art of war deserves. 

The United States securwl, through the specifications 
put out hy the .Signal Corim in 1IK)7. the first military 
aeroplane in the world. The biplane turned over hy 
the Wright Brothers In 1900, after the final cross-coun- 
( CoarlMrfrrf on ftUffr I9t > 





M ilitary aanltatlon, the ctervlce devoted to keep- 
ing the aoldler In health, bae received little atten- 
tlou from the general public. It le cloeely related to 
the health proltlema of civil conimunltlea Military 
condlUoiM have afforded opiwrtunltleH for atrlklng dem- 
(matratlona of the tKMaiblllty of coiitrollliiB yellow fever, 
malarial fever, and typhoid fever, eo that there la good 
ground to hope that In the future armlee need not 
be decimated by dleoaae. 

Tbo plana and organization of the atrlctly medical 
aervlce of armlea, which carca for the alck and 
wounded, are eeldom dlacuaacd. The public In general 
are content to dlamiaa the aubjoct with aome general 
atatement to the effect that alck and wounded aoldlera, 
eapeclally In war, ahould have every comfort which 
money can buy ; that nothing la too good for thoae citl- 
lena who riak their Uvea In It a defense. The aentiment 
whkdt prompts such a atatement la moat commendable ; 
the manner In which It la put In practice may well be 
moat thouglitfully conaldered, in order that In case of 
war there may be Intelligent co-oijerutlon between the 
Medical Deiwrtment of the Army and the great body of 
the people who are anxious to render aaalatance There 
moat be a complete and definite underatandiug na to 
what la to be accompllabed, the moana available for ila 
aocompllahmont, and the Umltatlona under which the 
work muat be conducted. The latter conalderalion la of 
prime Importance, for It muat lie conataiitly borne in 
mind that the medical aervlce la at beat but a minor 
aocesaory to a great machine, the punmae of which la 
to win battlea. 

The most elementary study of the subject auffleea to 
show UB that any army which attempted to maintain 
with ita troops at the front a medical aervlce aufficient 
to render immediate aid to all the wounded in a great 
bottle would be aubmerged by the peraontK’l and equip- 
ment required. Aggreaalve action would be a physical 
impoaalbiUty. Our greatest military uiithoiitlea tell us 
— and hlatory confirms the statement — that victory la 


won hy the army which has learned to campaign with 
a minimum of baggage, which can move rapidly, and 
concentrate Ita strength quickly on the enemy’s weak 
point and deliver the decisive blow before the enemy 
has an opportunity to reinforce the vulnerable airnt. 
The army which is rendered cumbersome by the abun- 
dance of ita supplies aud which dlaalpatea its energies 
In guarding its wagon traina la an easy prey for a 
mobile opponent. 

The old hunter can be IdenUfled by the meagameea 
of hla kit Ue has learned by experience bow few art!- 
clea are worth their weight and the room they require 
In the field. 

Volunteer eoldlera, tudividnally aud collectively aa 
armies, are iiartUmlarly prone to burden themaelvea 
with equipment of alt kinds, most of which they later 
discard as worthless Imiiedluenta. 

Aasumlng, then, that supplies of all kinds are abun- 
dant and that the matter of economy does not enter 
into the consideration, would It eventually prove a kind- 
ness to equip an army for campaign with everything 
necessary to supply Its men ao far aa possible with the 
comforts to which they are accustomed at home, or, on 
the other hand, la It true that war, from Its very na- 
ture, requires a lemiairBry reversion to those more 
primitive conditions in which the needs of the Individ- 
ual are few and simple? The latter assumption is 
acceiited by the medical department aS the basia for 
constructing Its scheme of service with the troops on 
the firing line. A tborongh understanding of this basis 
and the necessity for Its adoption Is esaentlal to an 
Intelligent discussion of the plans for caring for the 
sick and wounded. 

From the standpoint of military eSeieney, the Ideal 
army would be one In which every men carried a rifle, 
and unhampered by personal equipment was able to 
devote his entire energies to the purpose of defeating 
the enemy ; similarly, the ideal medical service for such 
an army would be tme which, without eimumberlng the 


fighting forces with auppUcs. equipment, and Amtinna* 
bataut personnel, would appear on the battlefleld at 
desired momeat, reitder first aid to the wounded itnd 
whisk them away in falry-llke manner, out of the Mto 
of combat, to a place where all the oomforta pt dvlHoa- 
tlOD and all facilities for their treatment aud the beet 
medical and surgical skill obtainable are at band. 

Absolute realization of these ideela. either for an 
army or for a medical service. Is, of course, unattain- 
able. An army must have a' supply service, a telegraph 
service, and a medical service operated by men who do 
not carry rifles and who ore unavoidably on Impedi- 
ment; but tbelr preoence la juetKted by the purely mili- 
tary advantages wblcb the army gains by tbelr services. 
Thus, it Is unlvorsally conceM thst tbs mortHv Of 
troops Is Improved by the knowledge that they have 
with them even a very limited number of medical at- 
tendants. Bvery military leader desires, of course, to 
provide his men with every comfort which It Is prse- 
ticable for them to have without Impsirlng to an ua- 
warranted degree the flitotlng power of bis army, and 
each deslree the moat efficient medical service It Is pos- 
sible to obtain with a limited allowance of iiersoimSl 
and equipment 

The general system adopted for providing o medical 
service to practically Identical in the armies of all the 
great powers. It contemplates a division of the servloe 
Into three portions: that which belongs to and aceom- 
ponlea the fighting troops; that which pertains to the 
base (of supplies) and the line of communications; and 
that which pertains to the home torrltory or "the sons 
of the interior." The principle governing these serTtm* 
to that nothing but first aid and emergency treatmsnt 
■bould be attempted In the immedlato sone of combat, 
and that having received this treatment, the disabled 
ohoold be quickly transported to the "base,” where 
abundant fUclllthw for their care can he provided with- 
out encumbering the fighting forces. Here at the base 
they are carefully classified and those who are so seit- 



Ited Cross nurses at the army kitchen. to -llid 
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ditoin: dilhik< trtojMi. rrlto toalr aoglnear, 

allpit attd MOitiify troaiw attatoed, conatltote a 
laiplllp |ri^ to %! ttoat taodoal ttOlt of our army, 
aa affective 

rnmalrvpim af m dlvlaton are of two 
to' toa reglmanta and ac- 
cMltHW Omm into battle or wherever toey so, called 
«topnintai detachiamits,” and tooae Wblob remain 


SCMiFKIAMEIdCAN 

Infantry la anottad four surgeona and twenty-four en- 
llated'nm of toe hoapttal eorpa, and before a battle the 
band, iwobah^ anragatlDg about twenty men, le or- 
dered to report to toe eenior aorgeoii, to act bh litter 
bearera. About fifty-four men are thus provided for 
duty aa litter befiren nnd to render first aid. Of these, 
four are non-commiaatoned offtcers, who take charge of 
the several groupa Into which the men are dlvldetl, 
four are aaolatanta to the four surgeons, and about four 
additional remain wltb one of the surgeons at the dress- 
ing etatton. Tbare are thus left about forty-two men, 
or twenty-one Uttar aquads, to bring the wounded back 
to the nglmantal aid station. Ilila Is about one litter 
to every aevanty-flva men on toe firing line; losses fur 
Individual regiments may be estimated at from S per 
cent to 80 per cent 

The three surgeons, In addition to the one In charge 
of toe raghnentel aid station, are assigned one to each 
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carries suspended from his belt, oiieiis It, find applies 
one of the two bandages It contains to bis wounded 
hand and finds the surgeon, tells him whut be bus done, 
and Is given n diagnosis tag hpiirtng his nntne and 
marked "To Station for Slightly Wounded'’ and signed 
by the surgeon. This tag serves ns a iiass (o allow this 
man to go to the rear lie Is iierfectl.v able to walk, 
and he proceeds to the Station for Sllghilj Wounded, 
where he finds a doctor and some Hospital Corps men 
who have been detached from one of the Flidd Ilospl 
tals to establish and operate this station. Here his 
wound Is carefully dressed and he lies down under the 
trues to wait the end of the engagement, when he Joins 
his regiment The purpose of the Station for Nltehtly 
Wounded is to prevent this class of cases fron- dng 
to the Dressing Ktations and Field Hospitals, which 
will lie emigeslefl with the seriously wounded. 

A surgeon tlmls Private It. discovers the broken bone 
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a for return of wounded from field. 

of the three battalions of the regiment — ono surgeon to 
about five hundred men. 

These proporttuoa atfo not greatly different from those 
allowed in Httropean armies, considering differences In 
urgatilutioii. Figiice and Hennany each allow six 
medical ofiteem to a regiment, Italy seven, and Austrla- 
Huajj^ry flVQl hto toalr regiments are usually atout 
three* thbusap atrong, while ours are about eighteen 
hundred etronili 

Tho Mnaa Hi lipitol aorvlco on the battlefleld, within 
the I>|vl«|4i|, hpi haan outlined. The work at oacb 
.statten may jpwtbiy to best described by tracing the 
ouarse p vratotod g»o from to* front to rear. Pri- 
vates Atoii BrPto-'oC Company 1), Ninth ReglaMat of 
Inftiiitty, Third Brlpde, are wounded, the former shot 
through ths .lptt ha^ and toe latter through the right 
ine bone. Private A's wound Is slight, 
t first aid packet which every aoldier 


Man shot through foot carried by one toarsr. 

and applies a dressing and a spllht, and turns him over 
to a Utter sijiiad to lie carried to the Heglmental AW 
Station, having tint tied a diagnosis tag to bis 
blousf'. On arrival at the Aid .Slntloii, Iixiated in the 
dry lied of a •stream, the banks of which are high 
enough to afford proti'ction from bullets, he Is iduoeil 
under the shade of a tent fly and given h cup of 
iKiutllon; the dressing on his leg is insriected and 
found in gtKid condition. While waiting at this sta- 
tion he tsios numerous wounds dressed, light nourish- 
ment being preiiared and served, and several Hosiiltal 
Corps men come in to the Siutlon to replenish their 
stock of dretuings. Present l.i Itearers arrive, and he 
Is placed on a Utter and taken to the Dressing Sta- 
tion. He enters the Kecelving Station, Is cssmlued by 
a stmgeou, and assigned to the Slightly Wounded Sec- 
tion, as he retjulres no further treatment at this time 
(Oonoludei <m paoe in ) 
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How Aircraft Will Affect Strategy; the Air Strength 


A ll eyeo are turned upward in tbo proxont war. 

For tlK* flrxt time in history the air will play its 
part in a great campaign. Within the brief space of 
ten years air ileeta have been built by the groat mili- 
tary powers to meet Just such a contingency oa that 
with which they are now confronted. 

Hardly had the flying machine and the dirigible been 
made half-way practicable, wlien we were t«dd that 
henceforth Imttleshliis, great armies, ami fortifloRtl<ms 
would Iw useless. Military exiierts knew l)ett.er. A 
flying machine or a dlrlgllile is a new kind of fighting 
nia<-hlnc, which will merely Ikj added to tlie old ma- 
chines. 

For centuries tbo main principles of war have been 
uncliaiiged, Tlie fundamental dlfticultles of n campaign 
are much the same now as wlien Rome wltHsi out Carth- 
age and CiPsar con(|uered Onnl. IQveu aeronautics will 
not alter tlujrn Seven centuries ago arniles of 110,000 
men clnhtied, sisstred, idked, and ha<‘kts1 each other 
a few yards aiwrt At Waterloo there were 120,000 
men on one side and 00,000 on the other ; cannon and 
muskots separated the opiioslng forces half a mile and 
more. In the battle of Mukden, fougtit in 1004 by tlic 
Japanese and litisslans, '110,000 men were engaged; 
the battlefront was ahcmt one hundred miles long ; high- 
power artillery with a range of miles kept the hostile 
forces HO far apart that most of the Japanese and Rus- 
sians never saw each other, 8o, the dirigible and the 
aeroplane are new engines of war. As such tliey will 
modify the manner In which the old itrlnclplcs are 
ainilled. The principles themselves will not he changed. 
What WUl Be the Effect of Aerial Reconnaissance? 

No one can tell exactly how efflolent aircraft will be 
In the present war. But it Is certain that battles must 
be more carefully planmsl. Tlie cavalry raids which 
marked our Civil War, the hidden movements of a mo- 
bile force, HO well handled that It could even defeat larg- 
er numbers, will lie quite Impossible, simply bet'ause they 
win b«> detecterl by the alrscout Modern armies are so 
huge that they eannot easily be rearranged after their 
“strategical deployment.” as it is called, has once 
Ijeen decided upon. Hence the use of aircraft will de- 
velop farsightedness In the preliminary disposition of 
troops Slid bring about a general speeding up of stra- 
tegic oiieratlon.s. Because of the eye in the air. oppos- 
ing army cori* will become more like naval squadrons; 
their preseiuv and strength will be revealed to each 


other, as the presence and strength of Iwttlesblp floats 
aro revealed at sea. With poeiUofts, strengths, sad 
movements known, it Is evident that a new strategy 
must be developed. Qreat mobility and great num- 
iters will count for more than ever before. 

Wltb cards thus of necessity all laid on the table, 
we may expect more merciful preliminaries than in the 
riast. Before the days of the airship ami aeroplane a 
general had to feel the enemy’s strength. He sent out 
skirmishers and cavalry, whose losses were the only 
test he had of the strength and iiosltion of his foe. 
Keen then he might be footed by feints, by masked 
lutwemeiits. At Mukden the Japanese caused the Rus- 
sians to think that the Russian right flank WMihl ite 
turned. Reserves wore hurried east to counteract the 
expected movement Oountenaarchlng westward, they 
(xmld be thrown only piecemeal against the true Japa- 
nese flunk attack. The result can be imagined. Buppoae 
that the Russtans had commanded the air. Suppose 
that they had discovered the actual movements of the 
Juiianese reserves and met flank attack wltb ontflank- 
Ing movement What a different battle It would have 
been! 

Wahing for the Air Scouts’ Reports. 

Becans4> ho has aircraft at bis diigMissI a modem gen- 
ornl will be more apt to await the results of their reoon- 
noltoring before giving final orders. In other words, 
there ought to l»e fewer counter orders in present Blnro- 
IKuiu engagements than during the Franco-Pmsalan 
War. There Is too htg a risk of moving troops In the 
wrong direction. It is estimated that witUn 8^ hours 
a general may expect an air report of his foe’s strength, 
position, iiiid movements If he Is within a radios of 
80 miles. If cavalry alone were used for the same pur- 
rwse probably three days would be required, and the 
Infomiathm collected would not bo so proclse. Three 
and one half hours is not too long to wait before giving 
a definite order, whitdi may result lu victory or defeat 

Reconnaissance la of two kinds— strategical and 
tactical. By atrateglcal reconnaissance we mean the 
olmervatlon of main bodies. In column of route, for 
example. In tactical reconnaissance troops must be 
observed after they have left the roads— « dtlBcnlt . 
task because tbe troops are harder to find, and It is 
not easy to estimate their rtrength. It is evident that 
then' will be more tactical than strategical reconnais- 
sance as the strategical merges Into tbe tactical phase. 


Banefc tbe greater nuskber of m azadgif -y 

will ito abort for tae0«ai ; 

will nenlt In phtoliig Infoematfotl lninedb!rtiel||^^|^^ 
baadaof a'mantoOMfor. 

Wm ir«Mra Ba BgttlM IR dM Atrl 

Btnea ^aii tba 'deeat ngwatw now e n ga n a d ' 

aerei>lanea‘'ati0''dMi|Wlag, NltHea,;'!^ - 

nautlcally eoMided. iMh dMgflii|jid dad n«fopla«M 
of some types qarry gans. ilomc Wtfl be OMMle t 

to fight off an alrscont How serioali tiie attenipt ^ 
ba no one knowa The iwnumal itlak «t aia adedntiltor 
is so very great that it may bo qiieai toa ed tf.it sWil 
be lightly taken. Fighting with a rMe or nhHddm 
gun at an eteratlon of a mile is ahvloneiy' ptfriieas. 

A clipped control cable, a fractnreil wing opbllb dsatfi. 

Is our twentieth century counge equal to ow^ a |lght 
in the airf 

Bomb-drqpplng, too. Is to }>e tried .eat wg ti Jaiga 
scale. How destructive forge qt|aatttlM eafdoelroa 
dropped from dtftglMee oan be no one really koows. 

The cadsora have not nllowed the prase of w<nMl 
to state whether or not ospksdeeo www drapped «a 
the fortfoentfons of Idligia If tffor inre---'^ 
likely that some effort in that dtraettoa way Mae fMMtt 
made— tbe deetmctlve stfeet cadld not luiM been grant 
In view of the torts’ stabbom tesAstaaea 

After alt Is said, tbe alreratt of thd wanfog fMitMa* 
are more likely to be need for i^jniwlssanee th^ 
any other purpose. To roconndlter epeed U necgnua^ 
for less obvious pnrpesss than the odvering of draat dts- 
tsncea in a tixMt time or escaping an attaeik. In a 
lilgb wind only the high-powered dying wachiae eng he 
used at all. That was ceodasively proved In the laat 
Army Exercises of Great Britain. Tbe weather wga 
continuously bad. Low-lying clouds rendered ohadm- 
tkm ImposMbte from a belglit excesding 2,009 foot 
(dangerously low because of the chance of being bit 
from below), while high and gusty winds prevailed. 

Some of the aeroplanes used were hiptanes <tf A raUii- 
tlvely slow type, with a mSxlmitm i^eed of 06 adleo 
an hour. When tbe wind attained g velocfltr «* W 
miles an hour, the alow blidaiies Were unaUe to acoow- 
idlsh any effecUve work. True, thgy asoended ; hut tbetf 
speed, being Inaufflcleut to allow lhaw to make sny 
headway against the wind, they Wera uiwgle to alMtti 
the enemy’s lines, which were aisfont only a fotf mden. 

Ob tbe other hand, the swifter macMase were hevnr 
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idle. They flew day after day, refrardleoN of wind and 
weather. Tlu* lewoni la olivloua: Hlow inachlnea are 
worthleaa for all corKlltlonx of fleld aervlce. 

Speed is the Governing Factor. 

'I'Jicre wiiK H time when uerojdaiip MiH't'd wan aultordl* 
nalod (4) diiraMllty and atreiiKth. Uut in thoae days 
(three yeara aRo) aer(i|>lane aceldenta were more fre- 
quent than they are now. It waa thouaht then that 
IdplaueH would tw eniployeil exclualvoly for military 
IMiriioHeH lifniiuae of their Htaiieher eonatruetlon. In- 
de<«l, Ituire wna even an umlerNtaiullug If not an actual 
rule In the War tlffleee of the Kurortean Powera that 
hlpliiiicK were to lie ordered In prefereiiee to mouoplanoa, 
All that Hoema to have ta*eu changed. Both tyjiea of 
inuchineH are to Iw found In uae. Monoplanea are 
.atanch enough to wlthataud extraordinary atraina, aa 
Mu' l(Hi)ilnK iierforiuaneeK of P6goud and hla Imitatora 
have aliuiMlanlly jirovetl. The main coualderatlon la 
that of Hpeed ; alow mnclilnea cannot lie uaed nowadaya, 
III other words, rnachlnia that travel at speeds of leas 
than fifty miles an hour. The policy of the French 
army Is a k<kk 1 case In jiolnt. Betwi*en 1912 and 1018 
orders for the fasler Henry Fariuans Increased hy .‘tOO 
jK>r cent, while those for the slower Maurice Fariuans de- 
creased hy ov(‘r J«l jier cent As soon as Maurice Far- 
inan increased the speed of his inachlno by relegating 
the elevator to the tall and making other luiprovementa 
It was restored to army favor. The armorwl machine, 
too, Is much sought after. In 1012, for (>xumple, only 
eight Volslns were ordered As soon us Volsln pr(slii<*ed 
his steel. 70 mile an hour machine, an order for thirty- 
one was jiroiuptly placed. 

The Rdle of the Airship. 

While the aeroplane has proveil Its utility both In 
the Morfx>co and Balkan campaigns, the dirigible Is 
still a military enigma. The operations of Kurojienn 
armies during their annual maneuvers are shrouded in 
a veil of secrecy as <leuse as If the forces were engaged 
in real war. ttermans and Frenelnuen shrink from 
laibllshlng the results of their military exiiorlmeiits 
for each other’s hciicHt. tircat Britain Is less socrotlvc. 
Her last Army Fxerclsw, which were fully reported and 
anul.vaed In the Boiidon iiress hy <'om|M>tent mllltarj 
men. demonstrated eoncinsively that the slow, iion-rlgld 
dirigihle N certain to he destr<i.\e(l should It attempt to 
take iiarf In daj light warfare. S|s>c<l alone can save 
It . Imt s|s>cd Imposes prohibitive size and iiower for 
that ty|H> of craft The lesson Is clearly taught hy the 
(uolutioM of the rigid type. The Zeiqielin built in 
KNMI had a voluin«> of 4WI,(KK) cubic feet-, that of 1911, 
(t27.(M>(» euhh' feet , the first naval craft wrecked off 
Heligoland. 77fi,0(K) cubic feet; and the second naval 
S5«n>lK’lin. “L 2.” 950, (KM) cubic feet. 8tUl larger vessels 
arc In course of construction. Siieed has liicreaseil 
corrmiKindliigly from 86 miles an hour In 1908, to 62 
miles an hour In 1912, and over 60 miles an hour In 
1913. 'Pile very latest tyjie has an average speed of 
about 05 miles an hour, and has made as much as 04 
miles with the wind. In other words, the latest Zeie 
{H'llns comimre favorably In simhhI with the fastest 
armj aeroplanes. The vast radius of action of the 
/epiiellns, both new and old, enables them to work 
from bases far from the scene of operations. Recognis- 
ing that fad, and evidently planning to use Zepiiellus in 
that way, (Jermany has constructed a large number of 
“airship harbors," with sheds mountei] on turutahles. 
Franco has similar harlsirs, less elaborately equipped, 
hut without turning shells. 
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The Zeppelin and Itfl PoeaibiUtiea. 

From the praetlee which the crews of tSeppeliiw have 
had In taandUng guns and bombs while In the air, It la 
evident that Germany Intends to use her Zeppelina aa 
real fighting battleships of the air. That the ipaehliia 
guns may prove mervloeablo In beating off attavks from 
aeroplanes la generally cuii(!e«led ; but on the effect of 
high explosives dropped overlaiard by the hundred- 
weight, opinion la divided. While the moral effect must 
bo huge, it Is contended that the actual damage that 
can be inflicted must be auiall. If it la true that ex- 
plosives were dropped from KeppoUna In the heart of 
Antwerp, Uie actual loss of life that resulted and the 
damage done were not aa groat ns might be extieOted. 
It Is reasonahie to suppose that trials have been made 
with dropjwd exjiloslves lieforo committing the Zep- 
iwllns to tlds new metliod of attack. The fact that a 
dirigible can hover stationary over a given aimt simpli- 
fies the problem of hitting the target from a height of 
a mile and a half. 

While we hear much of the terrible bomb-dropping 
imsslbllltles of atrsblps, Iwth rigid and non-rlgld, we 
are apt to overlook one enonnoos strategic advantage 
of tbe airship over the nenqtlane, and that Is its ability 
to travel safely and surely at night. As yet we have 
learned nothing of the iioeturiial activities of dirigibles ; 
the Zeppelin attack on Antwerp Is said to have ixjcurred 
after dusk , but when the war is over or when the veil 
of mystery Is lifte<l a tittle we may hear of airships that 
set out after dark, traveled with muffled motors over a 
fortifleil iKisltlon, swisiiied down suddenly to determine 
the strength of a rtosition, and rose quickly before a 
damaging Are could be ojjened. Searchlights must l>e 
used in such exploits — searcbllghta which, while they 
Itetray the dirigible’s iiresence, also momentarily daz- 
zle the riflemen. 

That tbe rigid type of dirigible Is far Inferior tt> 
the non-rlgld, the exiierlenees of the last British Army 
lOxerclses sboweil. Two non-rlgld alrshJiis were em- 
ployed, both well handed. But they were slower than 
the slowest aeroplane, whieh would have meant certain 
destruction from machine-gun fire In time of war. 
Moreover, they could not asi-end to any great height. 

< hi days when the wind was high they won> useless, and 
even when the wind had ilropped, hostile aeroplanes 
made It a tmiut to elr<*le around and almve them. How 
long these non-rlgld dirigibles would last In war If 
oiifioscd by fast. nrme<1 aeroplanes, can he Imagined. 
On the other bend, a Zepiielln would have a chance of 
eH<'a|)e, uot only liecause it Is armed, Imt liecause of its 
BSK'enslonnl siteed. The luisseuger Zepiielln “Viktoria 
Lulse” cau rise 3,600 feet In 6 minutes, and the newer 
military Zetipellns still faster Hlnee tbe ascensional 
spetHl of an aeroplane Is almut one half that of the 
“Viktoria Lulse” a Zepitelln ought to lie able to seek 
refuge in the upiier reaches of the air when It is hard 
presse«l. The loss in gas. however, must be reckoned 
with. 

The Air Strength of the Powers. 

Germany’s aerial fleet Is better organized, better de- 
signed, and better etiuipiMNl than that of any other 
Huro|H>an (Kiwer. Her Zeppelins must lie regarded as 
the most formidable aircraft thus far devised. But 
besides the Zepiielliis she also has airships of other 
types wbicb can hardly be considered any more effec- 
tive for daylight use than the three British dirigibles 


nwfhetttar^liw ’ 

A BTUHr <a the adjolttte* mP **»dh*^ m 

which the moat important battlfls, At IdAtt off til# 
opening phoaes of the War of the NattoiM, Itm 
being fought, shows why It was that Gennimr tawto 
faith with Europe and ruthlessly entend the fair tantfa 
of unoffending Belgium, carrying with her anA 
the sword I 

In the first place, the most direct advaoch on Paris 
(the German objective) can be made across Belgliun 
by way of the valley of the Meuse. The border Use 
between Germany and Belgium is only about ITS ullea 
from Paris, and from tbe Belgian frontier to Parts Is 
about 136 miles. Through that portion of the valley 
of the Meuse which ilea in Belgium runs mie of the 
main railroad lines leading from tbe great Industrial 
center In which lies tbe Krupp worhs, direct throtitfl 
northeastern France to Paris, 
or tbe French frontier between the North Sea and 
Switserland, only one half Is conterminous with that 
of Germany. The strategy of tbe German army, In the 
event of a conflict with both Franco and Rusala, con- 
templated a concentration of the flower of the German 
army against the French lines of defense so swift, and 
In such superior force as to make sure of striking a 
crashing blow at the very outset of hostilities. Mean- 
while Russia was to be opposed by the reserves, which. 

If at first outnurol)ered, would have the Vistula and 
Its strong defenses to fall bath upon and bold until 
sufficient reinforcements arrived for tbe eastern Ger- 
man armies to take the offensive. i 

Now, because of the treaty guaranteeing the neutral- 
ity of Belgium, to which Germany was a signatory, 
the French, after the dlsjistcrs of 1870, concerned 
themselves mainly with the defense of the sontherly 
half of their frontier, facing the forfeited provinces of 
Alsace and Lorraine, and they built a chain of eu- 
trenehiHl camps, city fortifications, and Interconnecting 
forts, which presents a practically unbroken front from 
Verdun In the north, opposite the Duchy of Luxem- 
burg, to the far-famed fortlfieil town of Belfort on the 
Hwlss frotitler. ’The Frnneo-Gerraan frontier Is about 
12U miles In length, and facing the border, from north 
to south, are the heavily fortitlMi <dtles of Verdun, 
Toul, Eplnal, and Belfort, each of which twstrtdes 
one of the most lmi>urtant railroads and htghwaya 
leading from Genuauy to French soil. These cities 
divide the lK>rder Into three equal lengths, each of 
about 40 miles. 

The defeuw*s of these cities are approximately simi- 
lar, consisting of an outer circle of forts, spac^ 2% 
miles apart from each other, with a clrcumferettoe of 
about 60 miles; back of which Is an Inner line of de- 
fenses and a citadel. Between the Swiss frontier and 
Belfort is a chain of forts, so spaced that the intervals 
are swept by gunfire, and a similar chain connects 
Belfort and Kplnal, and Toul and Verdun. 

The new scheme of defenses did not include the 
Belgian frontier, the French believing that Germany’s 
signature to Oie treaty guaranteeing tlie kingdom's neu- 
trality was u sure enough defense. Along that Imrder 
are only the original frontier forts, Longwy and Mout- 
medy, and the great entrenched camp, Maulmuge. 

Back of this first line of forts and fortified cltlM, 
which may Iw considered practically iinpregnable to 
direct assault, Is a second line, behind the shelter of 
which, shrmid the first line Iw forcjHl, the shaken armies 
of Franco could reform, and lx» streugthetietl by re- 
serves and rwrults 

In the south, back of Belfort, and some 60 miles 
dlshint therefrom. Is a triangle of three stnnigly fortl- 
lle<l cities, BeHaiii;on, Dijon, and Langres, the sides of 
the triangle iK'Ing approximately 60 miles. Tliose c*»ver 
the roUroad from South Germiuiy to Paris, via Belfort, 
Just as Toul rovers the road from Strasburg to Paris, 
and Verdun opposes a German advance by way of 
the railroad from Metz. 

Some 80 miles back from tbe Belgian iMjrdar Is an- 
other Hue of defensive works, consisting of tbe fortified 
cities of Rhelms and La Fuc and an Inter-cuiinectlng 
line of forts. 

Should the German Invasion break through the fron- 
tier and the Intermediate barriers, there retnatn the 
two great circles of forts that surround tJie dty of 
Paris. The outer rltig, constructed since 1870, couslsts 
of nil unbroken circle of forts and batteries measuring 
over 70 miles In circumference. It Is buUt 7 miles 
beyond the dty limits' and three miles nearer the dty 
IS the ring of famous forts tbnt figured In the siege of 
Paris 1870-71. It would take an army of 600)000 men 
effectively to besiege modern Paris, Can Qennaoy bat- 
ter her way across France^ and reduce PfirisJ The 
answer Bee with the German Influltryinaa. i 

In a patent, 1,B>4,802, Robert C. Hub of IMrott, 
Mich., oonblnee a mud-guard and air-deOectW with A 
radiator hood so that tbe guard and defleetor otwnrie 
to insure a positive droulafioB of air thMmgh the 
radiator. 


which gave so {sstr an aisxiuut of tbemselves In the last 
(Oonolsdril on pave in.) 


OKRMAN NAVAL AIRSHIPS (RIOID TYPK) 


Name 

Make 

DaOi 

DUploco- 

In Urns 

Length I DismetDr 
lo I In 

feet roet 

Speed 

In mllee 

Total 

horae- 

power 

l.r. I'l 

ZeppGUn 

Mil 4 

32 0 

A50 j 01 

62 

l.lOO 

J. i 

ScliUtOvLsnz 

ini4 

30 0 

550 01 

SO 

1.030 

u a 

Ztippollii 

1914 

32 0 

55U 01 

50 

720 


GERMAN ARMY 

AIRSHIPS 

(RIGID TYPE) 



Z s 

Zvppxlln 

1014 

22 0 

515 49 

4H 

540 

Z 7 

Zupt>cUn 

1913 

22 0 

515 49 


S4n 

Z <» 

Zdppvlin 

1913 

19 5 

4ai 40 


040 

Z Ti 

Zt'ppcilii 

1913 

19 a 

405 49 


540 

L 4 


1 1913 

10 6 

463 1 40 


B40 

Z 1 

Zoppnilii 

1 1913 

10 fi 

400 j 40 

IH 

640 

Z 3 

Zcpp«-lln 

1912 

17 0 

402 1 40 

49 

460 

Z 2 

Zeppelin 

1 

17 H 

4H5 40 

4H 

400 

H .L 1 

8ehUtt«-Lan* 



430 00 

40 

040 

H-L2 

HchUtto-Lanz 1 

; 1914 

23 0 

47B I 61 

AO 

720 

(IKltM A. 

N PABSENOKU AIRSHIPS (RIGID TYPK) AVAILARLK FOR WAR. 


BarJifltm 

Zeppolln 

1913 

10 n 

46fi 1 40 

4M 

1 040 

Hftofla 

Zropolln 

1012 

IS 7 

485 40 

rdi 

040 

Vlkt'orta KuUn 

Zoppollti 

1012 

IS 7 

40.5 1 46 

4S 

1 4001 


OKRMAN SEMI-KIUIU AND NON-RIGID AIRSHIPS (ARMY) 
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Sir J. K. Jellicoe, in nupreme command 
of the British fleet. 


A Comparison of Naval 
Strength 


Overwhelming Superiority in Ships 
and Guns Possessed by the 
Triple Entente 





[II IK mil. oui purpoKv in thr pruaenl article, dealing 
with the relative Ktirngth uf the fleets of Ihe Triple 
ICntente and the Dual .l/ii<i«rr. to enter into the ques- 
UoH of hov' far nueh a eomparison is affected bg the 
geographical situation. This will he done in the suc- 
cessive articles dealing, seriatim, with Ihe various 
navies that have been drawn into the general European 
lear In passing, however, we mag mention that the 
complete separation of the German and Austrian fleets, 
the fomxei having letired to the Hattie and the latter 
to the northein end of the .\ditntte, greattg wmakons 
the naval situation, so far as the Ihial AUtanee is con- 
cerned; whereas the intei position of the eombinml Brit- 
ish and Freneh fleets, between the teuleig separated 
forces of the enemg, enables them, to deal with Ihe 
Oerman and Austrian fleets in detail and to concentrate 
their oirn forces in over it helming superiorltg for uniltd 
action — Kuitor 1 

riiHK ri-lotlv’c RlriMigth of thw ooutotidliiR luivles In 
A told, ffraplilcnlly, In tin* adjoining IlluNlrationK and, 
in detail, In the table nUeii lielow. With regard to the 
drawings It ahonUl be carefully explaliital that they are 
baatHl uiMiii the total tniiiiuge dlHplacement of the fleeta 
eugaged. This la the fulreat bualH of comparlaon ; for 
the naval arcbltoota of the world are ho welt ac(iuuliitod 
with the work of their compotltorH, that It la aafe to 
say that a ton of dlaplawmeut haw a certain deflidte 
mtlltary value, which renders It an aei-urate unit for 
CoiuiiarlHoiiN auch as thoae Hhown niH)U the uc<‘onipany- 
lug page. Ah heiwei'ti two HhljtH of almllar dlaplace' 
ment the dlatrltuitlon of the weight may vary and 
does vary very considerably. One abip may curry more 
gUDH at the expense of armor; the other may make a 
larger allotment of weight to the motive jKiwer, pre- 
ferring the tactical advantage of high speed to that of 
more guns or heavier armor. Of course, some serious 
mistakes have been made In the design of Important 
Hhli>s In various navies in the world, as we shall show 
in u later article: but, si»euklng broadly, it may bo 
said that the development of the warship in the varl- 
ouM clRHses dreadnoughts, pre-dreadnoughts, armored 
crulserN, protected cruisers, ete., has ims'eeiled along 
certain well-dellned lines, and, esrieclally In the work 


of the last ten or tlft«>eii jearH, there have been but few 
iiilstakes of a glaring character. 

Iteferrlng again to the Illustrations, it should be care- 
fully noted that the various ships are to be compared 
us to length only, and that no account should be taken 
of the bulk of the ships comiaired. Thus, in the dia- 
gram representing the dreadnought strength It will be 



The Kaiser, in npreme eomnand at 
Garrasiiy’s nary. 


seen that the larger ship, corresponding to the fleet of 
the Triple Entente, is twice as long as the lower ship 
representing the dreadnoughts of the Diwl Alliance. 

Attention is drawn to the fact that there Is a dis- 
crepancy between the total displacement figures shown 
In the drawings and those given In the table. This Is 
explained by the fact that the table, drawn up as wc 
go to press, gives the very latest figures obtainable. 


We have learned on reliable authority that Great 
Britain, since the declaration of war, has taken over 
the two powerful dreodnoughts which were completltig 
in British yards for tlie Turkish government These 
vessels are the “Osman I" of *27,500 tons, carrying four- 
teen Ifi-lnch guns, and the “Kcshadleh” of 28,000 tona, 
carrying ten 13.6-lnch guns. This adds 50,000 tons to 
the total displacement of the British navy. Again, 
since the war openetl, Germany has lost one of her 
latest dreadnoughts, the battle-cruiser “Goeben” of 
2a,0(H) tons, carrying twelve 11-luch guns, and her dis- 
placement is reduced accordingly. 

It should be noted that this comparison takes no ac- 
count whatever of ships that are not yet completed. 
All the great powers have under conatruction several 
dreadnoughts In a more or less advanced stage of con- 
struetion, and many of them reqnire only two or three 
mouths’ work to put them In commission. Thus Great 
Britain has two sbliw of the “Queen Elisabeth” dasa 
which will be rompleted in six weeks’ time, and two 
others are to be ready by the end of January next year, 
Theee are 26-kDut droadnougbta carrying each eight 
15-Inch guns, and they will be the only ships afloat 
carrying a gun of this power. Germany by October 
will have completed three dreadnoughts of the “Koeolg” 
class, carrying ten 12-luch guns. France should com- 
plete this year two dreadnoughts of the “Bretagne” 
class, mounting ten 18.5-lnch guns, and Rnsaia should 
put Into commission two dreadnoughts of the “Gangut” 
class, carrying each twelve 12-lucb guna None of 
these ships, however, are available In the opening 
phases of the war, and they will not be In line for 
the first shock of conflict. 

At the opening of the war, then, we find that the 
Triple Entente has 35 dreadnongbts against 19 tm 
the Dual Alliance— a crushing superiority, were it not 
for the existence of the Kiel Canal and the stMog 
defensive position afforded by the Baltic, Where 
the Oerman fleet 1ms probably token refuge. In pre- 
dreadnoughts the Triple Entente has 66 ships as against 
26 for the 1 )ual Alliance. In armored cruisers, 60 to 11 ; 
In protected cruisers and scouts, 02 to 46. lliere is 
(Coneludra on page IPS ) 


COMPLETED SHIPS OF THE CONTENDING NAVIES, AUGUST 1st, 1014. 
Including warships of 1,500 tons or more, and torpedo craft of over 50 tons. 


I RELATtva STRBNQTR Or TEX 
Itriplg entxntk and dual alliance. 


TyjH' of Vessel. 

Great Britain. 

France 

R 

Germany. 

Austria. 

Triple Entente. 

Dual AUianoe, 

No. 

Tons. 

1 

No. 

Tons. 

No. 

Tons 

No. 

Tons. 

No. 

TbuH. 

No. 

Tons. 

No. 

Tons. 

Dreadnoughts , . 

SI 

061,650 

4 

92,368 



16 

361,619 

3 

60,030 

36 

764,018 

19 

411,649 

Pre-dreadnoughts 

40 

589,386 

18 

262,675 

7 

98,750 

20 

242-800 

6 

74,613 

66 

960,810 

26 

317,418 

Coast defense ships 



I 

8,800 

2 

10,380 

2 

8,168 

6 

41,700 

3 

19,186 

8 

49489 

Armored crukera 

34 

406,800 

20 

201,724 

6 

03A00 

9 

94.246 

2 

13,380 

60 

672,024 

11 

197428 

Cruisers 

74 

382,815 

9 

40,096 

9 

62,846 

41 

160,747 

6 

13,816 

92 

481,766 

46 

1644t2 

Destroyers 

107 

126,850 j 

84 

36,812 

91 

26,748 

139 

67,094 

18 

9,460 

342 

198,410 

148 

7t446 

Torpedo boats I 

49 i 

11,488 1 

1 

138 

13,420 j 

14 

2,132 



29 

8,162 

1 196 

27,046 

89 

mi 

Submarines | 

>1 

301362 j 

!-!!- 

27,940 1 

30 

6,608 

21 

14.140 

6 

1.686 

169 

644»S 

37 


Togd tons eompleted. . 1 

1 2,208,360 


^840 1 


270,W1 

‘ 

928,713 


221426 




hmirn 


Tables showing relative strength af Triple Sgtente and Dual AUigaea. 





Supplement to the War NumtNM* 


Scientific American, September 5, 1914 



War Map of the Seteitific American 

The Country of the Allies is shown in green, the Huai Alliance in pink, and the Neutrals in yellow 
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D«U, 1U14 Tmm, 3IS.OOO. Svm 4, 21 H knots. OwMi ‘Ten IS.ft-lnrb. twolvo e.lnch. T wp»J» tub—, 4 );9<tndi— lO-lncb. 


Dreadnoughta: “Iron Duke’* (flagship); “Marlborough”; “Boabow”; “Emperor of India.” 

T HR British fleet, rotnposed of nearly five huiMlrwl (Jerman nruiy, immety, to afford complete security from iMdley, or at least It ahouM be, to maintain a' WaTJT 

shliw of an aKgregnte dlsplucement tif about two attack by U«istlle untioiiH. So long as Great Britain’s sufliclently strong to discourage apy toretgh pwirw 

and one nuarter nilllloii tons, is the military fctrce which navy Is sufflelentty powerful to maiutnln the comuiautl from sending its fleet across the sen to engage no With 

binds toipdher and tirescrves Intact that vast uggrcga. of the seas, her shores can be maintained. Inviolate, auy b<H>e of success. 

tlon of count rIcH and peor)leH kiumii as the British and she can imrsiie her activities os a great manufac- 'The-dUtlos of the British navy, however, do hot end 
Rmiilrc. iJrcat as it Is. the British Navy is not by turlng and commercial nation, free from the burden of with the more iirotectlon of the Brttlsh Islea from to- 

any means excessive; it merely measur(>H up to tho those enormous cooserlpt armies Which have proved vaalon; for to the navy falls the worit of protmiting 

enormous res|)onslbllUleM thot are laid upon it Ho fur so burdensome to the nations ou Die <>ontlnent of Great Brltalu’S eitormous sealMtrne oommeroe; aiMl 

as the British Isles are eoni'erued. Its purpos*- and seoiw Kuroia*. In this respect, the situation of the British irnncc wo tlnd that the list of her shlpa Includes over 

an* exactly the same ns ttiose, let us say, of the great Isles is similar to that of tho United titates. It is our oue hundred fowt and iwwerful ttfulsers, to which In the 





«c.«nur Ml* 1lk» Aastf of pOtmUliK the ocean lUim 
^ i|piwi)N^ Ifarfdnc oat aad 4e«ti:oyli>g the orulHers uf 
^ «nd ^laklog It poMible tor hel*''vaat fleet of 

fitehAwtt flUiw to carry her ospoito abroad and bring 
to tiredw^ «ud anjtotiM toeaa toraign oatlona, of which 
totter* during hiMtllttiim, her greatly needed food eop- 
ply UTontd tonn the noat ralaable 
Already, although the war to but a month old, not only 
baa the Oennan fleet Iwen furoed out of the North towi 
and Into the atuHter of the llalllc uiiU aenuany'u home 
IKtrta, taut the crutoera aud commerce deatroyera of the 
ehemy hate eltlier been driven from the trade roulea or 
are being ao ctoacly followed and harried, that they 
hate ceaeed to be a menaro to Urltlah, French, and 
Bueeton ahlpplng. Furthermore, ao aecnre doea Oreat 
Britain toel behind the protecting arm of her fleet, 
that et>e to aendtog the whole of her trained army to 
the Oanttoent, and maktog tea^ to follow with aeterul 
handtod tbonaand auxiliary troopa* which can be re- 
ondM trained, aud ablpped to the fleid of war wlth- 
(gd toV toar of mtocatatton. 


The drat (Ightifig Hue of ttie Brlttah iinvy to made 
up of no leaa than 81 ablpa of the dreadnought elaxM, 
the earlleat of which — ^thc original dreadnought —1 h 
MOW not more thnn eight yeara old. All of tbeae abipH 
have a ajieed of frotn 21 H to 22 kuote, and their dia- 
placemrot vartea frotn IK.OOO to 25,000 tuua. The drat 
aevcu follow the lliiea of the original “lirroduought.'* 
They were lauiiche*! between llKhl aud 1010. They 
mount ten 12-ineh guns to five turrets, three on the 
center line and one on each beam. The belt unuor to 
11 Inches in tUlckiiess, and there to an up|M>r Itelt above 
this of 8-tnch armor. Following these, come the three 
dreadnoughts of the "Hercules” class, of 20,tKlo Urns 
aud 21.5 knots sliced. They carry ten 12-inch guns 
and a toriiedo battery of sixteen 4-tnch guns, or two 
leas than the torpedo battery of the preceding dread- 
nought ships, which mount for (oriiedo defense a bat- 
tery of eighteen 4-lnch guns. Tlie tttrn>ts are dtoisised : 
three on the center lino of the ship, and two nmldshl|is, 
placed diagonally. This arrangement gives an end-im 
fire at bow and stem of alx 12's -and a hroiutoldc of 


tell 12 ‘m, In rcsiH*ct of hi'oudslde tire these three shliis 
lire sU[H>rlor to the earlier dreadnoughts, above-men- 
tioned, which Kiiffer from the serious defect that one 
of (he lirouitoide turrets with its two guns to masked by 
the super-stnictiire, leaving only eight guns availahle 
(Si each broadside. To these ships must be added 
the dreadnought “Osman I,” built for Ttirkey and taken 
over by the British government after the declaration of 
war. Tlds tine vessel, of 27, WK) tons and 2:1 knots 
sjsshI, carries the unusual battery of fourteen 12-lnch 
guns In seven turrets, all mountisl on the (sutler Hue. 
.She Is protected by u O-lneh belt and 0-lnch upper la*lf, 
and she carries a heavy torjicdo-defeiiHe biitterj of 
twenty 0-lnch guns. 

In 1012 and 1013 Great Britain completed eight 
dreadnoughts of 2.1.000 tons and 22 knots siKHSl, which 
are armed wllh ten of the new 13.5-lnch guns, mounted 
In five turrets on the center line. The side armor was 
Increased in extent, consisting of a 12-lnch water line 
holt, with O-tneh and H-lneh side armor above. Tliese 
shlj's niurkiMl a great udiunci- ujsm their prtKleeessors, 








fho wlwll of tho 13.8 welgblns 1,400 poiind« as 
iiitaiimt tt weight of «80 1 ¥«uk 1 «i for the l^-liioh gun, 
mid the energy bae gone U|) fr^nn 80,000 tone to 70,000 
tone. In t^e next following eblps of the “Iron llukd” 
cluNK— flnlHlMd In 1014— tlie dleplac<emeiit whh IncreMeed 
to :25,000 tone. The main armament iio ttw Mame, 
namely ten ISJl-lneh Kune, and the ton>e<lo defeaae 
Imttery han been InereawMl lii imwer by MliliHtltuttng 
twelve Q-)neh for alxteen 4-lneh. The tdde armor la 
heavier, conalatlng of a 12-lnuIi belt with 10 Incliea of 
armor from the tielt to the lyiper deck. To tlim* fmir 
alilpa mnat bt' added the drenduought “Beahadleli." boltt 
for Turkey and taken over by the llrltlah government 
on the declaration of war, a ahlp of 33,000 tone and 
21 knots ai»eed carrylnK an armament of te» 13,8-lhdi 
guns and alxteen (i-liu-h guns. 

In addition to the dreadiinughta above mentloD^, 
tbero are n 1\ battle-cmlaera of the “Indefatigable" type, 
Khliw of frinn 17,250 tone to 18,760 tona and having 
bishhIn of from 27 to 28 kunta, and aide armor from 
K to 7 Inchea in thickupaa. Bach of these ahlrts carrlea 
eight 12-lncli gnna In four turrets, one forward and 
one aft on the center Hue and one on each broadside, 
arrangcal diagonally. The latest ships of the Inittle- 
erulaer type are the "Queen Mary," the “Lion," and 
the "Prlni"eea Boyal," of 20,360 to 27,000 tons, with a 
a|wed of from 28 to 20 knots, and aide armor 9 inebea 
In tblckueas, ISach of tbes(> slilpa carries eight, 13>6- 
liieli guns In four turreta arranged on the cOnter line. 

Humming up then, the llrst lighting line of the Urlt- 


lati navy eanlMi hiF eWiWi 
with UHlnoU piiiM Htnfl 1« ^ laMfudi 

Wtejtt In ‘villwe to the dwwlno«|d«t» 

10. afaitia of tU JSelaon" and "lOng BtlwarC VIJI“ 
GlawKw, which aWpg ittlfht Jtwtty be termed wniadmd- 
Dougbta, a$ ebndhg inteniMdlately In gim powgr 





The IdihOO-tOtt ‘lawd Metooh” and "AgataeaH on, ehM 
pleted In »l$8« am Of 1» knots igieM, and mm 
13-ltadi and ten guns all In tanfreta, tlte IMadh 

being nwmttted In twin-gun turreta jy>rward and aft, 
and the 9Jt'a In turrets on the broadside. The eti^t 
ships of the “King Bdward" class completed hi ltt» and 
lom are <a 16^380 tons and 1&5 to 19.6 knots gpeedt 
and their main armament Gouslsts of four 1241x21 and 
four 9.2-lnch, with a secondary battery of ten 6dncb» 
The. remainder of the battleahiita of the Brttlah noiTy, 
30 in number, are |»r«-dreadnoughts pure and atuudia 
The latest of Uiese, of the "Duncan" class, are «(f MjOOO 
tons, wiui a speed of 19 knots, and they are armed 
with four 12-Inch and twelve d-lneh guns. Thsy sirffeir 
from the defect that their side armor, 7 Inchea In 
ness, Is too light for ships of the battledilp elasii 
Bettor vesaels are the 8 ahlps of the "London” <2a«a 
completed between 1901 and 1904, They are of 164Md 
tons, with a speed at from 18 to 1814 knots. They a^ 
armed with four 12- and tweltw <Wnch guuS, t&gir 
side armor being 9 inches In thlckneea The lUnstra- 
tloiis of these two classes, herewith given, will serve 
to give a fairly corroet Wen of the other alilpe of the 




.heh Both iHtt.4ni»i|^f^ 

'm ali^ « » 


hgenlf^ a filass of six « 


• ^unf. mm «w 1J8|8' kpota 

■k INiipdh daws and p|r«t«i»W>y '#1 

'tireatjB^ltt poBsesaas T4'«»d«kk,3>f^^:4p|ip 
fype^ kat ig vessels vWrith sataar iw fW* I 
depend htmh the iwoteetlve 'd»^^^M s|ui 
keeping lah^i and shell nut ''ttw/'chgm i 
magaatMa ‘ > To-day, the n»^ '}m|Mi|rtaat'(«rttiiisn 
■ thuM «f 'Itibe; fast scoot type. IhlwwssWea 
imm.'" Tphese atw vesaela «f 8k400''t«ilW hdwpll^'ifjsfd 
of isjf 'kiiiots. gad satryiag ab^cddisdi kuw ' . 

kwh scouts ’it#' Bliigiahd pogseSMsi ;ai« ^imt, 

'fast ^^eot^d .k Wished, and 

' ii^riov to the iSlertnaA aeonta of Ilk. "BwMdg# Id^ 
whicih *** «»dd ««f 27 to 2744 hnota. ’Oreat itphlk 
hSsVevhr, is hhtidliig a large puiulwif of theae of wk* 
27 ^to 90 knots speed, whieh wUl beOfim* avattald* da 


Of torpedodMat destroyers the nSivy p ees seS e s Idf. 
and ixt torphdo hoats, 49; Wo Utustnita the "MOhpwlh'* 



Armored cruisers: 


Armored cmlsers: "Cochrane"; “AchiUw"; "NaUl"; "Wafrlor"; "Dake of 
fidinborough”;* "Black Prince."* 




flvi’ a-lo(h 


Torpedo-boat destroyers: "Mohawk”; "Afridl"; "Cossack”; "GHprka”; 
“Tartar." 


Sahaud^kat' -dtha '''''' ' 

1, 


m by l«|S<|><>SS,Sy«nlhe eh,lHSa, W, IpyUw, 




Armored cruiaers: “Antrim”; "Devonshire"; “Argyll”; "Csmarvoa"; 
"Hampshire”; "Roxburgh.” 


Scout ernlMrs: “Chatham”! “8oa*lia»ii|pii”; “Dwfaiiii”; “N«t«tagliMa”<t 
“Blrmliiiham”;* 
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1 Uuc tlw iKtarorts at the Triple Bntitnte In the Medi- 
temiMdB ; and In vie# of the exedlent qnality of the 
email hut tonnidiAle dreadnought and semMroad- 
nooiibt flnet of Anatria, It la probable that the wlurie 
of the Trench first flihting line is concentrated in 
those waters. It will be the work of the Trendi fieet 
to find and destroy the ships of the Austrian navy, and 
to assist in ttie redaction and capture of the Austrian 
nasal heaes. That accompllsbed, practically the whole 
of her fieet will he available to co-operate with the 
Brlriah fleet in the destruction of the Oeruion navy 
and the captnre of the naval porta on the North Sea 
and ihi the Baltic. 

Allhoatdi Trance baa a large programme of new con- 


n- Wi 1SI4. T«u, 33.8(0 SeMd, 31 knot*. Omm. twelve 
13.4-lneh, twenty-two S.S-inrh Toiwede teW*. 4 Side 
uwmt. ll-laci>--7-1ilci> 

Dreadnoaghta: “Jean Bart"; “Courbet"; “France"; 
“Paris." 

structiott in hand, she ponsestMvt at prasent only the 
four dreadnoughts of the "Jean Bart” claas, namely, 
the “Jean Bart," the “Courbet,” the “Franco,” and 
the “Paris." These are formidable ships of 28, BOO tons 
and 21 knots speed, carrying twelve 13.4-lncb guns In 


six turrets. Two of the turrets arc arranged on the 
center line forward and two aft, after the American 
plan, initiated on onr “Michigan.” The other two tur- 
rets are carried, one on each l>eHm, and this disposition 
penults of the very heavy end-on fire both forwanl and 
aft of DO less than eight 13.4-iu('h guns, and a broad- 
side fire of ten such pieces. The main l>elt Is 11 Inches 
thick, and there Is an upi>er belt of 7-lneh armor. 
These 4 ships have been completed during the present 
year. 

In 1911 France added to her navy 6 ships of the 
“Voltaire” semi-dreadnought class. Tliese are of 18,400 
tons displacement, with a speed of from lOH to 20^ 
knots. They carry four 12-inch g<ws In two turrets 
forward and aft, and the heavy broadside battery of 



a"; “PautoB": “Cewdorcet"; "Diderot"; 
au"; “Vergnlaud." 


Pre-dreadnoughts; “Justice"; “Democratic”; "Verite." 



. hkt ‘ \«i ! / , X ‘,V’ ■ ' 


Pr«-dreadumght: “Suffren." 




0«u. I»10 Toi», 14.000 SiMwi, 33.0 IcnoM Cuw. fourtoni 7 &4nd». 3. IM» anNr. CK-^aoh. 


Armored Cruisera: “Edgar Quinet"; "Waldeck Rotiaaeaii.** 

twelve fl.4-lnch guns Is im>untr<i In sl\ turrets. The like the "I'ldKiir Qiiliiet,” hnve no less ihuii hIk iimoke* been building In Uirger alaes ami twm tWFiMd Otlt for 

side anuor N lo ami It Inches In thickness The “.Tean Ktacks. which, thouttU the.v umy be nttmctlve to the tbelr navy aome ot the fnatest veMneUnrf tlila utaaanfloat. 

Harts" nml “Voltnires" would he more than a nialeh inihllc e>e, would preaeiit an «sjnnlly attractive target The aubmarlne th'et of the French navy bt aery 
for the Ihrei' Austrian dreadmaighlN of the "\lrlhim to the enemy. The “Mdgar yulnet” and “Waldeck Uouk- large, coualatlng of <W honta, and we believe thlit thla 

Hnltlw" class find the three seml-dreadnouahts of the seau” are the llneat of the 20 shlia* of tlio armored- aervlce In biglily efficient. When the Auatrlaa mry 

“Fran* I'erdlnand" chisN. which are descrllKsI In the crtilser cluas. They are <if H.tHMt toiw, and alamt 24 ahull have been dlatwaed of, the doHtroyer and attbnn- 

chuiiter on the Austrian navy, (tf |1 k> remaining 12 knots hihssI, ami are i»rt»tecte«l by 044 lucbw of licit rliie deets of the French will no doobt play a veiry l»- 

Frcm h iire d read m nights, the most ImiKirtant ships armor. In thisas im In all the French armoretl crulNetH, iMirUint part, in the camimlgii for the capture or deatme- 

are those of the ".Iiistiee” and the ‘Heimhlhiuc" classes the liattery Is rather light, flic T.O-ineb gtiu being the tlou of the Herman fleet In the Baltic. 

These are of nhout 1 l.HOO tmis illsiilacenient and 111 heaviest iilts-e curried. K.xeept hi fhiH particular, how- 

knots s|M*ed The ".Iiisllee” lairles four 12 IikIi guns eier the French arnninsl erulHcra ar«> very servleeablc A Novel EKCtroneCmllWU Hovenimt 

forward and aft. nml ten "li-im h gnus on the broad- shliw, well profeeted and ahowlng a gfaid turn of a|ieed. A T the recent Honveraaalone of the no,vttl Hoolety, 
side, slv of them In single gun turrets and four in ease- They are doing excellent Hervlcs* In the present war. In ^Mr. W. M. Mordey exhibited an electrically driven 

mates The "lieiaihlhpie” ami "I’litrle" are armed riiiiiiliig down the Oeniian and AuHtrian i-rulaeni, ami pendulum or balance wheel without any make-and- 

«llh four 12-im'h guns and eighteen Ol-liich, the latter in capturing and driving Into neutral iiortH the mer- break, commutator, or equivalent device. A simple one- 

iK'Ing immnled on the broadside In sU armored turrets, elmiil sldiw of the enemy. phase alternate-current Induction motor with a rotor 

These H\e ships have water line pnitecHon of n Inohca In the protoeUs1-erul»er class, the French navy la having a aluirt-clrculted winding, la the flold of a 
of urmoi rather weak, taMseHsing only 0 shliM of thla tyiie. stator excited by alternate-current, develops a torque 

The earlier pre-dieiidiioughls, such as the ‘ SiitTren,'' When we come to the toriiefUelamt denlroyer and Hub- which is always In Uie dtrectli.>ti of motion. If provided 
“Hoiidet," and "Jauregiiiheri.v" carry a main ariimiiicnt marine st-rvlce, Imwever, wc And that the French navy with a pendulum, or with a spring In the manner of a 

of two 12 Inch and two lOK-lncli guns, with broadside Is remaikably well miuipiasl, laiHNeHNlug 84 deetroyerH balance wheel, the rotor, tf set In motion, will continue 

Bee(uidar,\ hiitterlcs and .'>.'5 and iiri-ineh pieces. and no less than I.'IB tonieilo lioats. On the average, to osclllata, friction and other losses, o^ any load 

rmniesiloimlil.i the most pictiirewpie fealure of the the Frem-h destroyers are smaller than those of the l»nt on It, being mode up by energy taken from the 

French imv.v W the urniored cruisers, some of which, »»flicr niillonh; although of late years the Fwm-h have elreult 





T BU RrMt War of tbc Nutloiis liaa come two or three 
yean too eoon for the RuMleu Navy, which, ao far 
aa itfl Amt ARhtlng line la cuncerucd, la atlll In the 
ihaklliA. The Japaneae War practically wiped out the 
cepltkl ahtpa of the Ruaaiau fl«>et, and It waa only In 
1900 that atae aet about the recreation of her navy utmn 
modern llnea. In that year ahe laid down four drcMd- 
nouafata, of 23300 tana, which are to ateam 23 kiiota, 
and will mount a battery of twelve 12'lnoh guna in four 


three-gun turreta. In 1012 ahe laid down four huge nro unitkety to t 
armored eroiaera of 32,000 tona and 2T knota apccd, iioughtH, of 22,not 


Sia* Afiaor. <t ioeb — ^-lacb. ** ” 

Armored cruiser: "Rurlk.” 
ViilCNM the war Nh<mld bo long drawn out, IIicn 


» to carry a iKittery of twelve 14'lucb guua. being built in the Black Hea. 


active H«rvi<-(* Tliree dn-nd 
birryliig ten 12-luch kuii.s, arc 


Tile miiiiiniiry of (he Ntreiiatli of I no ii.nios ( 
ill ttio war. kImmi on piiKo IT! of this iK-iiio, 
RnM,sla witli no dreailnoiigliis, 7 pro drcadiion 
eoaxt defcn.sc vcHwels, no ball le-cnilsorn, d a 
cruixers, !» protc-cted crulxorH, 1»1 dextroierN, 1i 
,wo. boats, and .’id snbniarliieH ; lint It should tio iviiic' 
that tills omiineratloii ineliides tlio Illiu-k Sc 
wbo,xe oiierutions are liiiiited b.v treaty to tliosi* 
ships and the vessels of the .Sslatic siinadion 'I'lie 
lr(*nd artli-le Is eoneerned with the Maltii' fleet, w lios 

I, arc alone are uvallahle for operations In the present 

{Concluded on pane iVd.) 



»da«sh. H. e-poundar.. 

\ -OklMrtalk*’j “PofraiHaoiwIk”! 


Protected cruiaera: “OIrj"; “Bogatyr.” 
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A dWUion of German dreadnoughts, “Weatphalen" in the van. 


A S we have shown rlwwhere In the present Issue, 
any esttiuatc of the strength of the German fleet, 
whether for offouse or defense, must take Into consid- 
eration the enormous strategic advantage to Germany 
of the Kiel Oatial, It Is a well-accepted principle of 
naval strategy, that u fl*'et should never be divided 
except III eases of urgent necessity ; and It la the work- 
ing of this iirinelple In connection with this famous 
waterwa,v which runs from Kiel In the lialtle to the 
mouth of the Elbe on the North Sea, which goes far t«i 
<ilTHet the numerical suis-rlorlty of the Hritlsh fleet, 
which at Ihi' present writing holds the (Jennans on the 
defensive In the Haltlc, 

In the ahseiiee of any reports to the contrary. It Is 
rcasoiiHliile to supjiose that the dreadnought and pre- 
dreadnought fleets constituting Germany's flrst and sec- 
ond lighting line are gathered In the Ralllc under the 
command of Admiral von Tlriilts, Also, it Is [irobable 
that the four British Imttle-crulsers of the “luflexlble” 
type, which were In the Mediterranean at the oiiening 
of the war, have l>een withdrawn to the North Sea — 
this for the reason that the French fleet has a sufficient 
preponderance of strength to contain the Austrian fleet 
In the Adriatic. If the '‘Inflexlblea” arc In the North 
Sea. the first flgbtlng line of the German navy, con- 
sisting of 10 dreadnoughts (the "Goeben” having been 
driven Into the Dardanelles) finds Itself opimsed by n 
British first lighting line of 31 dreadnoughts, au In- 
ferlorUy of one to two. In the second fighting line, con- 
sisting of pre-dreadnoughts, Germany can oppose 20 
ships to Great Britain's 40. 


Now It is evident that fur the Germans to come out 
and give battle tn the North Sea, even if we allow for 
the chances of war, would be suicide; for although tn 
a general engagement she could do terrible damage to 
the British fleet, the result could have no bearing upon 
the issues of war, and such damage as was done would 
be at the cost of the wiplug out of the German navy. 



Dreadnoughts: “Kaiser"; “Friedwich der GraaM"; 

"Kaiaerin'': "Prinx Regent Luitpold"; “Konig Albert." 

On the other hand, so long aa Germany holds the 
Baltic, with a means of quick passage to the North 
Bee by the Kiel Canal, she can never be attacked by 
the whole of the British fleet ; for If Sir John Jollleoe 
decided to force the Danish straits and seek out and 
engage the German fleet, he would have to leave at 
least half of hla first fighting line at the mouth of the 
Elbe, or else expose the blockading fleet at that point 
to the risk of being encountered by the Germans In 
superior force. 


Meanwhile, Germany, having the control of the Dattic, 
can prevent any landing of an expedtUonaiT f<wK)« n*»n 
her uorthem b^ers, and she is In a position, moiooTW, 
to accomplUb the destruction of the Rnasian Oeet and 
the bombardment of her ports and harbota. 

The pride of the German navy is her fleet of dread- 
noughts, and if this were lost, the remnants of her 
battleship fleet, because of the comparatively low power 
of the guns of its main armament, would be unable 
to give battle with much h«g>e of success, even against 
a pre-dreaduongbt line of the same date of conatmcdon. 

The original British dreaduonght was built In 1MB, 
and in lflOe-07, Germany laid down ber first four dread- 
nongbts of the "Nasaan" class, of 18,600 tens and MS 
knots, protected by llMrlhcb side armor and carryiM a 
battery of twelve 11-lnch and twelve fl-lnoh guns- In 
the arming of these sblpa, the Germans made two 
very serious mlstmkea. First, they mounted an 11-lnoh 
gun when the other powers were mounting the la-tnob. 
and secondly, they placed two of the turrets on egofa 
beam, with the result that la a broadside engagement 
four of the ll-lnch giuis are oat of aetloa, being maelrad 
by the opposite turrets on the engaged site. 

In the four ships of the ''Tburingmi" class, com- 
pleted in 1611-12, the mistake made In the “Naasan" 
class was partly rertifled. The ecmparatlvely weak 
4B-ealiber ll-lnch piece gave way to a 50-oaJfl)er 12-laeb 
piece of vastly greater power and efllciency, especially 
at long ranges. The displacement of these ships la 
22,UOO tons, and the speed 21,6 knots. Tliey are pro- 
tected by IIH inches of side anaor. 



' ' ^ -knowfr 'to toentolftop' the itormati 

'<v n^torto to itofMHwlble tor the dto- 
«ellb0tatel7 mioriflced a third 
^ l|lt;i#|to(ltoi>«W of 1^ tomutoide the **3?huzliigen" 
ehMM. totolhtoV the awdrilateral arrangemeot of 
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torrete that extote In the “Naseau" class. The Ger- 
mans are great theorists ; but In this case the theory of 
the value of a head-on attack. In which the ship can 
concentrate a Are «f elx guns, led them In the wrong 
direction. There to a wnsensus of opinion among imviii 
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men that no wise admiral will evposc his ships to the 
danger of being raked In the end-on iNisilioii by the 1^- 
and 14-lnch gnus of tin* enemy, t'liture battleship 
engagements will be fought brtMidsIde to broadside, at 
i-augea of from »,(HiO to yards 
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III till* live HbliiN of fho “Kaloor" claiio, comptetod In 
llMii'13, tin* (lenuiiiiH nictlBwl tUolr ulotake by iiUclnK 
flirt'f of thi> turn^K on the center line and the other 
two (llaKoiially on the broadaldo, thereby enabltnir the 
whole of the battery to train on either beam. This la 
a iH'tter, but not the lieat, urruiiftemetit since the mld- 
Hhl|i turrets mask each other throughout a considerable 
nr<- of fire. 

In their four ships of the “Grosser Kurfurst" type, 
which are duo for completion toward the close of the 
pM'sent year, the Germans have followed the principle 
(InuiiKuriitisl by the nnial constructors of our own 
iiav.v I of pbicliig all the turrets on the center line of 
the ships Tile “KnlH(*r” class arc of li-l,7tX) tons displace- 
lueiil and 21 r> knots sis-ed They arc heavily protected 
wKli side armor ruiiglii).' from 1-1 to 7 inches In thick- 
ness They mount ten t2-lnch 5()-ealiber guna, and four- 
twai (t-lncli 

(Jerman.i jiossesses four linttlo-crulsors of great speed 
and ptoicr. ulilcli liav(‘ the enormous advantage over 
the tirriKired cruisers of other navies that the side 
arniiii is of laittlcsblp thickness. This means that they 
I an lie pliKcd 111 the flrsl fighting line, and take the 


blow of the heatrlwrt projecUlae of the i 


the expectation of po greater obanoe cif 
than the battloabip. In tfaU the Oermam hay* 
great foretbooght, and It wuat be admitted 
superiority la protection largely offhet* the fhot 4^* 
their main armament <rf 11-looh guna la mnob weaker 
than the armament of 12*s and 18.B*« moimted on tlw 
battle^irulseni Of the British navy. 

The “Von der Tann,” completed in 1910, of 19,700 
tons dloplaccment and 28 knots speed, haa 10 Incbes 
of side armor, and mounts eight ll*tnch dO^allber gww 
in turrets. The "Moltke,” completed In 1011, of 28,000 
tOJiH and 28 knots speed, to protected with 11 Inchea of 
side armor, and earrlee ten BO-callher 11-lnch gons la 
turrets. The “Seydiitx,” of 2S.OOO tons, baa miide 20 
knots. She has the same protection and armauHtnt pa 
the “Moltke.” All of these ahlps carry powerfol tor- 
liedo defense batteries of 64iich guns. 

Tlie pre-dreadnoughta of the Oerman navy. 20 la 
numljer, were built in classes of 6 earii, and all of 
them suffer from the defect of carrying too light a 
gun in their main tMittertos. Thus tbe 10 ships of 
the “Kaiser -Wilhelm II" and “WIttelsbach" otaspes 


iWjh OMTg w 4]if|ir naht 





tm,t fWWMi at wbkib 4 

IH tbe BHKUtodhwaV* 
matoi tettery ootistota of four U-lneii #1^ 
bers, and the same thlBg to tritt of the ^ g , 
“DenteebhMid" etase, The 'Mamtatog 
these ll4ach guha, at • **nge of " 

Mg he jnpBkt^t to effect the penetrailciA of .twilH W TO 

Ihe hlhe armored cruisers of the Getthhtt iOoh of* 
headed ter the “Bluober,’* a flue ahh* 
protected by 0-iuch armor and taoantehff fwpli'p 
tntdi 46-callber guns Ih turrets and a hroPtMlte hf 
B-incb guus. Her stieed to 28 knots. The 
and ’^anetsenau," completed la 1907, are of 11,800 i«MS 
and 2S to 24 knots igwed. They are protected hy 8 
Inches of armor aud carry eight 8,2-lneh dOnMUlhet gwM 
and six e-iueb. The “Roon’^ and *^urck,” completed 
ia 190S-1808, aro 9,000 tons dtoteacemeut, ate Pteteoted 
by a tblnch belt, and carry four 8Jt,locb 4(boafiber 'gi|tei 
la turrets «hd ten 6-lnch 40^»Mber gam oh the broad- 



D«l«, IHUS-inoi Taw, 10,800. 8»saa, 18 knots Gms. four 0 4 locli, olghtecn S-ineb. 
TonMAo tubas. 0 SUa aratar, 0-lOcb— S-lncb. 

rre-drendnoughta: “Kaiaer Wilhelm 11": “Kaloer Frfederich lU"; “Kaioer 
Uarharnssa”; “Kaiser Wilhelm der Grosse"; “Kaiser Kari der Groese.” 



Date. 1006 Tom, 3.450. SpaaA, S3 7-34 kooU. Cow. ton 4.1 Inch. Tateada Mbas. 2. 
Annarad daab, 2-lnch. 

IVolected cruisers: “Stettin"; “Stuttgart”; “Nurnberg.” 




Data, leOB. Taw. 11,800. Bwaad. 82.8-88.6 knots. Guns, eigtit S.S-lnob six O-lnoh. 
TanadayiAas. 4. Wd« afwar. e-lDCb— 6-lnrb. 

Armored emisers; “Sehamhorst"; “Onelsenan.” 



Data, 190e-10. Tms. 4,800. Ito aid 8T knot*. Gow, twatva 4.1-lncb. Tatnade tobas, 8. 
A roi wai daak. 8-lneb. 

Scout omtocn: “Aigabarg”; “Kolherg”; “Maiai”; "KMn.” Also “Breslau" 
dam, 27A knots, and “Karlsruhe” class, 28 Imota. 





A IjTHUTH^H the strHteslcal nltuatiuii uf the prem>iit 
WM, aa affected by the geography of the conntrleH 
converged, )h atandlng (tenuauy hi good atead, aa we 
have Hhown In a previous chapter, it nlao hlta her very 
hard lit (rutting off eutlrely from any rtoae co-operatluii 
the et^tiieDt little fleet of Austria lii the Adrlath'. Im- 



slating of four anil eight lit-incli guns all 

mouuhsl in turiets. For torpedo defeiiae, eiicli alilp 
carrlea twenty 1 inch nd-cnllhei giina 

Of pre-dieitilnoaglits of hiiltlealilp al7,e, Aiiatria poa- 
ac'saea three of the ‘•Ferdlaiiial Ma\" t\pe Tlieae woald 
have l)etai more effective shli)H if tla* Aiiatrlaaa, liiHii- 


medlataly upon the declaration of war, the French fleet 
cloaed lu OK the Adriatic; and the probahlilty la that 
at the present time the Auatrlaii fleet la at the northern 
end of that gulf, cloaely blockaded by a Frencli fle(>t 
of greatly mipertor power. If th«> Auatrlan fleet has 
retreated to Port I’ula, It la accure in a land-l<K‘ked 
harbor, on either aide of the eiitran(V of which are 
heavy modern coast defoiMea. I'ola is a d<K-k-yard wHli 
two fixed (IrydtH'ka and a floating dock ; and Judging 
from the fre<|ueiK’y with which thla place haa Iteen tueii- 
ttoued In tlie war dlapatcliea, it is not unlikely that the 
Auatrlan fleet la gntheriHl then*. 

moat vnUiahle naaet of the Auatrlan tl«>t is the 
|tre*dreudiioUKhta of the '‘Vlrlhu.s Hiiitla” olaas, and the 
Uiree Maul-dnmdnoughta of the •Fran* Ferdliauid" 
claaa, all als veaacla being of thoroughly modern eon- 
atnictitm, heavily armed and well-protected. 

The "Vlrlhua Tlnltla” waa <nic of the first dread- 
nooghta to adopt the thrt>e-gtin turret. It la significant 
of the great capacity for gun-mounting affordeil liy tills 
triple arranKcnieiit, that, on the modeat dlsplms-mcnt 
Of HO, 000 tons, the “Vlrlbns Unltls" and her alalera 
mount no leas than twelve IH-bicIi guns aphat* The 
four turrets an* disposed cm what has (snno to he 
known as the “Michigan" plan ; there being two turrela 
forwanl, the guna of the after turret llrliig above the 
roof of the fore turret, and two turrets aft having a 
almllur arrangement for gun Are. Tiie advnntagi* of 
thla arrangement is that every gini (sin he traine<l 
through a wide aiv of liroadalde lire, and tliaf thi*re is 
a iKwwthle concentration of guns, dead ahead or dead 
astern of six 12-luch plecea. The sWiw, despite their 
heavy battery, are well protected, carrying aide armor 
of II -inch thickness at the water-line, above which, 
between turrets 2 and S, Is aide annnr of 8 Inches thlck- 



Dau. 1913-14. Tmu, 20,000. SpMd. 20.7 kuut* Gtu»< 
twelve I2lneb, twelve O-tarb. T orpviin tub—, 4 SUeaniMW. 
1 1 -Incb— M-lurb— O-lorh 

Dreadnoughts; "Viribua Unitia”; “Tegetthoff”; 


"Svent Istvan.” 



D«l«, 1010-11. Tana. 14,.3INI Speed. 20 R kaola Gumi 
fiHir 12-Ineli, eight 9 4 Inch, twenty 4-ineb. Terpede tebee, 

3 Side ennar, » IlK’ll 

Hemi-dreadnoughta; “Ersheraog Franz Ferdinand”; 

“Radetzky"; "Zrlnyi." 

la-KN, wliHe above thla, coloring the O-lnch battery, la 
fl tiK'hca of armor. The hihsmI In 20 7 knots, unci encli 
ship carries four loriiedo tubes. 

Austria jH>SHc*HSt>H three aemi-draadnoughts of Id.-fiOO 
toiih, 20.5 knots aijeed, protec-led by aide armor whose 
tliiekaess from the wnter-Hiie uii la, reaiiectlvely, » 
liiclics, (i inches, and 3 Inches; and each of thc>in car- 
ries three torjiedo tubes. The battery is heavy, con- 


enced no doubt hv (tenaaii prniticc, had not monatod 
the 0 4-lia‘h 40-rallber gun as tholr mala anaaaieat t)f 
these the •‘Fercllaand Max" and c'lass carry each I'oar 
III two tiirrclK, and there- la a la-avy liroadalde- batten 
of twelve 7 0iiic-h gnus Tlic-ac- vess(-ls arc of Pt.'ViO 
tons and 20.5 knots sjassi Tin* side- armor Is from Hi/^ 
to <1 luring. 

luiiHirtaid vessels for coast dofunac are the* six ships 
of tlie "Hnijalnirg” and "Wien" c-lnasc.-s, the "Ilapshurg” 
of 8.;i40 tons and 10 5 knots sia-ed, mounts thrcH- H4- 
liic-li gulls 111 lurrc-ta and twc-lve ll's In casetiiHtea. The 
aruicn Is liiehc-s Tilt- "Ililiisliiiig" class waa c-om- 
idetesl in 10o;t-04 The “\\’lc-n" c-lass ciirr.v four 0 4-lncli 
and a lintter.v of six ii-liit-h mi a displac-i-mi-lil of Ti.UlMI 
tons Tlii-v weie Inillt la IM15 to IMHl, and an- pns 
lis'li*d hv a lOVj Inch hc-It of arnica- 

Austria possesses two mtaleia aniionsi cruisers 
“Sankt tSecirgc-,’’ 7,400 tons, 22 knots, luoiintliig two 
»4‘s and live 7 0’s: and ••Kaiser Karl VI," (),.'tlK) toaa 
and 20 knots, carrying two 0 4’s and e-lgUl tl's Smaller 
and older vessels art- the ••Kalaeriii Tlierc*alH" aial the 
‘‘Kalscrln EllzalK-th,” of 5,^2<K) and 4,(Kl(l tons dtapliuv- 
nic-at, and 17% and 10 knots sia«tsl, rospcs.-tlvely. The 
• Theresia" i-arrle-s two 7 (l-llich and eight «-liit-li guns 
and tlie •-KIlKtihetli” six (Miic-h guns 

(If the protective cruisers the laosl valiiiililc* are tin- 
four fast seouts, '•Saida,” “Helgoland,” Novara,” and 
•'Admiral Spann ” Tht-j are of !i,5(iO tons and “27 knots 
s|ieed, and uioiiiit a buttery of t i-liieli guns. 

Next to her dreadnoiiglils and ai-ml-clreMdiioughts. the 
moat vuluiitile vessels of the .\nslrliin liec-l are her is 
destroyers, ISO toris*clc> Isiats, ami 0 snhuiaiiaes 'I'lie 
deal ro> era are from 400 to H(KI tons and from 2S to .'12 
knots s|H*ed, aiaj the tcir|H-do boats ran in displacs-aic-iit 
from 110 to 250 tons and in sis-ed from 2l> lo .'IS knots 






RECWn.Y PATEN'fiBI) INVEMTttMW — , ■ - , ■ ■ .ii' -■ 

.■» En. ln.fri<.<1 l.y «pPol«l ErranE^m^nt W. I Bt.. cU)lto», Cal. ThlE tnYMittoi. HEllitM Oortp. New to- 

th« inventor. T.-rm* .... «ppiic.tl„n to th« to oollmir, uten.iiE, and partleB(atilr to arhai Mi pr^ br^Ji ^ 




cojEBders, aad tb« objaet U to I iimilar typoi, aad tto oUWrt ii to piwiifp 
icturo wWch tE <l«Elffii«4 to mo»E yeIto arrangad to trtwto ma ituma$ pn 


POTATO BOKTKU — M HBLllfACil, Wal- 


lax operatloQ In this Invvutlon If the mold 
baE no EpeclEl bollow cbamberi a beating d«- 
Tlec may Ih. employed, arblcb can bavo any 
raltablo conitrortlon, and may conBlat, for ex- 
aniple. of ptpea contalolng loni.. bot agent and 
brought Into contact wltb the uiold. 

OIOAUBTTU BOX— A. MiMDlbaoK and B. 
/. OobOBRnu, 482 Harcy Ave , Brooklyn, N. T. 
In thin lOEtauce tbe Invention baa reference to 
taaimovementB In cigarette boxoa or boxua for 
dtEMbatng eigarettea or almllar artlclea, In 
whteb It la eaaentlal that aueh artlclea be 
Waoad apart to be readily graapod and with- 
drawn with convenience and without being 
mutilated 

HANITARY DENTAL IMPREHBION TRAY. 
— O. L. Onixk Addreaa the 1.. D Caulk Co, 
Utlford, Del Thla Inventor provldea a device 
having a laxly irartlon and a handle therefor 
with novel lueana for detacbably aecurlng the 
body portion to tbe handle lie alao provldea 
a dental tray handle capalile of being aeeured 
to trnya of different alaea without neeeaallat- 
ing any adjuatment of the handle Itaelf. 


fruit or other timlerlal tranaveraely of a per- 
forated atralnlng luemlwr through which It la 
gradually forecd, ao aa to more eaidly and uni 
forn.ly dlatrlbuto the atralnlng. 


URAVBL MACHINE.— H T. flT**s, Nen 
Ix.ndon, Mu 'i'bla machine removea aand oi 
gravel from a pit or holder and depoalta It or 
board cara or other receptaelea, and la ao ar 
ranged that the device will load and unload 
Itaelf, and wherein a damping door la pro 


S — N H CERiaHToit, Chicago St., 

:, L I.. N Y Thla Invention provldea 
for uae In pipe llnea conveying gaa 
r other diilda from place to pln<-<‘. and 
to normally Ix.ld the valve In open ^ 
for paaaage of the duld and to allow 
log the valve from a dlatant point ^ 
It la dealrod to elnae the valve, and 
t the valve to eloae autuinatlrally In 
Dre and to hold It locked In cluaed ' 


and brake cyUnder preaauro for proparly con 
trolling tbe triple valve and preventing un- 
even preaauree In the brake cylinder aaal to 
prevent undcelred qnlck aetloa appUeatlon, 

NUT LOCt— a. O. Tnrk, Pa. 

Thla nut lock la partleulafly adapted tor aw 
In aeruriag flab platM to railway talla, but, 
of conrae, la capabla ot ganeral appUeatlon. { 





Clasttfied Advertisein^ 




be Jam of locking nut baa a body formed of 
8oft olnatle material auch aa cork, and an 
lelneing eaaing of thin aheet metal, both of 
'bleb are eomprtmaed Into conical form on- 
aging the thread of tbe bolt to which the 
tain nut la applied. 


I SID* UN* SALESMBN, ATTKNTlONt 
rMT'i proportion Got la feoiMT W 


to provide an automatle mul- 1 w 




BICYCLE CRANK HANHBK— 0. W. Mclb- 
WAiNE, 114 Feronla Way, Rutherford, N J. 
Thie Invention provldea a hanger adapted eape- 
ctally for repair work, although it may be need 
In connection with new devlcea. The hanger 
Ic well adapted to be applied to variona alaea 
or makea of bicycle brackota without recon- 
Btructlon except to cut off certain of tbe parta, 
according to the required length. 

TRACTION XNaiNE.— 8. 8. Moetok, care 
of the Herr Engine Co., Portaiiioutb, Ohio. 
The object of the Invention la to ao conatruct 
the tractor that the power will be diatributed 
evenly to the driving wbeela and that aim- 
pllclty of operation will be obtained wltb a 
conatructlon that la itrong, yet flexible, ae re- 
garda accommodating ItaaU to IneqnaUtlea of 
tbe gTonnd. 


£ DESIGN FOB A POT AND COTBB 

LIFTER.- K. PaocHAMA, Tltnaa, Auatrla- 
ACTOUATKI MULTIPLK-OHUCK DULL-Pggflg. Hungary, Caro of Bertbold Lehner, 2& W. 

Broadway, New York, N, Y. Vlewa of thla de- 
pl.>-.huck Urlll-preae in which cither of tbe ahowlng It In perapectlve, plan, and 

.ufka or tool holding device* may I» brought poaltlona, preaent an article Indicating 

to BUrc-mhe coupling mmltlon to Ih> rototed rtrongth. uUllty, and ornamental llnea 





THE LATEST IMPROVED Codapelble ftutt mM 
Vegetable orate, and tor efclpplag boan. feadhiS 
^L '^Pie 3 ' " ' % hutn{a i"'* demand. waMa 


INQUIRY COLUMN 



altlou wben ralacd or lowered, In addition to 
preventing the HAcbea from rattUiuc and cane 
Ing tbe aaiuc to lit tightly In the gutdewaye of 
the frame, In end. a manner aa to cxclndu 
dwft and wind and the effecta of Inclement 
weather ^ 

Hostltag dttU Llglttlng. 

OIL BUUNBa— A. D. MAacoTn. care of 
Eunice Carriage and Machine Shop, Eunice, 
La. In tbe preaent Invention tbe object la the 
provlalon of ' an Improved device for burning 
< rude or low-grade Ml, ao aa to effect ita icom J 
picte combustion without pnadnctlon of aoot or < 
amok.-, ivhl.h are frequently Incident to tbe | 
taming of uiie of thto efeamoMr. • 


Into eurc-mhe coupling mmltlon to Ih> rototed rtrongth. uUllty, and ornamental llnea 
or operate.] from a alngle working aplndle, the ™ , 

improvemeul being deelgned to be applied to DESIGN FOB A FRUIT AND VEGETABLE 
ma.-hlnca wblcli are n.>w generally eonetructed, KNIFE. — H IteawonTU, care of W. <1. ^e- 
.ir t.i a iua.-lilne having a apcdally mounted worth. 192 Broadway, New York, N. Y. Thla 
and driven aplndle. ornamental dealgn for a knife In aide view 

ebowa a flat, thin bUda, one third ot Ita length 
Krin. Mox.r. .nd vhnir Are.«oria» coualderably narrowed In Ita height, and the 
frlmo movers ana XMolr Accesoorioa. rtiowlng a atralgbt bUde turned up! 

ENGINE CYLINDER.- A W OtiaTAMOH, jt, boj. The handle is of gracsfnl form. 

110 Ilarrlaou Are., Jersey I’lty, N J The ob- 

JeetH In this caac arc . to prevent loaa of beat 1— — — — 

In the cxuanalve medium employed by tbe en .. . . , 

gl...-, to automatically create and malntoln a . 

bo furnlabed by tbe Scigwsirio Amumcam for 
ten cento each. Please state the name ot tba 

p— — . — — — — ■■■ — ■ — pateotee, title of the Invantlos, and date of 

I thla paper. 

*0 attevtiou to the fact thut 
we are In a poeltloo to render competent aer- 
vicea la every branch of patent or trade-mark 
wwlt. Out ataC la compuaed of mechanical, 
y electricajl and toemtcal experto, thoroughly 

4gBa aalBffgJfl^^n y trained to prepnm nad preeeeoto all patent 

appUcattona, irreepoettve of the eomtoex nature 
■BSSSSBfliM the khbjeet matter Involved, or of tbe epe- 

. — j . M ciaHaed, -toobnttol, or notenttfle knowledge re- 

I quiredthereter. 

■ We also hnvn awooiatali tbraagbont «|m] 

■ ■ world; who aeilntto the preeeotrtien of potent 

LMtoaJLn^A axd trade-mark appHeatlAoh Bled In nU cewr 

■f ■■ trite farelgii to ton Ottttod Matoi. 

Kpmr * 'Cox ' 


/nqidry IVo gjgo Wanted the name and a dd reaa 
or a raamifaccurer of buraeni and handla torgam 
heated aad Iron. 

Inqulrv No 9iSt. Wanted tbe naineand addram 
of manufacturara of vacuum adhealvn baagiini to 
otoar apptanM for hanging oaeda, ttonat, toarka. 


SSS5 

SfSs'SS 


Wanted the nama and edi fl WHi 

sas'sfWi 

. /a«u<r» No. HI6. Wanted Mw nanua and m- 
myuifwtipeea at iMcS^ need W Pto> 


tes,i?rjSiff!israu? 


5 :^ 5 «hA.‘‘ffiESr “ 


Jacket of rarefied air aurroundjog toe chamberg 

containing tbe expanolve medtom t nnd to elm* Brandh Ofltoet 

plify the conatructlon whereby theee objeett OSS’ P Street, N. Wx 

are obtained. 'Ik IC.’ 









S(a«S1C AMERICAN 



Westinghouse Electric 
Motor Drive Gives Your Plant the Elasticity 
to Meet Every Manufacturing Condition 



T^'OW that the world is look- 
ing to American manufac- 
turers to supply its needs in 
many varieties of finished goods 
— the manufacturer who has the 
modem factory and equipment 
will be in position to grasp his 
opportunity. 

With old fashioned machinery 
for operating his plant, the man- 
ufacturer, already running up to 
capacity, with a similar chance 
and the ambition to improve it 
would have to build a complete 
new plant 

The manufacturer whose plant 
is equipped with Westinghouse 
Motor drive has merely to add 
new machines and new motors 
as the business grows. 


There is no questioning the economy of 
the W estinghouse method. W estinghouse 
motors are designed to give the most effi- 
cient service for the machine or group of 
machines on which they arc to be used. 
They consume power in exact proportion 
to the work they are called upon to do. 

They arc built for long life. At the rate 
the manufacturer usually writes off his 
machinery for depreciation, the Westing- 
house Motor is paid for long before there 
is a suspicion of actual depreciation in its 
work or ability to work. 

There is service value as well as physi- 
cal value in Westinghouse Motors. When 
you purchase equipment upon which is 
the Westinghouse name, you also get the 
full benefit of the Westinghouse organiza- 
tion’s long experience. In other words, you 
automatically bring into your own busi- 
ness one of the most famous of the world’s 
engineering bodies. 

Before you even start to plan, talk to a 
Westinghouse Electric man. 

Address Department B-J. 


Westinghouse Electric Sc Manufacturing Co. 

East Pittsburgh, Penna. 


Oidm ornemm in 4S Amwic 


CIU< 


RepraaentativM all over the World 



How to reduce 
your road taxes- 


modem way to build After a hard winter the mow mehi 
A macadam roads is to bond tarviated road md reveals 

them with Tarvia. a dense, ihe «tff.ce m good condrt.on. 
viscid, coal tar binder. It adds Tarvia has won its way among up- 
a little to the first cost of the to-date engineers simply on the 
road, but it saves a lot in the basa of the money which it mves. 

.™u.l ch„g». 

A Tarvia-bonded road will ways by the steady extension of 
keep Its contour for many years. Tarvia treatment. 

It will shed water. Automobile 

raffic does not tear it to pieces. ^ ,he dusty 

It produces little or no dust It pf^of ||,al t),e road 

does not ravel on grades, for the i, wasting the taxpayers’ money, 
waterproof character of Tarvia because it cannot withstand mod- 
prevents such damage. em traffic. 

BookleU on request. 

BARRETT MANUFACTURING COMPANY 

NewYoik Chicaffo Plulacldphia Boiton St Louu Oevcbod Ctnctnntti 
Pittaburgh Birminghan Kifuu City Mmnc«palii Seatlbi 





Receive* busincM Atom Fey* cfairo* In 

every State— ditrecf [aBBfeZTKiHl Stato-iM«fitpl(y 

q'HKRE are 260 legal The Poatal Life, a New 'THSonewhoMBta ia- 

I * roaorvelife-inMuranoe York company, comply- '' earaneoiQ toe mUl 
oompaniM in the ooun- w with all Ihe etrict re- writee, M * OltMat 
^ry, an opemtiw through ShSSnm “JhrtSa^ ^ United ^teWa, 
i^nts. yet only ^ of i thTmil, Inlsumnce In: f ^ 
these oompanie. do bnal- rtlintlon that roeolvea S Tte H^^SS 

Megs in the State of New « ^ 

Y . nnninooa from ovary Boilding idiown ■hovwt-' 

^ AwM te (Ao CMoa. thne tie only pineo of beH- 

Similarly, of the hw- •Mbiing evWyono to ar- nens. The Poatgl Mkv 
eat four New York eom- «**• tlWWnneo diroet. jwera by mall, TOpliiy^ 

3?" '• SM*(La”fi S^'ul 

bnilneu ia Tnu; tw® ?B(®r.r®t« TBitiuiloll! Un*lte3**Stlltoi ^b.Ib! 
of them do not enter mid it can transact an authoritiee— olso to the 
Wiaconein, and the interstate busineu, bo- Federal Courts, 
fourth does no biwlnese enuse it is a non-ageney 

in ten States. ?5*1 ®*®_ V*?#* 

The States will not let 
agents solicit businoss 
unless their companies 
take out licenses, pay su- 
callod “occupation” 
taxes, and submit to 
other State exactions, 
which some companies 
can not, or will not, do. 


The Postal Llfe.a New 
York company, comply- 
ing with nil Ihe etrict re- 
gniroinente of that State, 
in the only laanmnce In- 
■titntion that rocelvea 
bnelness from oosry 
AwM to tho IMon, thne 
onaUlag evwyono to ar- 
mago inoHrnneo direct. 

The POSTAL is, in 
quite a true eense, an 
laterslate inetitntloa, 
and it can transact an 
interstate business, be- 
cause it is a aon-sgeney 
company: it employs no 


It la therefore exempt 
from the vnriono expen- 
aive reqnlremanta appil- 
cabla to companlea em- 
ploying ngente and 
agenetoa. Fotal poUey 
hobhn gmt ihm ktmmfit. 


smm 

POSTAL POINTS 


Ipoiuit prorlnont, sp- 
I proved py Ute 8l«t«| 
llnsurence Depart- 1 


under eirtrl Stole re- 

E ' vmenle end cub- 
to the United 
i«H poetol euthorl- 
Uu). 

VWh: AipA medlrof 
Siandardt In the wilrr- 


See How Easy It Is 

In wrltliw simply say • W oU me tniur- 
ance partieulort /or my aye se per l/W 
HdAiitinc Amerliaiii for Hrptcmim 5tb. 

In your letter be eure to give, 

1. Your Full Namo. 

2. Your Occupation. 

3. Thm Exact Data of 
your Birth. 

No eaeot will bo esnt to visll you; 
the Poetel ure diweneee with eaimw. 
yon set the beaeUte of tbo aamt’s com- 
mlaalon beoeiiiMi you deal nireet. 


3S Nam* Street New YoA 


Nat COM Law In the 

P OSTA l. 

iflVlSteitS^mrrre^ 

spondta to Meat’s 
oonwMoM, tess Ibe 
moderate adTertMtu 

Ssvaas 

oowSSHte 

9\% 

fworaataan dlvi- 
deode, go to 
holders In awhso- 
ensat years. 

^ ReniDiitiig at tha 
olose of tbo leoond 

I 

further reduce the ' 
oast oenh year after 


? T.« A jpM Wl^ w 





ELECTRIC UGOTINC FOR AMATEURS — ^ 


SYDNEY, AUS 

i«>NOLUtdi^*AMN»iA-- 

Thc comfortable and pleasfew 
HarlSc. wlBtw or somUter, U \ 
HHORT LISK (10 date to (I 
io.iN)o too AaMrtean.suamerl 

aalllng from SiM SV 

Honolulu and every gs days 1 


HUHONmJUUIitdtSj 

HtnuiM* Is the moat attmM 

crestest Uvtea voimM, ICtl«M 
by iMc trip. 

Vartans otbor team, Mwn 

1 ^*^' ' ' ' ■ nU 

occAMC*. frco., mihatei 








wThis new HUDSON Six»40, despite its price, marks our level 
best Our 48 engineers, headed by Howard E, Coffin, have 
^devoted four years to the car. In reply to all conflicting claims 
' — defending higher prices-— that* s the most that we can say. 


- ‘r‘ 


Thi» c«r is die climax of HUD- 
SON ambitions. We may do better 
some time, but we can't today. 

TTiere is hardly a part or detail 
which we find a wish to ‘‘better, in 
fine engineering, in beauty and com- 
fort. in lightness and economy, this car 
comes near the apex, we believe. 

We say this after thousands have 
been tested on the road. After 12 
months' expencnce with our last year’s 
Six-40. After noting all the new-year 
models which our rivals have brought 
out. And we believe that most men 
will agree with us. 

lU 48 Designers 


HUDSON advances have always 
been combated. But the records show 
that the general trend has followed 
where we led. 

Sixes are almost universal now in 
the upper grade of cars. Lightness is 
now demanded. Economy has been 
studied. Prices have come down. 
And HUDSON innovations in 
beauty and equifunent are being fast 
adopted. 

The HUDSON Six-40 this year 
ditfers from its leading rivals merely in 
degree of progress. It simply leads 
the common trend. 

Where Hudson Leads 


It leads in beauty. In numerous ways 
It leads all in new styles of equipment. 

In the quality field it holds the low- 
priced record, for cars that compare 
in size, class and capacity. Since last 
year our trebled output ha.s reduced 
the price $200. 

And, in designing, skill —not luck - 
has given this car amazingly perfect 
balance. 

You'll Approve It 

The more exacting you are, the 
better you’ll approve this car. It will 
meet your conceptions in the things 
you want. In big ways and little 
ways it will show you to-day’s best 
standards. We spent all last year on 
details and refinements. 

Go see it, and bear this in mind : 
We build a larger car for the men who 
want it. But we could not, with our 
present knowledge, build a better car. 

Hudson dealers are everywhere. 
New catalog on request. 


There are 48 men- there have been 
for years— on the HUDSON corps of 
engineers. And Howard E. Coffin 
heads them. 

It has never been claimed, so far as 
we know, that there is an abler corps 
in the country. And certainly there isn’t. 


The HUDSON Six-40 leads in 
lightness among cars of this capacity, 
it reduces old-time averages about 
1,000 pounds. 

This lightness, plus a new-type 
motor, gives it class-lead in low oper- 
ative cost. 


In HUDSON models 
— constantly progressing 
—these men have fought 
over-tax. They have 
warred with all excesses 
— in weight and price, 
in upkeep and operative 
cost. 

And this HUDSON 
Six-40 for 1915 marks 
the final result of their 
^orts. 

Do Opinions 
Differ? 

Thera are arguments, 
of course, which combat 
ours. Each maker de- 
fends hit own. But we 
doubt wdB'iofonned 
mra seriousiy dfiler «^ut 
thit, car. 



A perlaci struunline body. 

Bantfi and room for aevan. 
Dlaappearln* tonnaao aaau. 
Invisible hinges. 

Hand-buRM leather upholstery. 
Wide, high seats 
Qaeollne unk In dash. Tires 
carried ahead of front door. 


“One-Man” top with quick-ad- 
justing curtains atuchsd. 
Dimming searchlights. 

Locked ignition and lights. 
Simplified BUrdng, lighting and 
ignition system. 

Wires in meui conduits. 
New-form speedometer drive. 


Nvw-nrinthod c«rburotii)n 
Automatic spark ailvuncc. 
Horn button in wheel 
Trunk rack on beck 

Phaeton seats up to seven. 
Also an ideal Roadster. 

Also a beautiful Coupe. 
Also a Limousine. 


HUDSON MjOTOR CAR COMPANY, 8186 Jeffsmn Ave., Detroit, Mich. 





Id ScItnII/lc Amtrican Sufipltmenls, 1641 Mid 1642, E. F. Ldie derfribM Hmply aod how a 

five hone power au engine can lie buiH at home. Complete wotkm^awingi are pubtUiad, wOh «Met 
dimenuom ol each part. Price by mail lor the two Supplemeoti, 20e. Ordorlreia your nowwfaillt OrltM 
MUNIf * COMPANY. Ia«. PuhUthtr, Ml WHOM 
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coantrr- 

It to gtuMinilly neCMiMicjr to ntUfae to 
tlM cxtoat the food. oopMtiUjr I3w 
roroKe, ovatlattlo ta the theoter k affm- 
I. In fomer tlmee the invader pas- 
Maned the rlsfat at booty and ptllace, the 
reaort to which waa naoet unfortonate tor 
the army, an It embittered the population 
and ctimpromlaed the aatoty of the troaph 
in an eoenyto country, and la the event , 
of any real or tmaiiined Injury being donej 
them. It gave dee to redreee and reprleala, 
It furthermore cauaed the Intem^etton Of 
all commercial tranaaotlone, and atorea 
were not offered for aale, ae private lndl-| 
viduala were compelled to aubmlt their 
Buppllea to the rapacity of the enemy. 
Tbeae evlla were lu a meaeure nmiedlpd 
by not. taking directly from private Indl- 
vldualK, but by making upon the civil oth- 
Idabi certain demanda called nquialtlonii, 
for a ejieclfled quantity of anppllea necee- 
nary for the troopa. Tho local anthorltiea 
could apportion the demand among the In* ; 

mts, according to the known mnana 
of each, or could procure the atorea by 
purehaae. The former practice of spolia- 
tion thua aaaumed the milder form of a 
war tax, regularly ordered and collected. 
This eventually led to the practice pf giv- 
ing recelpbi for the atoree ilollvereil, and 
the indemnity for the same waa the next; 
Innovation. All these inodltlcatlonH were, 
coume, only Introduced after a great | 
Interval of time. 

UequialtloiiH huv(- tieeii defined 
mauds for iieceHsury supplies and servlcea 
made on the inhabitants of certain dla> 
or localities, thrtmgh tht'ir <Hvil 
thoritiet, to satisfy the requlrementa of nn 
army. They are aot-ompanled by force. 

If It la necessary to resort to such extreme 
measures, to exact the fulfillment of the 
demands. 

Daring the Franciv-Prusstan war 
1870>1871, the Hermans oiitnlned by requi- 
sitions In Fraui-e one third of the fomt 
supplies and forage required for their 
large armies, and the receipts given for 
supplies MtatMl that they would be 
paid for by the van 9 uitk«i. 

BUiehng or Quorforing. — Supplies 
food arc, as a rule, to be found for several 
days In every town or village, and each 
hiaiseholder usually has a suHIclcnt quan- 
tity to provide bis family for a few days, 
consequently, at least the same number 
I of soldiers as there are Individuals in the 
hold can obtain subsistence there for 
a day or two. This method Is the one 
which distributes more uniformly, If not 
In the host way, the burden of the sub- 
|tdstence among all the inhabitants, and 
makes It ixissllile to subsist the greatest 
number of men In a given section of a 
country. 

Ad exception should always be made In 
favor of the poorer claseeM, who at the 
best of times, are bandy able to provide 
Itor their own tomlllM. 

The following excaptiops are usually 
made: 

First Any bousaholder who has enter- 
tained a wounded man In his bouse Is 
“exemiited from the quartering of sol- 
diers.” (Article V, Oeoeva Oonveutlon of 
1864, accedod to hy United States, March 
lot 1882.) 

Hecond. Charitable institutions, hoaiti-' 
tals, asylums for aged god Infirm, relig- 
ious communities of womeh, unprotected 
women, and educational institutions for 
girls should not have troops Mlleted upon 
tbenf. 

The advantage of tMs system la that the 
men at the ewl of a day's march find their 
meal reedy cooked and pnlpared. The dis- 
advantages are that It catwm very great 
dispersion and separathm fif the different 
units. In addition, tkls metli^ may lead 
to otmresalon on the part lit If I 

they are not treated as nbevaity aa they 
coostder they should be. 
of the troops prevents Cbh olikilito gntorc- 
lug strict compliance and la | 

subversive of 



When ilif Tcit f 

The 


NON'ClANblha AkMtif 

ktaaM far the ratMlMeaKM 


WtOADWAY. Km YCWK j 


provided from the haem m^ a . 

janlBdent Msmve avalleMb 


tfregcaa’tYUtu 5^ __ 

« gad aak w to gnphia 4afir to* 

irJi:s^Jse&r 

NON-GRAN k tha baariiM hnmm 

aaad to iia maaafactava to ilia 

"raccAiiD" "utammuT' 

••aaata" "MAUloir 

“STEVBe.DmrEA" -SAOKBe^ 
aad the Kore af edwr cart that atoad 
mifomly. 

NON-GRAN h Os hssrtm lesass ysa M 
I M te hadi eg, s? auks gssf At 


tka sshlii"il cssbmI af sar Ragiessrlat 
DtpartatBl. This sanies b gisMs Is m 


AMERICAN BRONZE OOMPAKIT 


BBKWYN. PIMNSYLVANIA 



It's a lafe bet you will never need to 

Stop Your Gur on 
the Brink of Niagm 

B ut you can save yourself in many a 
light place that would otherwise spell 
S-M-A-S-H-U-Psnd, wrhaps, Death— 
if vnu have vour brakes lined with 


'fH*rinao'i 3 

When you set your brakes lined with 
Tlirrmnid they taike hold noiseisMly— 
tlicy grip — you $TOPl 

Thai's becaUH Thermoid is brake Un- 
it^ from top to bottom -— lust as lull Of 
friction orgrii>|»ng power in ths center 
as on the o«tifds--wlth $0% mo« fnste- 
risl in it and 60% mote Ishor es it than 
any ordinary llniqg. 

Thermoid won't bum pp on n long, 
steep, down-hill run. Oil,gMoiine,waiMf» 
best, dirt, won't affect it and it Mtll* oat- 
wear any other brake Ikih^ Wr — ^ 


'ThertraWi u 


i midte- 

^W»-wi|V 





“UGHT SIX” S.PASSENGER-$1850 


New body ftyies, refinements of detail, continued use of the 
well-trfed Chalmers Chassis, and a slight increase in price. 
These are the striking features of the Chalmers line for 1915 


The Chalmers “Light 
Six^’ is now offered in 
both five- and six-passenger 
types with new bodies of 
latest style and design — in 
every way a distinguished 
car^ The five-passenger 
model is a big, roomy car 
in. comparison with high- 
pOWcrcQ “Sixes,” but not 
skimped in design. 

The six-pawenger model 
-»rat $1900— is a car of ex- 
ceptional grace and roomi- 
ness, with an entirely new, 
luxurious and distinctive 
body* The tonneau is fit- 
ted with Pullman disap- 
pearing seats. Doors are 
unusually wide. The body 
is a new type of exclusive 
Chalmers design. 

This Light Six” is the 
proved 1915 car. 4000 of these 
atrs have been driven an aggre- 

g te of 3,000,000 miles and they 
VC universally made good. 
When we first announced 
this car we priced, the fivc-pas- 
scoger car at $1800. We have 
sihee added a few detailed im- 
pcovements and made some 
d^nges which have increased 
ti^ tnanufacturins: cost approxi- 
vmtph $50. So heginnini^Aur- 
ipst ist the price of the five- 


passenger model became $1850. 
At the new price our factory 
profit remains the same. 

The "Masto- Six” 
of Them All 

The new 1915 Chalmers 
“Master Six”— $2400— will be 
produced in limited quantities 
tor those who seek the fullest 
luxury of power and size in a 
motor car 

For 1915 the “Master Six” is 
offered in two body types, the 
four-passenger Torpedo and the 
seven-passenger Touring Car. 
Both types are unusually beauti- 
ful and distinctive. The price 
of either type is $2400. 

The four-passenger Torpedo 
is a most distinctive c'ar. It has 
exclusive style and dash. This 
beautiful new body has a single 
door on cither side. Front scats 
arc divided, the doors being in 
the center of the body. 

This is a man’s car of uni- 
versal style and smartness, built 
lower than usual, giving it a 
foreign, racy appearance and 
making it distinctive among 
other cars. 

The “Master Six” seven-Ms- 
sengcr Touring Car is a big, 
roomy car, for those who drive 
an automobile of maximum car- 
rying capacity. The lines of 
the seven-passenger body arc the 
same as those of the Torpedo. 


Chalmers Cars— 
Quality Cars 

“Quality First” will continue 
to be the guiding principle of 
Chalmers manufacture for the 
coming season. It is to carry 
out this principle even further 
than in the past that we have 
raised the Chalmers prices. 

The Chalmers Company is 
not competing and never has 
competed with other ('ans on a 
“price” basis. Our past experi- 
ence has shown us that each 
year there arc enough people 
to whom “quality” is first and 
“price” secondary, to buy more 
Chalmers cars than we can make. 

So the Chalmers Company is 
one of those sure enough of its 
market to continue to produce 
cars on a “quality” basis rather 
than on a “price” basis. The 
new prices, $1850 for the Chal- 
mers “Light Six” and $2400 
for the “Master Six,” mean no 
more profit per car to us, but 
they mean to you even more 
value in the future than in the 
past. 

See These Cars 

Arrange with your local dealer 
to see these Chalmers “Sixes.” 
Take a ride in the car that ap- 
peals to you most. Place your 
order early. The production of 
Chalmers ‘ ‘Master Sixes’ ’ is limi- 
ted and will not fill the demand. 



^Master Six” 4-Pau. Torpedo $2400 
”Mutw 7-Pau. Touring Car 2400 
‘'Light Six” 4-Pau. Touring Car 1850 
"Light Six” 64Pass. Touring Car 1900 
"Light Six” 2.PaM. Coupdat - 2100 
"Light Six” 4-Pass. Sedan - . 2850 
"Light Six” 7-Pass. Limousine 3300 

(F. a A Arfnft) 






Qtalmeis Motor OxniMmg. Detroit 
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Trouble-Savers 

For the Users of No-Rim-Cut Tires 

These are (our of the g^testfea- You Want Tliem 

hires ever employed in tire making. You want these trouble-savers. 

Each combats, in the best way Every motorist wants them. This 
known, one of the major tire » to urge you to get them, 
troubles. Hundreds of thousands get 

All four are exclusive to Good- them now in Goodyear No-Rim- 
yearNo-Rim*Cut tires. That is why Cut tires. No man gets them in 
these tires rule. No other tire in the any oAer tire, 
world to-day has so many users. You get with them in Goodyears, in 
Four every way, the utmost in quality tires. 

* our prices which mam- 

To end rim-cuts, these tires ^oth production has reduced to the 
alone have our No‘Rim-Cut fea- farthest hmit. 

hire. It completely wipes out this They mean to you saf^, sturdy 


ness, strength — maximum mileage and 
minimum trouble. And any dealer, if you 
ask him, will supply you these (Hemier 
dres. For your own sake, get diem. 


Goo^ 


5YEAR 


AKIION.OHIO 

No-Rim-Cut Tires 

Witli All-Weather TreaJs or Smooth 


chief cause of tire ruin, in the only 
satisfactory way that’s known. 

To save blow-outs — to remove 
one of the main causes of them— 
we give these tires an “On-Air’ 
cure at an extra cost of $ 1 ,500 
daily. No other maker does that. 

To combat loose treads, 
we form in each dre, by a pat- 
ent method, hundreds of large 
rubber rivets. They reduce this 
risk 60 per cent. 

For an anti-skid we give you 
our double thick All-Weather tread. 

It is flat and smooth and regular, so 
it runs like a plain tread. But it grasps 
wet roads with deep, sharp, resistless 
grips. 

THE GOODYEAR TIRE & RUBBER CO., Akron, Ohio 

Toronto, Canada London, England Maxico City, Maxieo 
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Saves Its 
Cost Quickly 

Oxy-Acetylene welding offers a saving in 
manufacturing costs: 

(I) In uniting parts quickly, as 
strong as the metal itself. 

(2) In building on projecting parts. 

( 3) In cutting processes. 

(4) To remedy defective castmgs. 

(5) In quick, permanent repairs of ma- 
chinery. 

Evety manuiicturef ihould have our uiiorma- 
tion Dulledni on thu procen It will ahow a 
big saving in your business. 

For Qxy-Acefylene 

VfeldiriS^&Cuttm^ 

makes the outfit portable, cheeper in 
fiist cost, cheaper to oMate. never 
depreciates in value, and saves nme 
and money in every operation, it 
grrairr lieal and liecause of the punlv oi the gas makes stronger, 
r welds. Stored in cylinders, it u backed by universal aerviee. 

No matter what outfit yon einriuy, nuttor what 
nse you make of acetylene, Prest-O-Lite acetylaM 
service means the maximnm of quality, convedoBce, 
safety and economy. 

Lei UJ itnj you inleretling data on Prui-O-LUe tttUlng and 
out pmpoaltlon on Preil-O-Lilr acelyltnt urvice. You'll ntpd title 
some lime — why not writs today P 

The Prest-O-Lite Co. 

INC. 

BIO Spaadw^r, INDIANAPOLIS, IND. 

BranehM anil Charaiiu PlanU In All Iha 
Principal Citln. 


The Preit-O-Torch (Acetylene Blow-Torch) 



service, iv 

the first reserve i 

of 10 per cent of Afifi 

per cent of cape, coats, and oveseiodto^^ 
Tbeae perceutages are calonlated on fhej 
maximum war strength of the organlaa- 
In those armies every epldter’a fclt 
must at all times contain an abaolntety 
new uniform; this uniform the man iB 
required to put on only when the order 
for mohnisation Is received. The troops, 
oonsequently, nuuvb Into the field In new 
clothing. Which arrangement very- greatly 
reduces the demands upon the reserves 
dnrlng the campaign. 

A study of the orden given by Ma^poleon 
Indicates the care be exercised to have a 
suiBcient supply of Bhoes provided, 
one occasion he wrote, “You know tbgjt 
shoes are always needed In war”; and'af 
another time he said to Baron Lejenne, 
es help on marches, and marches win : 
BS." To Sir John Bnigoyne's ques-j 
tlon addressed to Wellington, “What 
the first requirement of a soldier?" 
good pair of shoes,'* he replied. “And the 
seiHiiid requirement?" "A good pair of 
shoes for a change." “And the third?" 
“A pair of soles fur repeira” 

In the foregoing discussion attempt has 
tiecn made to outline In a very brief and 
cursory manner the supreme Importance 
of the supply of an army In tb 
the stuiiendous task imposed 
offlceni charged with the execution of the 
same. 

The results of a campaign are gaged by 
the victories and other feats of arms, 
which are exhaustively descrllred by the 
many participants therein , hut It Is very 
Hcldum that adequate credit Is nccoriled 
the efforts of the administrative offleers 
who indirectly contribute very greatly to 
the successful issue, although the work 
of such officers never ceases, and cannot 
{ for one Instant. When the army Is 
the march the supply departments art* 
stralnetl to their utmost to provide its 
wants, and when It baits to recuperate 
Its strength, the same unremitting care 
and attention must lie given by Uie admin- 
istrative officers. Ah Dam siiys : "This 
Is pt>rha|Hi the only service which takes 
>st during war.” 

llie Nerves of an Army 

iConeluied from page 167,) 
try test. Is now plawd in the National 
Museum as a monument to that pioneer 
achievement, and should be an Incentive 
this country to regain Its pre-eminence 
aeronautical progress. Within the 
limited means at Its disposal, the Klgnal 
Ckupe In the five years since aviation he- 
has been training the few officers 
H'hose services i»uld ts> spared under for- 
provtsions of the law. It has ac- 
quired sufficient biplanes from American 
aeroplane manufacturers for the llmlte<l 
training possible. Under the more Illierul 
provision of offlwrs and men now made 
In the law, and the correspondingly In- 
creased ain^roprlatlons Iioi>ed for, rapid 
strides will be made In securing modern 
high power machines and the skilled avia- 
tors to nu them. Under recent War I>e- 
Iiartment orders, an aviation organUatlon 
is aiitliorliied, called a “Hqnadron." This 
is divided Into two companies. Kach of 
these companies Is equipped with four 
aeroplanes. Bach aeregdaue and Ita ap- 
purtenances, wlUi tl»e necessary person- 
nel, constitute a section. The aeroplane 
squadron eonslsts of twenty officers and 
flO men. To supply, keep In repair, and 
transport the eight aeroplane sections and 
the headquarers, sixteen automobile 
“tractors” and six motorcycles are pro- 
posed to be used. These automobile trac- 
tors transport the personnel, the dis- 
mounted aeroplanes, spare [tarts, and the 
necessary fad (gasoline and oil). In- 
cluded among the tractors Is a portable 
maclilue shop, Hoefa an aero squadron la 
oimsidered the neceasary taotlral unit to 
serv'e with a division, boring In view lU 
best employment as a means for collect- 
lug and transmitting Informatlou. 

In the foregoing general statement, the 
Held duties of the filtgnat Corps are only ; 
|f)iii#;.ti>iiabefi wNfi., 
tern of oooat iatormtim and pattoi atar 




tfol. «he 
called upon to lay 
cables and operate 
does la the peace 
section with the 
tie northward to 
provide and dh 
systems so 
dally stnoe the 
radio-tdegrapby. In 
other arms, the oollectkai «0t 
data by. the Signal 
Improved field tele-i 
devised, will be meet 
and other graphical 

Frofig figlitiiic lAMUtai .WiliililHIlI 

(OanoMad from pato l«h) 

Here be observea many^’ oeoes bdag 
brought In; an operating tlMe baa 'hags 
improvised by pladng a Htdar oti top Of 
four posts, and boom operafjlliig la j 
on. He is told that under tent 
pitched a short distance awayifne a 
of seriously wounded. At len:^ four aai- 
bulnnces arrive and be, with others, '1(8 
placed in one, and after riding an ham 
over a rough trail he arrives at the litil 
hospital, which is in tents, no hulldtaffii 
I>eliig available. This hospital has a Oir 
paclty of two Iiiiiidred and sixteen bsda. 
Here n careful record is mado of bts cast; 
he Is taken Into a ward tent, his soUeil 
and hliMxl.v clothes are taken off, he la 
given a suit of imjamas, and [ilaced on a 
iMslsack fllltHl with straw and laid on the 
ground. He is furnished with u pUleiiir 
and blanket, and a rubber blanket to me 
In case of rain. Light diets are mrvafi 
the patients. The hoapltal rapidly flWa 
up, and Just at. dusk bo la again plaeSd |n 
amlmlam-e and hirned over to a Medi- 
cal Officer, who verifies carefully t'uCh of 
the occupants of the ambulance and. 
property he carries with him, for thg xm- 
son that Private B here passes otA 'UC 
the control of the Division CommaadiUr 
and Into the Jurisdiction of the Llnq.'ifC 
romnmnloatloriH. After an hour’s fpg 
be arrives at the Evacuation Hospligi, 
which lias R caiwctty of th«H» htuidt^ 
and twenty-four bwls. Here he finds coja- 
fortable cots, abundant Ixsldtng and fomL 
The next morulug he Is placed on a h 
tal train and conveywl to the h 
he finds himself In a hospital of five htA 
dred bed capacity, with skilled physldap 
trained female nurses, and an ahundailgp 
of supplies of all kinds. Here he makga 
an uneventful recovery, and after spentt- 
tng ten days In the convalescent camih 
returns to bis regtraent. ^ 

It will la* noted throughout this staCg- 
meat of th(‘se plans that there Is no mejh 
tion made of the regimental hospital gfi 
former da.vs. The old policy [lermlttfil 
the retention of sick at the front, cncugi- 
berlng the movement of troops. The pr^ 
ent plan, which Is now adoiited by all tfig 
great powers, contemplates sending 
sick to the rear, where facilities aW 
nhuiKlant and where they can receive b#- 
tcr attention than was ever possible wh^ 
th(>y were retained with their reglmenpC 


Aircraft in War ' 

(Oonctuitea /rots page JTt.) |., 

Army Exercises. On page 172 a list It 
Eelttteliiis is given, In which army. 
and passenger carrying vessels are » 
eluded, and which Is abont as accurate m 
be compiled at the present time. Iw' 
list Includes only vessels wfalOb are igg* 
tually available and shllia which < 
'^ttished in a few weeks. 

From these tables It will be s 
most of the Oennan airships of wlute«f| 
type have speeds well above 40 mUea 4 
hour. The actual atmfber ttf . 
which Germany has at the preaant t 
available la not leas than 38. 

<lust what the Gfafniaii rntfip 
strength Is-or for that matter tiw « 
'Plane strength <a goy p<MWM*tl a ing, 
of gnewlng. When tt fa niMigtilgi^ « 
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3^43 plants are now Mled with this sunshine 


The Electrical Testing Laboratories, New York, 
found that Rice’s Gloss Mill-White gave 19% to 36% 
more daylight, depending upon the conditions in the 
plant. (Read the Kellogg letter in box below.) 

It rejects the light, instead of absorbing it. It 
throws daylight into dark corners. It saves gtcatly on 
electric lighting bills. It enables employees to work 
better, because they can better. Moreover, it is the 
most sanitary interior paint. It can be washed with 
soap and water, without killing the gloss. 


Because it stays white longer than any other gloss 
paint. Rice’s Gloss Mill-White requires lesi jrequent 
repainting. Another striking economy and convenience 
is that it can be applied over cold water paint. 

Below are a few letters, out of literally hundreds, 
telling what it has done. Still stronger proof that it is 
best can be secured in your own case, by our open 
guarantee. Now is an opportune time to repaint; we 
invite stringent toniparison of Rit e’s (iloss Mill-White 
with every other interior finisli. 


A Few of Many 
Usen 

OeiMTkl Klwtric Oo 
Ftaren Amiw Motor 0»r Oo 
Ford Motor C*r Oo . Drtrolt. Mich 
KMtnwu Kod*k Oo.. BnchMtor. N Y 
(JilicUt) ttafoty ItMor Co . 

BoatoD. Mu». 
CluKI rMbody & Co., Troy. N Y 
Koy«l Typewritor Oo.. JlMtford.Oonn 
Ooneral Flm K*tlii«iltaher Co . 

Pruvidunou, U 1 
Walthuu Wfttcb Oo., W»ltfi»m,Muw 

united Shoo M^hlorr^OtK^^ ^^ 

SMConnrt MllU. PMI Blvrr. Mn» 
LimncMtor MUIa, Clinton. Mu>. 
WUtlu Mnntalno. WliltliMvUle. Mnw. 


(ininttovUki. 8. C 
Wert Point M(K. Weet Point. Cle. 
Qulmett MUte. New Bedlbrd, Maw 
BerkeWre Cotton Mill Oo,^_ 

Poatrr Machine Oo., WertfloM. Mam 
Bullard Machine „„„„ 

Maamchnertt-Mllleln^U."” 
The Pelt Olty Mfd 

Indian 'Bead MlUa of Alahama. 

Oordova. Ala 
Pelaer Mid. Oo . OreenvIUa. a O 
Waterbu^ Farrell *"oSj5’ 

Tremont and thiffoik MyMh . ^ 

Whitman MlUa. New Bedford. Man 
Dlnnond Chain «•<» 

OhadwlcK^o-HnaOo^^^ ^ 
M«netl4k>iile Co.. ayraeuae. N Y. 
SriBhton Mlfle. Paaaalc, N. S. 

UMOnm MB- Oo., Adama. Man. 

Hood Hubber Oo.. Beaton, Maaa. 

anyloek MOtaCo., N. Adama, Maaa 

Dwl*hl Mf«. 




Why it is better than imitations 

Rice’s is the uriiriniil Mill-White, all others are imitations and 
they can imitate only for a short time. For this ts the only MtU-lVhtU' 
made uiilhout varnisi For that reason it does not crack and scale like 
others; it docs not flake off with the jar of machinery It is nude 
by a special process, discovered and owned exclusively by the maitts 
There can positively be no substitute which ujives as cood scrtice 

Imitation “Mill- Whites” may look as cood when fint put on 
But SIX months’ exposure will prove their mtenonty By lh.it time 
many arc so yellow that they migrht be yellow paints. Repeated test.s 
have shown, without a tinile exception, that Rice's remains white longer 
than any other. 

Guaranteed to Remain White Longest 

These are far from bcinif mere claims. Wc give an unequivocal 
guarantee, with every trial, that if Rice’s does not remain while longer 
than any other gloss paint — applied at the same time and under similar 
conditions -wc will give free enough Rice’s to repaint the job with 
one coat We give a similar guarantee that Rice’s will not flake or 
scale In other words, you can prove our claims, in your own case, 
at our risk. You cannot lose under these guarantees. 

Even more liberal test offers will be made to those having 20,000 stinare feel 
or over to cover Tear out the coupon now, and give it to vour vtenograplicr, 
with instructions to “write on oiir letterhead, _ and have the irpiv toim to me 
personally ’’ We will send complete infurination and sample board 


concrete ana orue, jor a i uim wr 

RICE’5 

GLOSS 

MILL -WHITE 

U. S. Gutta Pareha Paint Co. 



23 Dudley Street 


Providence, R. I. 


nmiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii,^ 
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Here^s 
a better 
Mill WhUe 


light your plwt 
with daylight 


The scene below is a striking 
example of the difference a 
little paint makes ir»ide of a 
factory. 

Only one coat of Lowe Brothers Mill 
White has been applied to the farther 
part of the room — but see how much 
lighter it is. You can get the some 
results in your plant, with 


Lowe Brothers Mill 
White is the kind of 
paint you'd expiect to 
come from this house 
of quality. It’s speci- 
fically made for its pur- 
pose. 

It works wstliSprsads freely, hi 
rare covering and hiding power 
in flat or gloee (even one coat of 
it will do wonders); it is washable 
and after wearing a long time, 
leaves a flne surface for repainting. 

Get our book and get the 
whole story 

Be sure to get the book | 
before pladng any or- 
ders for Mill White. It 
tells how and why Lowe I 
Brothers Mill White U 
effl dent— economicsL 
Give us an idea of the 
amount of surface you 
wish to cover and well 
arrange to r 
quotation. 

Wrile u 


"MiH While 

It will reflect and radiate the light 
that comes through the windows 
—multiply your daylight — give 
your men better working conditions, 
save them time and aye strain, save 
yourself gas and electricity bills. 

The Lowe Brothers Co. 

474 EL Third St, Oayton, Ohio 

JuMyOty chkase 



JuM releatr a Mop and a door opens In the back of the Kodak; write what- 
ever notation you want, expoar from 2 to 5 seconds; close the door and you are 
ready lor the next exposurr On the margins between the negatives will a 
a permanent photographir reproduction of the notation you n ' ‘ ' 

be printed or not. just as you choose. 


i'te 


The greatest photographic advance in twenty years. 


No. Autographic Kodak, pictures 3X x inches, 
No. 3 Autographic Kodak, pictures 3X x4'4 inches, 
No. If Autographic Kodak, pictures 2)i x 4)( inches, 


EASTMAN KODAK COMPANY, 

^i,UKt<Uk^»Ur,\ ROCHESTER N V Tkt XoiM 




Autographic Kodak 

Date and title your negatives perma- 
nently, when you make the exposures, 

in' VERY picture that is worth taking is worth a date 
and a title. The places you visit — interesting dates 
and facts about the children, their age at the time the 
pictures were made— the autographs of friends you photo- 
graph— these notations add to the value of every picture 
you make. Architects, engineers and contractors who 
make photographic records of progressive work, and the 
amateur who wants to improve the quality of his work can 
make notations with dates on the negatives, by means of 
the Autographic Kodak. 


$33.30 

20.00 

17.30 


tbat urtaicli Is now 
If tlwy w«» 
would probsWy fw 
moDtb to moBtli. . ; 

Ourmany's derslopOMni of ths oiDtbnir; 
flying machine, .Is imtwviMliile. 

Frunew had inoorvuratM the flying ma^rj 
chine into tier army n fail year beflor^j 
the great General Staff ctf the German j 
Rmiilre determined to lotldw thw French 
example in 1011. The Steady growth ofrj 
the dlHgihle. atmve all of the SSeiJpelln, 
and the lai^ of an aeroplane Indnatry at 
comparable with that built up In 
Frsnra In 1000 and 1010, were w doubt; 
the chief reasooa for this tardlnem. In 
the brief apace of three years, Germany 
has not only canght up with France, but 
may even have snrpassed her. The bent 
evidence of that Is to be found in the| 
new world records which have been made 
by German avtatore— records which could 
not have been made without superb ma- 
8. To stimulate Induatrial Inter- 
est in aviation the faveruamnt aa well 
as numerous private organliattottB offered 
prises for mactalnea and engtaea. It la 
interesting to note that many of the priaea 
were awarded for purely technical tri- 
umphs. In a single year (1912) the Ger- 
man public subscribed $1,760,000 for avia- 
tion. The amount of flying that Is being 



tlon*. They <!*(» 
sad S tMM Of tnfMgH 
and s half of samwrf 
•oppllad with mschlM gmwt 
sace has aothtag tO' 
... la 1011 France dm# 
gramme of dlrigihUw. It 
heavy crulsew, light eratose 
Mat, else ! In the toUewittg ; 
that the light crulMn aad 
of great wrvlce. 


In November, lOlS, to 

with s espaoity nf , „ 
Four of tiumi were 
Octolier, 1018, sod throe 
1014. At proeeat not oai 
U conipleted. Only three 
ing sad iuey ho flalelUNi In 
the coostrvptlon of the other 


The Heuator's remarha a 
severe. His estimate of t! 
ship strength as well as that ol|i 
somewliat low, although be f 
In mind craft actually o 
Ing, whereas our tables include i 
sets which can be made available flbr | 


VRBNCH AIRSHIPB. 


I XVI. < 
AttrsXV (n 
Oonto (n r.) 


Ospt. Msrdisl (s r ) 

Lt Sollcde Besuchsm)) (n 
Uberto (i. r ) 

Hpkw (r.) . . . 

Ospt. Ferber (a. r ) 

Com. Oouuille (n r.) 

Le TomtM (n r.) 

Olement-Bgyiwl VI (o r 


AstrsCo,... 


■» Co. . 


•totrs Co. 

Aetrs Oo 

Astra Xte .. 

Attrn Co 

Clemoot-Bayard 

rieroeat-Bayanl 

U-baudy 

Lolmudy 

Lebsudy 


Zodiac. . 
Zodiac. . 
novenunent . 
r)einonl-Ba>ard 


sen 

I 


done may be Judged from the high avia- 
tion death rate — higher than tliat of any 
other country In Kurofs; — as well as the 
experimental character of many of the 
test inventions. 

It Is impossible even to state the num- 
Iter of machines which the (lermau army 
can count upon. In a general survey of 
the aviation strength of Germany made 
for the London Timen In IMS, by a spe- 
corresiHtudent who visited the Ruro- 
pean aeroidaue shops and gathered his 
Information at first band, the number of| 
German machines Is placed at not less 
than 200 or more than 260. That was 
over a year ago, and In a year a country 
tecbnktal and martially active as Ger- 
many can do much. The German army 
Is usually credited with 600 aeroplanes, 
which Includes all the private machines 
that can lie commandeered In time of war. 
That Is probably too high; 600 is nearer 
Uie truth. 

France aa an Air Power. 

Tdtst January Bmlle Reymond, the most 
competent authority In the French Sen- 
ate on military aeronautics, made some 
extraordinary revelations, which, If true, 
would place France far below Germany 
an air power. In our opinion he has 
underestimated the French dirigible equip- 
ment. It is probably Inferior to the Qer- 
not only In quality, but in organi- 
sation ; but It Is much more effective and 
serviceable than be Would have It, as the j 
brilliant sucocm that it achteved In the] 


ator Reymond'a comparison may be faere| 
quoted with propriety, coming as It does 
from a French oflblal, . who happens at: 

same time to he (W exoaH^ pilot 
bimaelf: 


It Is evident from the foregoing table 
that the French army airship material Is 
rather of ii varied character. Tbe speeds 
are much lower than those of the German 
dirigibles. It Is doulitful if most of the 
French ships can be effectively used In 
daylight warfare. The average aeroplane 
siMs-d Is much higher than the avenge 
French dirigible speetl, which simply 
uieaiiM that In daylight an aeroplane could 
imt-maneuvcr nearly alt French alrahlpa 
and subject them to lire. 

The aerotilaue strength of France is 
ore nci-urately known than that of any 
other Ruropoan Power, thanks to a con- 
troversy which was tbe direct mitoome of 
the great National Aeroplane flubscriptloa 
Inangiiruted s<nne two years ago. It waa 
alleged that tbe machines bought for th* 
army were not new and tbat tbe ordem 
for new machines fell short by two bon- 
dn*d of the number voted. While some 
maunfai-turers undoubtedly did setae the 
iipiiortunlty of foisting on the governmeM 
aeroplanes of an old type, and while ail 
tlie machines voted were not actually de- 
livered, chiefly because of the kmited out- 
put of some makers, tbe charges of d^ 
honesty were not Juatlfled. The Invegth 
gallon made because of tbe oontnivenqr 
showed that 761 aeroplanes have beui 
added to the aeronautic eKtabllsbaiabt ii^ 
the French army during the paat hkv 
years, and about 1,000 macblntU since the 
beginning of IMl. Because flyiitg mn* 
(‘hlues deteriorate rapidly, atid heeatiae 
new types have been evolved for mlltti^ 
use— types which aid much $H«er thlliii 
tbe monddatwe and h^datwe uhed by 
cerq iu l»li— the cffecttvu aei!«ndtM 
strength qf the arUiy ht p#»^ 

ent time cRnoot be 1«|B thau IW 
■ * ■■ 
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"Tkt fiiud taking pouIkU »llh the unluenal um 
of Atmco Iron for ail purpoMtt ttquMng rolled 
or draam rrtetal, uxuild compare faooratlp with 
Ik* amount America could mm iy culUrtg out all 
her urmectaarj) hrt loeree “ 


ARMCO Iron Resists Rust 

Our chemists save millions for the public 


O VIiRonc hundred million dol- 
lars’ worth of sheet metal is 
made each year in this coun- 
try. Most of it disappears shortly on 
account of rust. This is due to the 
fact that most sheet metal of the pres- 
ent day contains impurities such as 
carbon, manganese, silicon, copper, 
sulphur; therefore it cannot nelp 
rusting when exposed to air, moist- 
ure or corrosive gases. 

Our chemists are saving millions 
of dollars for the public as a result of 
the discovery of two things: first, 
government experts establi^ed that 
the rapid corrosion of steel was due 
to its high content of impurities, 
especially manganese; second, we 
found the way to make pure iron. 
Either of these discoveries ranks as 
one of the greatest achievements in 
metallurgy. 

Pare Rust-Resisting Iron 
WiUSaveMiUions 

Let us illustrate this saving of mil- 
lions, literally. In a decade, most of 
the impure sheet metal made in 1914 
and used in exposed situations will 
have been destroyed by rust. The 
sheet steel made in 1904 has mostly 
msttxl away. There you have a com- 
plete, annual loss of nearly one hun- 
dred million dollars. 

But as soon as the public realizes 
and accepts the great truth that pure 
iron is a resistant to rust, there will 
of course be little sheet metal used 
except pure iron. When that time 
comes, a waste of millions of dollars 
will be wiped out. 

These arc big figures, big claims— 
but they are true. Perhaps little fig- 


ures will mean more to you. Let us 
say it will cost you $100 to roof a 
building with metal shingles or sheet 
metal. Ten years is about as long as 
you can count on modern impure 
metal roofing lasting. That is a cost 
of $10 a year. Pure iron roofing 
should last many times ten years. 
Even the old-fashioned charcoal iron 
roofs lasted forty to seventy years, and 
that iron was not as pure and not as 
rust-resisting as the pure iron which 
we are making. So instead of $10 a 
year, the cost of your roof will be 
nearer $2 a year. 

Apply the same method of figuring 
savings to other sheet metal products; 
to metal window frames, metal lath, 
ventilators, gutters, pipes; especially 
to stoves, filers, ranges and fur- 
naces, which are peculiarly subject to 
rust, owing to condensation of moist- 
ure and to corrosive gases; to refrig- 
erators; to road culverts, metal cars, 
boats, flumes, smoke stacks, tanks, 
woven wire fences and the thousand 
and one other things made from 
rolled or drawn metal. 

ARMCO Iron Is Pure 

Armco Iron is not only pure, rust-resisting 
— it 18 an exceedingly fine quality of metal for 
other reasons. Every process of manufacture 
IS handled with extreme care and is under the 
supervision of very highly trained metallurgists. 
For instance, each sheet, after rolling, under- 
goes a slow annealing process which ulces a 
week, although ordinary sheet metal is often 
annealed in a day. Slow annealing restores all 
of the original strength and evenness of texture 
and removes molecular strains caused by rolling. 
For this reason, Armco Iron is very ductile. 

Armco Iron, when galvanized, shows prac- 
tically no dissolution when the zinc is applied ; 
therefore the zinc is not impregnated with iron 
particles and lasts much longer than the coat- 
ing on an impure base. 


IHE AMERICAN ROLLING MILL CO., hfidAetown, Ohio 

fftrnrnf (f ff-rrft-" -f-r*- Fatorne granted Intemmtteaat IHetal Frednete Cemgany 

PtSTRICT t AU8 OPnCES OF THE AMERICAN ROLUNO lOLL CO. 


Thp tradomark ARJWCO carrli* tht> amuranm 
that In>n iHiarliiK that mark In luamifacturiHl l>y 
Till' Amrriviiii UollInK Mill (’i> with the oldlf. 
InUilllgRiira and fldRlity asN,x-lnti<d with lu pru- 
diiru, and. licnin can Im' di<i>t<ndod uimii to 
poMH-sB In the hlKhvNt diiarce thn inerlt claimed 
for It It has behind it the Kiiarunh'e of that 
company eirticeriilntj the nurllv of the iron and 
the accuracy and thorouKlmiw with which each 
step In ItB roanutacturv iiaH hecu cuuduclcd 

Teme Plate Roofing 

Armco Old Style Terne plate, with its Armco 
Iron base, is made hy the Morewoud hand 
dipped, old style, pure palm oil process. No 
acids arc used The coating is pure lead and 
tin— two almost indestructible metals. 

There are seven operations. No higher 
grade metal roofing is made in the whole world. 
Each sheet is suniped Armco 

How to Gel ARMCO Iron 

Armco — American Ingot Iron is sold through 
distributors of sheet metal It is specified by 
architects and engineers, and is used for mak- 
ing sheet metal products by many manufac- 
turers. You can buy finished products of 
Armco Iron from hardware dealers, tinners 
and sheet metal workers. If you have any 
difficulty getting Armco Iron write us fur names 
of dealers and manufacturers who use Armco. 
For example, the Page Woven Wire Fence 
Company use Armco Iron 

Write for Free Book 
^‘Defeating Rust” 

This book, “Defeating Ru.st,” contains 
more real information about sheet metal than 
ever before has been put between two covers. 
It tells the complete story of pure iron — Armco 
Iron It gives processes by which Armco 
Iron IS produced It shows how Armco Iron 
compares with other sheet metals in analysis, 
in tests, in actual use. This book gives the 
experiences of manufacturers in regard to 
welding, stamping, forming, enameling and 
polishing Armco Iron. It tells why stoves and 
refrigerators made of Armco Iron last longer 

Our Scivicc Department will advise you re 
garding the use of Armco Iron Our staff of 
metallurgists, chemists and practical field men 
is at your set vice 

Pletue Mail Thu 
Coupon 


Th« Amarican Rolling Mill Co. 

Bos 508, Middletown, Ohio 
Tell me why ARMl'O IRON l^ lirM ( 
CHECK ITEMS 

Roofing _ Sii>ves aiul Kuriiai 


11 _GJv!ini/e.l P.vils 
I . Trrne Plate 


190 




HCU’ U0(/Cfffc^ 

War (if I 


2^ku/m 


I>n 1 ti 

/)(. ,ii 


Hammerlest 
Repeating Shotgona 



MAXIM SILENCE 

Ei^of Nouatef* Shootinf 


WRITE FOR FREE BOOK 





•iditli, Mm Otfmrh m Cmutr-KnJut ud 

'^tMwMtad* ■!ffidwa'ridtihiw!»c» 




prutt aad a mmitUut turn 4^«r. 
A pottal (liriAg* everythin. irrtt« 4t m*m. 

TlilisJrSftaawssssr)!^ 

ryiC«nU<MrHMM M <mM*c awy Millar our fi. 

•im ud ««»<fcl«. Wrtta tada*. 

D CYCLE 00^ 0aBLC<17S CMICACO 
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How the Bowser Idea Has Been Adopted by Over a 
Million Users for Garages, Stores Factories 

S. F. Bowser has kept down the price of oil by lavinS it — keep- 
ing its power in — keeping danger out — reducing labor in handling- 
economy and efficiency every way. 

From the original self-measuring oil pump, the Bowser idea has 
developed until now there are over a million users of the 500 differ- 
ent Bowser Systems for garages, stores and power plants. 


\ ■p>ij-.v’*rirrTi^in jgl 


a Safe Oil Storage 
Systems 


Read on and learn how these Bowser Systems save oil, time and 
money in these places. 

In^^e Garage a Bowicr Outfit keepi the 
“gaa” in ((aaulcne underground. Keep, It 
clenn, aafe and full-powered. The gatolene 
can't leak. The “gaB" can’t eacape. Pumpg 
any diitenec to the garage. Defiven exact 
predetermined quonutie- — — - 


iquipmcnt compels safety, 
clean premises, efficiency, economy, as well as 
providing the utmost convenience. 

In Stores a Bowser System keeps kerosene, 
lubricants, paint oils and varnishes safe, clean 
and away from other merchandise. Delivers 
exact quantities at a stroke. Computes the 
price. No oil lost through leakage or mis- 
handling. No j[oing outside for oil or groping I 


cuIatJng e^oipnient — BowYermtema 
oave oil, time and money. Compel 
thrift, accuracy and efficiency. Make 
men careful, efficient, responaible. 

~ A Bowser SvBteai will 

— ssve all, lima siid nwnar 
store or tsciory. Ask Bew- 
just the Bowser System ter 
Lesm what 29 years experl- 
yoM. leedtheCeMeeTOPAf. 


S. P. BOWSER « CO, liae. 




mentaloii alorage units or large filtering at 

S.F.Bowser&Co. ^Inc. I 

2MtiMMafSifMf Port Way 


I BircetNo 


20 GaufO^-This neat little, aweet little pump gun adda seat to the apart of ahoatint— 
5 shots, about pounds, 2 5 -inch barrel. A perfect gun for snipe, quail, par- 
tridge, woodcock, squirrels, rabbits, etc.— handles fast and with wonderful precieion. 
You will like the haadcomely mattad barrel — a high grade and excluiive feature. 
Usee 2j^- ae well as shells, allowing good, stiff loads for duck and trap 

shooting. For increased weight or range, 28-inch barrel at tha earne price — 924.00. 


beU«v« by R cTtttcal hMoS that Ofaat ! 
Britain to hopgleiiftly heWlMl ^ eo»to«»r{ 
In serouaiitk!ii. That tbto to triM wwiligki 
So Btr M the nninber of piloto and ma- 
ebinen to couoenied cabnot be dented, but 
It to eanally true that the quality of the 
material at the dtopoeal of the govenunent 
to good. Col. Seely, who to jjrohahly the 
leading authority on flying machines lb 
the British army, hub stated that the 
Royal Aircraft Factory’s machines are tbe 
In the world for niitltary purpoaes. 
No doubt be overstated tola case; but lb 
general design and worlubanshlp the Brit- 
ish niacbfues are fiilly equal to those of 
France and Oennany. 

As In the case of tbe other Powers, It 
is IniiMMsfblc to estimate with any degree 
f accuracy the aeroplane strength of 
ireat Rrliafii. In naval and military iwri- 
isllcals the aeroplane strength of Kngland 
Is usually placed at alamt 2B0. Col. Seely’s 
programme for 1013 called for a pence 
establishment of 1‘27 mauhlues, 1S4 olH- 
tvrs, and 1)17 non-enmmlssioned olllcers 
and men, with a reserve of 182 flyers for 
six months wastage In the field. 'Rie pro- 
graioine was to lie carried out by tbe end 
of 1913 — a manifest ImtHtaslbillty in view 
of the limltetl uumlicr of shoiM and 
ohanicH. Assnining that It has Iteen car- 
ried out this year, and that privately 
owned mactiiues will be impressed Into 
service, Great Britain ought to have not 
very much less than the 2S0 machines 
which it is commonly reputed as jMSsess- 
Ing- 

In dirigibles. Urml Britain to badly off. 
The catastrophe that befell the “Mayfly,” 
Great Britain’s first and only exp(>rlment 
In hulldlng and running a huge rigid diri- 
gible. 1 m res)M>iiMUile for a dirigible fleet 
which in numbers makes a (loor showing 
in omuparimm with the splendid fleets of 
France and Germany. Germany bstt Zeti- 
Iieltii after ^iepiwlln, but built new vessels, 
bigger, lietter, and faster than those which 
had been destroyed The British govem- 
meiit, on the other hand, became so dis- 
couraged after tbe “Mayfly" accident that 
It pliitietl Its faith to tbe non-rigid vessels, 
and iitit iminy <if them- All told, tOiig- 
land cun actually count on seven dtrlgl- 
hies, llm non-rlglds which trsik part In the 
lust iiuuieuvers were the “Delta,” built In 
1912, and the “Astrii-Torrt*s" and "Parse- 
xnl,” built In 191.3. 'fliese vessels are 
slow, as H|MHsls in the air go , for they are 
•redlted with less than 45 miles an hour. 
Tlmy proved <|uite us«>k>ss In the high 
winds which murketl the last British Army 
Exercises, and were out-miineuvered easily 
by swifter aeroplanes. England bus bulld- 
ing, however, a liuge airship at the Vickers 
plant, which will liave a Hja>ed of 5<) miles 
an hour, and in addition five non-rigid 
airships with sis'eds of 4tt to 47 miles an 
hour. It Is not known how far advanced 
Ates(> vessels are.> If her iirogriimme could 
curried out, by the end of the year 
Great Britain would have fifteen dlrlglbUsi. 

Belgium and the Air. 

Belgium is crctlltetl with the possession 
’ one non-rigid dlrlgltile (“La Kelgitiue 
I”) built In 1010. This is a very small 
vessel of 200 horse-imwer with a sisietl 
of about 45 miles an hour. The craft to 
really built up out of the ruins of the "lai 
Belgique I." which was all but tlestroyed 
in making a landing on April 28tb, 1910. 

It to known that Belgium has some aerq- 
planes, but h«>w many nobody knows. No 
doubt tbe macUlnes are of French manu- 
facture, and manned chiefly by French 
pUots 

Enigmatic Rusaia. 

Nothing very definite is known about 
the dirtglhle strength of Ruasla. She to 
known to have two airships ordered in 
Prance, whose cxmstructlon can hardly Im 
very far advanced, and three others In 
actual course of construction. So far as 
tbe records show there to only one Rus- 
sian dirigible which seaips to be in actual 
comratoslon, and that to the “Aatra XUt,” 
which was built In 1918 — a 85-mile an 
hour non-rigid driven by 400 horse-power 
engines. But It to reported that she can 
Bctoally count on three shliM. 

Of tbe aeroplane strength of Sugatai 
nothing to known beyond tbe fact that 
Sirkosky has built two very largfi na- 
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The Climax in motor car progress 
The utmost in motor car efficiency 
The maximum in motor car service 
The extreme in motor car luxury 
The practical things and the things 
worth while. 

For these and for all of the elements which contribute 
in the highest degree to the charms of motoring, the 
public has learned to look each year to the Cadillac 

Cadillac ideals, Cadillac engineering genius, Cadillac resources and 
Cadillac methods, are reinforced by the experience gleaned in the 
successful production of more than eighty thousand cars— the 
greatest number of the high grade type produced by any one maker 
in the industry. 

The public, guided by a recognition of the Cadillac policy to avoid exaggeration and 
overdrawn statements and guided by its policy to under-claim rather than to over- 
claim, has always felt secure in accepting Cadillac representations at their full 
worth. 

Therefore, when the Cadillac Company says that it is about to offer 
a motor car which marks developments and advancements so great, 
so vast, so widespread in their scope, that past achievements pale 
almost into insignificance, you are justified in looking forward to 


New pleasures and new comforts are in store. 

Luxuries df which you may have dreamed but 
fo^ 'which you had hardly dared hope, are 
to become a reality. 

Motoring will possess new charms. The word 
will have a now meaning and a new signi- 
ficance. 

You may draw a mental picture of your ideal 
car— of what it should be capable of accom- 
plishing, of how it should perform. 


You may' place your expectations as high as 
you please. 

We do not believe you will be disappointed. 

Our formal announcement will be a revela- 
tion. 

It will mark the dividing line between motoring 
as it has been known and motoring as the 
future will know it. 


C-adil la<' Mof or (Jar Co, Dei roi t. M i eli. 





[ Make your PuMi Birthm 
an Office Telephone 
for $8.75 — 

Use the same wires, the same ben or boxeer, the 
same batteries. Just get these two llttla Western 
Electric Inter-pnones, and hook them onto 
the buzzer wires— one at your desk, the other near 
the buzzer. 

You can then telephone for what you want and get 
your answer on the instant, without having the 
office boy or clerk waste his time in coming for 3mur 
message. This simple arrangement saves time at 
both ends of the line. Most convenient, and stops 
the confusion of running back and forth. 


Y] 




^ We Will Send On Approval _ 

~Westem Electric Company 



;tur«n of the S,000,000 "BaD'* Teiephanee 
463 WMt Straet, New York 
500 S. Clinton Street, Chicago 

We will ship you these 
Inter-phonee by parcel 
post, all ready to hook 
up, on receipt of $B.7'5. 

Your money back if not 
aaUsHed. For full par* 
ticulars and directlona 
for attaching these Inter- 
phones, write for Booklet 
No. 58- AO. 





z i». rontfllnins 81 various Illustrations of Pergolas. Oaroses, Lattice Fencee 
« Hiid Carden Hcconnorien nent to thone who want It for life In ntanipn. 

HARTMANN-^ANDERS CO. 

ExcJiinve Muufacturm of 


KOLL*S LOCK JOINT PATENT STAVE COLUMNS 
Suitable for PERGOLAS, Porches or Interior Use 

Main oftes and Fscinry Ebton sad Webater Are . CHICAGO. ILL. 
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Old Dutch Cleanser 

is the best thing to tout grease and grime, 
stains, soot, rust, tarnish — any- form of 
uncle^iness from anything. 

Old Dutch Cleanser takes hold with vim. 

Makes the cleaning easy and quick and 
does away with hard rubbing with ordinary * 
soaps and powders. The place for Old 
Dt^ch Cleanser is evetywhere, all the time. 

Many U**t and Futt Diravtiont on Largo 
Siftor Can—Pf ef*. 



ehlues, vWch me tfi» slow lor 
tire mUitary qm. iPkq > Ijr^ted Vlffi 
500 aerophtites 1 b «6«oii«tttloal aUHttalli, 
but that seenta hlgmy ImagiBattre. 
Austria-Hunfary's Aerial Strength. 

Austrla.Huugary has three army air- 
ships, two of which are uon-rigids, and 
the third a semi-rigid built In Austria 
from liebaudy-Julllet plans. The apeedk 
mu from 25 to 115 miles an hour. Klx Zap- 
pellim are proJiMUcKl, but It Is douhtful If 
these can ever lio completed for tluancinl 
reasons. There are In actual ooinmtsslou 
two iwssenger airships which might be 
available for military purposes. Of the 
Austrlou strength hi nerptilanes nothing 
at all is known. 


A Compariflon of Naval Strength 

(OanelNded from poo* iH.) 
a vast preponderance In toriiedo-lKiat de- 
stroyers, the Triple Kntente having 842 
as against 148 pusseMsed by the Dual 
Alliance. In toriiedo boats the figures are 
t08 os against 8ti. and of submarhies, the 
Triple Kntente possesses IflO as against 
27 owned by the Dual Alliance. 

The total tonnage of the three fieets of 
the Triple Kntente Is ;i,l«W,05I as against 
1,100,218 possessed by Germany and 
Austria. 

Should the great war pro\i> to 1 k' long 
drawn out, the question of the relative 
Hhl|)building anil leiialrlug fucllltles of the 
contending nations would become of prime 
ImiNtrtaiice Here the Triple Kiilenie will 
have a dei'ldeil advantage, biH'ause of their 
i-oniiuuiid of the sea and the ahsoliite 
sei'urlty of their shlphnlldlng yards and 
nrdimnee factories against attack; fur it 
Ik not llkety tliut the Gt'rman Invasion of 
Friuwe will reach any of her naval yards 
111 Ihe luirllcst stages of the war, German 
slilphiilldliig, esiMH'hitly In the dlrcvtiou of 
coinplctlng the shh>s which are now under 
conslrnctlon, will lie carrhsl on with fever- 
ish nctlvlt.v. latter. If the Itussian Inva- 
sion eontlniios to advais'e along the shores 
of the Italtle, or In the unlikely event of 
a siKs-cKsfiil n-ductlon of the German 
naval liuses from the sea, the avallutilllty 
of Hie tJennaii .lards for eoiupletiiig new 
sht|iK. and ninkliig giss! the wastage of 
Imllle, iniglit he seriously i nrtalled 

The MietresB of the Seae 

{(Umctmtvd ft om page ITU.) 
one of the fastest elnss of destro.>eis. 
which sliowiMl on trial a siieisl of 
knots The British have shown a teuil- 
eiicy 111 later vessels to Increasi* the size 
and cs'cnii-golng quallth's, keeping the 
sjieisl down to 2t» or IMt knots 

Piirttculnrly stiong is the British imiy 
III snhmarliies. Slow at first tu take up 
the new lyis* of craft, when she was onec 
assured of Its value Kngliind enU-rad into 
the work of developing and bulhling snb- 
marlnes with great activity. The one 
herewltli lllu.strat«l Is of 000 tons dls- 
pinccnieiit and 10 knots snrfaee sis-ed 
Vessels of this elass are now being hnllt 
which are to be catiable of making 21 
knots on the surface and a proportion- 
ately high speed when submerged. 

Russian Navy in the Baltic 

I Woneludcd from pagr. ml.) 

Of battleships, Russia has in eonuuls- 
sioii 111 the Baltic only four pn*-drcBil- 
noughts. The two most modern of these 
are the “Imisrator Pavel” and the “An- 
drei I’ervoMwnnul,” which were laid down 
111 llKt'l and mrapleU’d In 1011. They arc 
Improved “Slavas." and they embody Im- 
provements suggested by the .Tapaiiese 
war. niey are of 17,400 tons, and IK 
knots siieeil The belt Is S% Inches, tlu' 
npiM'r belt 5 Inches, and the rapid-fire 
battery protection Is 8 Inches thick, 'llie 
iirmninent consists of four 12-liich and no 
less than fourteen 8-lnch and twelve 4 7- 
Inch In the Interratsllato battery, nie 
oilier two Imttleshlim are the “Wavo" and 
“Tsarevitch.” of 18,000 tons and IK knots, 
pisitet'led by a 7%— 10-luch belt, and carr.v- 
Ing four 12 ’h and twelve e'a In turrets. 

The most Important of the aruMM^d 
cruisers is the “Bnrlk," of 15,000 tons 
21.6 knots, with a S^tnoh belt, carrying g 



Automatic Valves 

''Automatic’' Roat Valv«$ 



GOLDEN.ANDERSON 
VALVE SPECIALTY CO. 
1256 Fulton BuiMhig, Pittsbuiyli, Fa. 


The First 
Five FREIE 

My Private Havana 

I want to introduce to yon a ton- 
ceiit smoke at a flve-oent pnee. 

This is my private Havana Cigar, 
made up OMpee-iaily for me under my 
monogram band. 1 am a orittoal 
smoker myself and this is tho choicest 
leal 1 have found m 40 years of smok- 
ing It comes from a mountainous 
district in Cuba, soloeted for me by 
an oxiHirl. Modo up in a IHinotela 

abapr It affiwSa a amnko of exaubiltfl flavor 
and aruma—Ught. sweet, thorauimrsatliifyios 

Yiiu cannot buy It In olsof aturea Andif 
ymi (Wild you miild pay just twice what I 

The Firit Five My Treat 

Bend roc ynnr buelnese card }» write me im 
>nur huidnrnf Irtterlwod letaliinit your poal- 
tloii) encbMitiKi DC. toward •hlpmnsntpeniee, 
and I will iMdid you thiwe Then mnoko 

tho five at m.v I'xpinuie See ir you ever ws- 
prrliuiciHl clmra or >uoh dainty taste, •uch 
inlltl, ciHiulsite flavor birforc 

1 Kuimly heavier. otriniBer Olsant too. ^ 
thoee who want thorn. Hut moat men proftr 
thk eyiwptlimal J, II W. Havana Panetel*. 
Don’t wait. Write to-day for the FreeOIsara. 

J, KOOERS WARNER 

N.Y. 


, The GreatiMt Shock Abaorbon I 
aroWi]IOaed%nbkta; 
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U^iSAt’T MANUFACTURING 


MoM ud Eiperimental Work 

t. V. iAUXAUD* CO^ 24 FrMUMt St., N. Y. 
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mCOHiNIOil. 

VffUM AH* MATftKUt 
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CLOCK MOVEMENTS 


inveM^;^r*s“suKplies 

UNION MODEL WORKH 
eiteUM(a62 llfS OtfkSt.CMMto 


AmUCMfiTINTUUSOD. «t ItM 42W k. H. Y. (Hr 


LUBRICANTS 
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SCHOOLS 


leAry^ to be a watchmaker 




Knunu(..tf. i'l.Nk v^ork. <H>Um 
'Inntuii rvMuiiiM# llmirti ui<i 


Morga 
Park - 
Acadeny 


AR^Sd^/krR^Boys 

«Ufa inlhtlirT ftMtHM »( IffttRlRf Atwl |>lv 

MinM r>ik Att^, H>|n fai HL. hi 2«9 


"Wiltr Mw hiPMtor” "nnkkM inipMlar" 
‘‘Iwhw if CMliUf biUl^ euMHlki" 


LEARN WATCHMAKING 

iiiil bmme inanmiHlint. Scaned, proflulili Ubor. 
a<>od-f«pint PaMimi)teur*il. Ooiuprinat man »l- 
win In dimand My to iMrn. money eerxid 
wtalle ftudylns. Write for our Oitalomia, Ad3r«M. 
St iMlt w2i3iMUM MmI, Ow't «. h. Udi. Me. 
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SCDMFIC AMERICAN >“ 


powerful artmuneot of four lO’e aod eUHit 
8’B In the tnrrete, end twenty 4.7^ behind 
8-lnch armor. ITie armored voeeela of the 
“Admiral Makuroff" clana are of 7,776 tons 
and 22.6 knots, with 7-lnch aide armor. 
They mount two 8 ’h in turrets and elffht 
6 ’h on the broadside. The “Gromobol,” 
1.3,200 tons, and the “Hosalya,” 12,600 tons, 
carry, respectively, a 6-lnch and a 10-lnch 
licit. Tholr simhmI is 20 knots, and each 
mounts four 8-iiu*h and twenty-two 6- 
Inch Kuns. They w'ere completed In 1001 
and 180H. 

Of protected I'rulaers, Russia has In the 
Baltic two fust scouts, Just (simidotetl, the 
"Moraviov” and the "Nevdskoy,” of 4,500 
tons and 27.6 knots, niountliiK eleht 6-lnch 
KuiiK, and 8l\ older vessels, the “Junt- 
ChuB,” .3,060 tons and 24 knots ; “Askold," 
0,500 tons, 2.3 knots ; "Bogatyr” and 
•‘Olef," 0,060 tons, 23 knots , and “Diana" 
and “Aurora," 7.000 tons, 20 knots per 
hour. 

The most valuable asset of Russia In 
the Baltic Is her toriaslo fleet, ismslstluK 
of 80 destroyers and 1.3 submariiies. The 
earlier destroyers, built lielween 1«»5 and 
1006, average about 370 tons displacement, 
and their sjieed Is from 20 to 2K knots. 
The Inter bouts, twenty In all, are from 
600 to 050 tons, with siieisls of 20 and 27 
knots. A notable destroyer in sixe and 
spoisl la the “Novlk," of 1.200 tons and 30 
k^its s|Kssl Thlrly-slx new iHiats of this 
“Novlk” class are being bull! and many of 
them will soon be available in the war 
Tlte Baltic ttet't also InoludCK 10 torjietlo 
boats of fnmi 120 to 200 toon, end from 21 
to .30 knots speed. 

The submarines built ladwts-n 1004 and 
100« vary from 160 to 500 tons In dis- 
placement, with surface spcssl of from 

to 15 knots. A doaen new boats arc 
being bulll, of large slae and high hihhmI. 

Germany’s Bid for Naval 
Supremacy 

iConrluM {torn page J84.) 
side. Their sikhhI is aisiiit 21 knots. The 
“Prln* AdHlIierl" and "Ifrbslrleli Karl,’’ 
completed in IIKVI, are generally similar to 
the “Rism” class. The “Briny, lleliirlt'h.” 
of 8,1KW tons, coiupletisl In 1000, carries 
two IH-lnch gtins la two lurrets, forward 
and aft, and ton 0-liicb on the broadside. 
Her s|KH'(l Is 20 kiiot.s, nod she Is protected 
with 4 liiclu's of armor, Tlie "Fdrst Bte- 
niank," built In 1SJ17. of 10,700 tons, 
niounls four O.-l-luch guns In two turrets, 
forward and aft, and twelve 6-lnch on 
the broiidsldc 

The German lleot Is strong In protiM-ieil 
cruNcrs iiiid fust Mcoiifs of which she ims- 
sesses .11. The five ships of the “Freyu" 
eliis.s, 10 knots s|hhsI, ciirr.i two .S,2-lncb 
mill six O-liu’b guns They were built In 
l.SllS, and ri>coiistriictwl In 1007. 

The flliesl protts-tisl enilsers of the (5er- 
niuii navy are the five s«nut cruisers of 
I be “KarlNruhe," I he “Breslau," the “Kol- 
berg.” Mie "Iinwleii," and the "Stettin" 
eliiM.scs, Much bus Is'cn heard of tlH>sc 
ships during the prosent war They are 
so fast, many of them having siiecsls of 
from 20 lo 28 knots, that Hie fast pne 
t<H-t*Hl and iiriuorcd Tul.-iers of the Brit- 
ish and Kreneh «iv uiuiblc to rapture 
them , und they cun overtake the aiKHsllest 
of the merehiiiil shljis afloat. 

At the ojK'nIng of the war Oermany had 
1.30 di.stro.vers In c.<>minlsHloM, and no 
doubt she Is rushing work with feverish 
haste upon those whleh are now building 
Her destroyers, esisH-lally those built sim-e 
1005, are fine vessels of their type, varying 
from 525 to 820 tons In displacement, and 
having spe<*ds of from .‘10 to 82.5 knots. 
They are excellent sea laaita, and Oer- 
many has paid parlleular attention to this 
arm of her torjicdo service. It Is probable 
that before the war Is ended these craft 
will have crlpplwl or sunk many a flrst- 
clasH ship connected with the navlos of 
the enemy. 

Tlio Germans were slow to take up the 
submarine; but as Siam as this type of 
craft had proved Its great offensive and 
defensive value, the navy paid great at- 
tention to Its development. At the open- 
ing of the war 21 submarines were In 
commission. Thetr submerged displace- 
ment TMtim from 260 to 800 tons. 



When bu3nng incandescent lamps 
consider 



Quality 
Light 

and the 

Amount of 
Production 



T he average industrial plant does enough work under arti- 
ficial light to make it seriously aifect the amount of pro- 
duction if each workman does not get sufficient light to keep 
pace with his daylight production. 

Westinghouse Mazda Lamps 

provide a sufficient quantity of good quality light at thr miminum cost so 
as to enable each workman to do the maximum amount of work. The 
new unproved type of Mazda lamp m si/es from 400 to IOOO-walf» 
give nearly six times as much light as the old style Carbon lamps (or the 
same amount of current. In the smaller sizes W estinghouse Mazda lamps 
are from three to four times as efficient as the old style lamps. In other 
words you can gel from three to six times as much light m any part of 
your plant without mcreasing the current consumption. 

Our engineers can show you how to use Westinghouse Mazdas a ser- 
vice which costs you nothing. Send for our booklet on Industrial Lighting. 
"Cuarantead by the Name" 

Westinghouse Lamp Company 



kv OrlvnnR SHttl/RkrCItv 



For economy, safety and convenience, provide your home 
with electric light. Installing an electric light plant will give 
you every convenience of electricity enjoyed in the most 
modem dty home. Investigate the 

'Huniely Special” Light Plant 

This plant, made especially for farm use, is simple and 
easily taken care of. Every part is controlled by the switch- 
board, so but little attention is required. 

In addition to lighting, it furnishes power for small motors 
that operate many labor saving machines in the home, and the 
Rumely-Falk engine, with which it is equipped, can be used 
to drive direct a large number of farm machines. 

This plant is made in five sizes from 75 to 1200 lights. 

Ask for the Romely Electric Light Plant catalog GC 7 

It shows how you can secure, at a very low cost, all the con- 
veniences of electricity in your home and about your farm. 

RUMELY UNES 

RUMELY PRODUCTS COMPANY 

ftStl— Oiwerparataa) nitowto 










Guns and 
Cylinders 


The purpose of tfee explosion is the same. In the ffun 
it drives out the projectile in the cylinder it drives 
down the piston head. 

To olrtain Ihe toll eflEret of the explosion in the gun the pro- 
iectile Is fitted with a flanged metal band around the rear end. 

This prevents the escape of the expanding gases. 

The piston ting is used for the same reason— to secure such 
exact fit of piston head to cylinder as will make any losa either 

of compression or explosion impossible. Tn addition, the really efficient piston ring nt 
eliminate destructive friction snd at the same time keep surplua oil out of the conbuMiOB 
chamber. 
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MeQUAY-NORRIS MANUFACTURING CO.. Dep't. S. A., St UuU, Mo. 

„ . _ Branch Offleesi 

wYerii-lllVJVBro.dw., .iMiliSi Cbieoee— Suite 718 MlcbliuDIvj Bids, Las AMelae-224 CeninU Bids 

. - ctilpii Are ind Wiihlor-- *• ■* — — 
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RiitFitt mi 4 

T he oxpertmeiit of ubotHkg Wltb « 
at an army tatRet imm jbo j 

baa b«an tried by Bdwdint fa, Ol«aattH|il>, 
who tellB bla atoir M (ha l7itKM ^ervAiej 
Mufftukw. The targata wNid warn alB 
feet aquara, with a eOfitiCh iMitt'a aya, and 
eonatituto the mark uaed At 60Q wd dOO 
jyarda In army alow flra piwetlee, ao Ihe 
teak aet tor the aerial 
decMedly aevera, flaiwofatUy as bla work 
bad to be done under particularly trylUK 
condittoiia. 

Tn front of me atretphed the hood, 

Qg, like tbe hood of a motoraar, the 
engine of the tractor biplane, *’ aaya Mr, 
Croeaman. “My left elbow reoted com- 
fortably on tbe top of tbe hood, the muaele 
of the light aiKHtlng Bpriugfleld protruded j 
beyond a pair of cronaed ataya running j 
from upper to lower plane. 

“Jnat under my left elbow, Ua I aat 
half faced to the right, were the four Mack 
pipes of the exhaust, lanocaitt of mulBac 
and but a few feet from my cara, 

“Tbfi muaale of the rUe did not dear 
le forward part of the hood, and I 
Implored by Bari Zlougherty, the aviator, 
and by Gage, the owner of tbe great traop 
tor, nut to shoot off either the croaaed 
ataya or the top of the radiator Just below 
my rifle. They made me nervous, there 
were too many things to consider. Just 
above tbe breech of the rifle ran the flex-i 
Ible tube of the gaa line from tbe tank 
[just over my bead. I was beaeecbed not 
to let the rifle recoil into this tube and 
break it, lest tbe engine at<g> and we he 
forced to do some unplanned volplaning | 
with the alighting not of the beat.’ 

With the engine chattering under bin 
elbow like a rapid Are gun tbe machine 
swept aronud the field, and the targets 
ware discovered as a far off postage stamp | 
affair against brown ploughed earth, but 
too distant for the experiment, so the craft 
was turned, and, pitching and vibrating 
unsteadily in the “rough air," a long clr- 
cnlt was mode to get within range; and 
tame evident that It would be a caae 
of snap shooting, and some hick to moke 
hit under the comUttonK. 

“Heeling over liefore the lieavy breexe 
I under our planes," Mr. Crossmau continues, 

I "we turned oms* more, and this time jiolnt- 
e«I our bows for the tiny white square a 
half-mile away. We dropisHl a little, but 
It was rougher ns we went clown. Appar- 
ently we were not traveling fast, but the 
target 1‘nme to meet us with must amazing 
rapidity. 

“At 400 yards, with the muszle of tbe 
rifle traveling in iiiiick vibrations fur 
larger (ban the target. I caught the flitting 
gold liead on tbe imper, and scjuecKod tliej 
trigger. 

•T had esjiec'ted a surjirlse party of 
some sort, but not tlmt sort. The light 
rifle, fired with the heavy army cartridge, 
tapped me lightly on the shoulder, but 
there was ant a wblsiwr to uuuouikw that 
the shot had gone, not the falutest sound 
I of tbe usual flpringfleld bellow. The 
of the engine and tbe blades close to me 
were terrific, but that they could utterly 
drown tbe sound of the rifle seemed im- 
possible. 

“Beemlugly behind the pa]>er there 
spouted fnnn the soft dry earth a brown 
colnmn of dust that put an end to a^y 
doubt as to w'hetfaer the riflo had lieen 
fired. 

"Auotber shed kickftd up a second plume 
at the range of 300 yards, then we swooped 
down tor the target like a hawk on Its 
quarry. Tbe familiar white paper with 
Us lines and Its Jet black center came up 
to meet me at horrifying apeed. One more 
shot tapped my shoulder, and spouted dust 
behind tbe paper ; then We off into 
tbe air ome more and sought oqr Old 
height. 

"Ainwreiitly the last two- shots had hit, 
the dust seemed to ha •directly behind It, 
althoagb 1 could plainly aee U troto where 
I sat. We swept armnd tbe field hi our 
mlladoDg ctrde, while i ttoM my aaaiat- 
aut making frantic slgnaia with bbi dlMca] 
that my ahots w«t» gohig high." 

A'aMmd. fitodult the .fiama 

anlta, vtliile in tte tliira dtteiifipt^ttoei 
[wsa headed pMnt Ifiaiih the tK««et»; 
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100% lubrication will cut 
your acquaintance with the 
repair man and add long 
life to the car. Pure flake 
graphite, found only in 

DIXON’S 

Graphite Lubricants 

givM 100% lubrication. It ii the 
only gnphite known that won't ball 
up or pack. Friction never has a 
chance when Dixon Lubricants 
guard the bearings. 

Equally good for motor boats. 

WrUe for Me Dbeon Labrkating Chart. 


HIE JOSEPH DDUm CEUCnUCO. 

jniaxrctTY,N.j. 



SOMIKIAMmCAN 


iHit the maiksnan. waUtn» ter the isat 
aeoond. pulie<l the trigger too Ute, Just 
as the (dilp shot Moddenly upward, a 
ing the last shot higher than any of Its 
predecessors. 

The stimtuUig up of the trial Is Instrue- 
tlvn, although dlsaptwilntlng for those 
thuslasts who existct such universal ap- 
idtcatton of the flying machine. 

"Needless to say, the man on the ground 
with his own rifle Is far niore forroldahle 
to the man In the ship than the airman 
can ever hope to be to the humble plodder 
lielow him. Hitting tl>e ship at a range 
when fire from the ship Itecomes remotely 
effective Is an easy task for any skilled 
shot: and with two pasHengers, stays, gsso- 
llne tank and engine as the vital points 
of the ‘bird,’ the pilot will d«> well not 
to < rosM rules with anylusly on the solid 
ground. 

“With a murk as feet scpiare, and with 
■lr<‘urastanoes such tliat the said mark 
oontalnisl no riflemen t«» reply, the air- 
man might approach the earth and < 

Are with hts own rifle. 

"Aside from such oombtnatiun of fortu- 
nate clrcnmstances, the airman will do 
well to keep out of reach of the humble 
Infantrymuii Isdow, even though there Is* 
but one of the Infantrymen, and lie be 
guarding something mcMt desirable to the 
tilers above him." 

The Scientific Side of Bueball 

* By Arthur Macdonald 

M T'CH of the matter presented in this 
article Is based upon opinions of the 
best players in the histor} of the game, 
and It Is usually the opinion of the iilayer 
liest qtiallAed by his skill and succws in 
the play in queatlon. This Is the m<M<t 
that can Is* done in any scienttAc study, 
where a snffleleui ntimlwr of facts have 
not been reconleil. If, as I shall suggest 
later, everything that takes place in tbej 
game were recorded, it would not be nec- 
essary to deiiend m> much tipua oplulon 
A rigid sclentlAc slmly of IstaeliaU Is, 
Ihereftire, not as yet ismslhle 
Fklding — Tlie great thing In fleidtng la 
to know whore to throw the ball after you 
> caught It. and to Is* curt*ful how you 
throw, for iiiort* games arc lost by wild 
throws Hum any other kind of error. If 
not iHissltde to k(s*p a man from running 
to home base, .\ou can throw It as If you 
ineunt to send It home, but really for the 
pitcher to put men out on tiases 
FumhHng ike Half -If you fumble a 
III HO that H Is too late to throw to Arst 
tiasi*, nevertheless make a tnolloii ns If you 
Intciidml to do 11, hut throw to anollier 
base, to retire some rumier who thought 
you were going to throw to Arst. tin the 
other hand, a little fumbling may be imr- 
IHisely done, to ctais the runner to make 
the next base and Is* thrown out 
To Hut Out 3frn Overrunning Bose*. - 
When a runner Is on flrst aiul an liiAelder 
throws the Itatter out, throw the ball to 
second, as the man running from Arst 
often OA-erruns the base. Knr the same 
reason, If a man Is on Arst and n ball is 
batted to left fleld for a bit, let the Adder 
shtsrt the ball to second, while protending 
he is going to throw to tliinl, and ho will 
often put the man out on second. 

Difflrultien of llight fVfdcr.— The right 
Adder has siwlul difficulties, liecause balls 
hll In that dlredloii curve sharply In the 
air nial c*>nu»el him to extend his terri- 
tory far <jver the line. These curves from 
right-hand hatters are esisjdally trouble- 
aome. The left Adder has the same diffi- 
culty, but 111 a less degree. The right 
fleldor Is called “Old rrobabllltles.” It Is 
the <iplnloii of many that right flohl should 
be played In dose, except In the case of 
certain batters whose habits are known. 
A few Adders claim that they can tdl h> 
the sound of the bat Into which fleld the 
ball Is coming.- I have found by listening 
very carefully that this difference in sound 
is a tact 

When a right-handed pitcher delivers a 
low curved ball to a left-handed batter, 
the probabilities are the ball will be bit to 
right fleld. If the Arst and aecesd base- 
turn and right Adder know this they have 
a gtiedal tip. If a high ball Is to be de- 
invared to a left-handed batter, the Ant 
laiid tMohiid baaeuen open lettlBg thq sir 




500 Progressive Businesses 
Adopt This Diat This Year 

— this dial, which is the outward form and semblance of the 

Automatie~Phona, a battmr Intmr~communicating Syotonu 


Here is the old style manual switchboard which is re- 
placed. putting the girl at some other work which can- 
not bo done better by a nvachine. The expense of opera- 
tors’ salanes is eliminated entirely — ^but that is only a 
small part of the saving. 

Here is the Automatic Switchboard, which takes the 
place of the girl. It makes all connections instantly, 
automatically, with absolute, inevitable certainty. It|does 
not require light, air or valuable floor space. It is never 
tired or cross or out-of-order. It is on the job *4 hours 
a day. 

Here is the instrument that connects each man and de- 
partment with every other man and dtmartment. A 
twist of your finger (or your secretary’s finger) on the 
dial gets your connection. It is secrel— your conversa- 
tion cannot posribly be overheard. 

Here is the saving in time — 18 teeonds on every call — 
over the most perfect manually i^rated system. At .SO 
calls a day this amounts to a working week each year 
for eadi employe using the telephone. 


t^PON 

Automatic Electric C 
ClUeauo. III. 

l*l»ase «cn,l me a i ■ip> 
YourKin»er«Uiu1 ■ We 
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A Case ^/Lubrication In The Highest Degree 

HAVOLINE OIL 

“// makes a difference" 

because it prevents frictional losses, promotes maximum 
efficiency in the motor and increases its serviceability. 

The Facts in the Case 

H AVOLINE is refined 
only from ane uniform 
base crude oil of correct 
gravity and high quality. 
By our special process of 
manufacture the floating 
carbon and impurities are 
entirely removed, yet the 
life of the oil is preserved 
and its lubricating value enhanced, because the indi-^ 
vidual molecules are left intact. It burns up cleanly 
and evenly. 

The Motorist* » Verdict— Proper Lubrication! 

Because it forms an equally thick ‘ cushion” of oil between the moving metals, de- 
creasine the frictional loss and enahlini; the motor to generate ita maximum power. 

Bmf Ou oil At Uut am. Tttt u yttr mtkt md 
i Fnt GMm Cm (s At Cm. ut'tt htt you your gradt. 

If your dealrr cannot isu()|>ly yon get it from us direct I 
Ask your (larageitmu or write diirct for testimonials of 
Ha'imttnr uscis owning your make 
of car. riirv'rc the Kvidence 




Indian Refining Co. 

Dept. "K” 

New York 


THE EDISON CONCRETE HOUSE K - 

lecturai oad mmne 

SchnUfie American Suppkmsnt 1685 Pnoo iO omtt br imiI. Order from your aewKkaW or from 
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HOME I^DE ACETYLENE 

Safest Light and Cooking Fuel 

msammmmimmam^ Insurance records 
prove it.' 


b<ini'»lii bun mali optnlnn — k nnall ihat not onnoiS" lu cc 
soarlionnwiiolowi. 

», ocetyleoo t** to «>* notoonoo, to brnth* - ; 


“tl^’wlwle^r 


biinwr. Alw, oceirtono b«ro« with no odor wb 
paoniii odoi wbleh Immt^toulr aiincn •twiiiloti. 

Alia, antrtona ll(fclt art ptmiioaailr lutconi lo wtll, toil ctlllon - Ibty cuam be di 
AIM, iha awirtoot piodarioii ttooe. Unioh woo l bum tod ctiCl «|>l^. 

Voi tbne ntMoi loMttaet aaihoiltln ban pnaouaced tcetrlaoa itier «bab lllomlaatli 


a an' naU^M battN?^ 


Udloa Garbido Sales Company, Dm*. » 



ita) AhouU 
a HMr mm tat e 
fraimm «o t» uft 
li^ te Uabto *0 be ' 

Otkor PoMt St 

are on baaea with oM 4o Aot ’1^ i^ii 
ao eldae. If the ball bb ba %> «iltoe<i™^ <w 
third baseman qulbldjf, W hot thttnr hdUt^ 
but to aecond to'bMikb a diMlbla pay ana] 
end the liming. 

When au outcurve U to be pitched the 
third baaemaa and ahortatop aboald aaote 
toward aeoeod baye* 

To entrap a groqiiidaf, set In tropt' of , 
the toll nud keep the bands aa near the 
body and feet as pomibla^ and If you foai' 
you genera ily atop the toll at least. If { 
you reach forward to meet the ball It 1« 
apt to hit youi arme and bound away. 

It might be noted in paaslng that some- 
times au outfielder nilaaea a toll, because 
not keep his eye conatantly on the 
totter. He has more excuse for this 
than the Inflelder because, especially In a 
“pitcher’s game,*' it requires much pa- 
Uence to keep up a constant watch on the 
totter when very few, and eometlmea no 
balls come to the fielder. This condition 
might he improved by totter totting, and 
If the fielding Is also good, the game will 
be thrilling for the spectators. 

Home of the best fielders do not neces* 
sarlly have the highest averages, for they 
attempt to reach fliea that the ordi- 
nary fielder never could or seldom would 
try to get. The reason averages do nut tell 
the whole truth la that the official score 
dors not record these omissions of the 
mediocre player. 

Plfcher* —Modern pitchers are not bail 
players In the ordinary sense. Vor state 
ttie numerous qualifications of a ball 
player, and the pitcher will fulfill few of 
them. The idtcher, for instance, is rarely 
good batter or base runner. 

Pitching has been w> highly developed as 
> become tbe most siiedallsed feature of 
the tpime. The pitcher must stildy each 
totter and deliver him tbe kind of toll be 
does not like. The majority of games are 
or lost by pitchers blundering at the 
crucial moment 

One pitcher tod a legal balk motion. He 
acquired this t>y pitching at a mark on a 
fence for first base while looking at an- 
other mark which stood for tbe home 
plate. By faithful practice be could sud- 
denly throw to first tose and put runners 
out while hKikiiig straight at tbe batter. 

Pitchers sometimes complain of their 
snpiN>rt, lint they would receive better sup- 
jKirt If they would take the trouble al- 
ways to signal, or have others signal tbe 
basemen and fielders as to what kind of 
ball they purpose to deliver next 
Hometlmes a pitcher, who is called u 
“waster,” never imfs ii ball over the plate 
until cumi>elled to do so, hut throws It 
high, low inside or outside to make tbe 
tatter bit bad tolls. 

In defense, pltcliing Is rated as high as 
go and as low as 20 per cent of the game. 

Spit-JtaU Pltehtr.—A star spit-ball 
pitcher follows two of his spit-tolls (which 
drop sharply when crosalng the plate) by 
a straight fast one which invariably Jumps 
when it reaches the batter. This Jump, 
which is about three or four inches, looks 
much greater to the batter, who has Just 
seen the spit-ball drop on him, so that ex- 
pecting another spit-toll, the totter who 
has Just swung over one is very liable to 
swing as far under Utc straight ball A 
spit-hall is difficult for catchers to man- 
age, esiieclally when men are on bases. 

Spit-ton seems to have been dropped by 
some for esthetlcal and dtber reaaona.— 
Abstracted from American Phpsical Eav- \ 
cation Reviru). 

An Bieehrical Signal Invented by Fee* 
inden. — Reginald A. Fessenden, of Brant 
Kook, Maes., has secured a patent. No. 
1,101,914, providing an apparatus for sig- 
naling by eleotro-magnetio waves in which 
a radiating oonduotor close to the earth,, 
and grounded at both ends, lies in the I 
direction of iwopagation of tbe radiated! 

Another patent, No. 1,101,91S, to 
toe same inventor provides no addition tor j 
dissipating any p^lon of the eleotrieal j 
charge not utilitod in produoiag nufialton, 
nMaiu of low (eiii>ttoto« ttohduoti|n : 
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A. J. WBJCmSON A CO.. MmoMhury 
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Yon May Crowd • CRESCENT JOINER 
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QJtITSTOR EVERY GRIND 
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GLC^NO GMNDSTONIS 
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MONTGCmiEllY 4k CO. 
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iXIVl I imulung 

YVCLJ^ MACHINES 
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PORTLAND CEMENT MAKING ii , 

m attelicnt artidci coatamed in Scamtiiic Aoiwiaw 
Sepplesimti 1433, 1465, 1466, >310, 1311, Prim 
•ale by Mhan A Co., in«« end 


Use Kerosene With Your 
Present Curiniretor 

Fleadble Metame Hose 
For Aa P uiyps es 
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IN WAR 
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T he EDISON BATl'ERY practically 
doubles the itiategic efficiency of the subma- 
rine, outlasting any boat where installed. Its stur- 
diness insures its superiority for gun firing and night 
sight lighting} its reliability makes it pre-eminent for the 
operation of wireless apparatus, telephones and auxiliary 
and emergency ship lighting. The Edison Battery 4iitt 
mt dettritraU- No unexpected call will find it "run down . " 
There are no "blank cartridges” in stray of Edison cells. 


IN PEACE 

T he EDISON BATTERY operates moie than onc- 
third of all the electric trucks and deliveiy wagons in 
the United States Its long life and practically negligible up- 
keep secures the greatest economy for electric commeicial 
and passenger cars, lighting and ignition of gas cars, industrial 
trucks and tractors, mining locomotives, yacht and motor 
boat lighting and ignition, electric launches, R. R train light- 
ing and signaling, lighting of country homes, churches, 
hotels, etc., and innumerable other uses and applications. 


EDISON STORAGE BATTERIES (Alkaline) 

For Strength For Power For Permanence 

T he EDISON BATTERY i« made of high- EDISON BATTERY provides a -THE EDISON BATTERY is giuran 

grade, nickel-pUted steel throughout-con- * ncvcr-failmg source of iwiwer for opeiatmg 1 he lapahlc of dcvdoi.ing ns full r 

lainers or jars, grids, poles, rovers etc. The self-propelled trucks and tractors of the heavier capacity at the cud of four ve.iis It ina 

active materials (nickel hydrate and iron oxide) sort.and forellminatingthecomphwted, costly igft ,unduig idle cliiuKul or discharged 


are held in perforated steel pockets and tubes and dangerous overhead wiring necessary with 


forced into the grids by hydraulic pressure and 
cannot be loosened by the severest mechanical 
shocks, electrical overcharge or short circuit. 
Nothing but the most flagrant or prolonged 
mistreat ineiit cjui harm an Edison Battery. 


trolley mining locomotives. Storage Battciy 
cars are now practical for branch lines of steam 
railroads and terminals, and dock freight hand- 
ting may be put on a more cconomirul basis by 
ICdison-propcIled baggage and freight tiiuks 


rapacity at the end of 
left standing idle clui! 
maybe complrtely disi 
charged ; it may be i li, 
rection or charged and 


A AwcOmI Battery, far Praofloaf Operation In PraetkutI Work 

Edison Storage Ekittery Company, 132 Lakeside Ave., Orange, N. J., U. S. A* 
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"James H. Hare 

Amnrica’s foremost w«r photographer, is novt at the fronY 
for Leslie’s, taking pictures of the greatest battles ever 
fought on this earth. The photographs he gets will l>c 
published in this rountiy only in 

Leslie's 

lUmttaied deftly Newspaper 

.4t newsstand 
. .. '■ 10 cents / 




^*Goi is great, God is great — 

There is no other God but God^* 

It is the Muezzin — the call of the 
Mohammedan to prayer. At its 
sound, two hundred million men 
and women bow themselves 
toward Mecca. 

How much do you really know 
about any religion but your own? 

Do you know what few great 
religious masterpieces are really 
worth reading? 

What few books of travel or 
science, wliat few essays, plays, 
biographies, histories, a busy man ought to read? 

— a busy man who wants to be a really well-read man? 
In a remarkably interesting free booklet, the (piestion 
has been answered by Dr. Kliot of Harvard. 

The booklet is free; ask for it; it tells the story of 

MHVtRlOTSBELF OF BOOKS 

Now yours for only a few cents a day 

I 1(1 F IKHIKLI'T 

Few things are more important to you 'Vm. «’M V.."'!..?’." 
than your reading. y„„,„„v-.n.im."h'flM«i.’ 

Perhaps you can devote to it only a 
few odd moments a day. 

This booklet tells how you can 
^gin today to make those few 
moments rea/Zy count. 

To get the booklet free, merely 

dip the coupon, / CUv 








JbtiiMiniC motor oai^ 
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A ‘'Light Six’’ That’s Different 


— that has been carefully, pains- 
takingly designed on sound en- 
gineering principles. 

— that is complete in every re- 
spect, having every feature of the 
highest priced cars. 

— that has more than one horse- 
power to every 55 pounds of 
weight 


— that will throttle down to one 
mile an hour on high gear. 

— that has speed enough to touch 
the mile-a-minute mark. 

— that will travel from 22 to 25 
miles on one gallon of gasoline, 
—that has been accurately built 
and expensively finished. 

—that will maintain the reputa- 
tion of its predecessora Such is 



ybierica^reatest"ll^tStxr 


Specificatiom in Brief 


■ plant, 3. point auapeniion, B-cyllniJer 
nr, actually dcvalopinl: 35 braka horaa- 
1-inch whaalbaM 
1 drive, center control 

l. com pletely equipped, 2930 lbs , 8:ivin|r mors 
le horsepower to every 55 lbs. of weight 
e.Neville separate unit starting and lighting 
im. Ignition from atoroge battery through 


Vacuum gasoline ayatem with gas tank at rear of 
chassis. Splash and force feed habricatlon 
Forced wata* drculation 

Clutch, thrae-ptsM dry disc type lined with Raybaatoa 
Transmlsaion, selective Sliding gaar type, three 
apeada forward, one reverse 
Haynes Ml ifosSfaig rear axle 
Sjce/uafyo ar^lraaie construction 
Crowned fenders 

Low cantor of gravity and long sweeping body Unas 


34 s 4* tires, Pirastone demoantaUs riana 
Motor driven tire puipp 
Btawan^Warner SpawtiNnater 
Improved one-man top, Collifis ctittaitM 
Cleat add rain-vUlon veniUadag wtndahMd 
Tir^ carrier at rear of chassla 
Osa^nning boards, Kisetrie horn 

HwidUghts' with dimming deviPS 


Hayneg 

Autosnobile 

Company 

MlMsiaSL, Kekewi.U. 

PlsBSS sand me your 1013 cam- 
log with full information tn regard 
to Atnerlca'a Qreatest "Light Six.” 


In addition we build Model 31, “Big Six” With 65 brake horse- 
power and 130-4nch wheelbase — $2250; Model 32 Haynes “Fcatf** 
with 48 bmke horsepower and 118-inch wheelbase— $1660, 


Dealers : Write at once for information 
concerning territory etill unoccupied. 


Write #w catalog toittiQr. CmpM here- 
with for your oonvenieiiM, Ifoeh. 


The Ha^Fnii Automc^iila 

46 South ^ Sirda 







^TKotzccz^cZt of' Sz:>ce^s. 


^ Door. X 

r 22 inche. wide. 1 
Deep, luxurioui ' 

upholnerint— tuind>bufFed 
leather. Six com> i 

, fortable j 


' Weight X 
3250 pound.- ^ 

carried low. ThI. 

Mth even dinribuiion of 
veight innirci the greeten 
tire economy mnd 
et.ieit riding k 


’ mohtir top 

built itreemline to 
hermonize with body. 
Nickel trimming, pre- 
pared agatnit ruit 


r Tank in 

rear abioluiely ac' 
cessible avoiding danger 
of ipilling gaioline in fiw 
of car. Undrrilung real 
spring! 5i inches long 
Full floating 


Future Construction— Our Present Delivery 

While other manufacturers are still seeking ideas from 
Europe's 1915 automobiles we have already anticipated P" 
them. We offer for immediate delivery a replica of 
Europe's most elegant type of automobile. It is equipped 
with a wonderful motor; the same type of motor which 
won the first four prizes in the Indianapolis races this 
year. Rene Petard, the famous European engineer, 
wjiose name recalls his former association with the Italia, 

Fiat, Unic, and Daracq cars, has designed a small bore, 
long stroke, high speed motor, the 

X r 

Lewis Y ear-In- Advance Six 

and Wm, Mitchell Lewis, that pillar of American auto^ 
mobile industry, is building this wonderful car in his own 
new shops at Racine. Into the motor Monsieur Petard 
has incorporated all the genius of his great engineering 
skill; into its appearance he has displayed ail the beauty, 
all the identifying grace of the highest price European 
1915 cars — and above all he has produced a car that sells 
for $1,600. 

Compare it with every car made; place it beside Europe's 
and America's finest cars — even those costing twice as 
much — and you will still be proud to own a Lewis Six. 

Don't wait several months for delivery on a next year's 
“Six”. Investigate the one that is ready for delivery now; 
the year-in-aavance car — The Lewis Six. 

A car having the appearance of a $3,000 one for $1,600. 

L. P. C. Motor Co. irCewTs'^sJ^eet Ps.acine, Wis. 


gbts. electric horn. Spark 
and throttle on steering 
wheef. Foot 


cylinder monobloc 
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gasoline feed 

with auxiliary supply 1 
which tan be used only by 1 


r Wheel T 

base 135 inchea 
Short turning radiua 
Speed without shift 
2 to 60 miles per hour 
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The First Month of the War 

A t tlie o|K>nlnK of the wur It wnw well iniderKtofid 
(for II dlatlnsulshed Dernuin general had writ- 
ten It all out In a hook) that the in’and Htrntejfy 
of (ieriuaiiy would he lo eoneentrnto the flower of her 
arnij nBiilnnt the French, oxerwlielm and seatter them 
In the llraf two or three weeke of the war, Inieht Faria, 
and then turn aiiainut HumsIh In iin euiuilly swift and 
cnwhliiK onHlauelit At flic present wpltlnys, with the 
war over a month In proKress, nothliiK of the kind haa 
hapiieiied The French and Ffrlllah iirinlea are Intact 
and ever.vwhere in touch; they lime fallen buck upon 
the line of forte and Ntrongly lntrenelu*d lyoaltlons, pro- 
vided yeare uko by France to meet the Inevitable fler- 
uiaii attack . ami foi the paet three weeks they have 
not oiil.v proHented an Imiiri'amihle wall of defenae, 
through which the (iernmne have falleti to break ; but 
111 the rearward movement to thetr preaeiit iKWltlon, 
they have foiiKbt a aerlee of defenahe Imttlea In aeleeted 
and outrcnehc<U poaltlom,, wlileh, on the theory that 
the loaacs are three lo one HBalnat tho uttiicklnR force, 
muat have coat the (ierman army already not leaa than 
2tl0,0(NI men In killed, wounded, and otherwW diaalileil. 

The (lennaiia, It la true, have fontul hnek the left 
wliiK of the allle',; hut the.\ have done tlila nt an enor- 
mous military and moial eost The mllllHry eoat has 
been due to the fact that here they found themaelvea 
opiaiseil by KKMMMI piofesslomil soldiers, men who. dur- 
iii|! their seten yeiUN of service with the colors, had 
lK*en so thoroUKhly dillled In piactlco at the rltle butts, 
that they weie crin k marksmen, which fact, ciaipled 
with the trndtllonal stividlncss of Itiltlsh tnaips under 
fire, cnuliUsI them, iiBiilust islds of between two and 
three to one, to llsht a sciles of defensive aetlona In 
selm'liMl iHisItlons, from w liicli the.y did frlKhtfiil execu- 
tion upon the lieavlly-inassisl columns of the (Jcrnians. 

To the eiioniious losses In men ciilallcd In this flank- 
liiK movement. Is to l,c addisJ the even more scrloua 
moral loss whUli (Icrmniij has lia urrtsl In harlerltiB 
her imtloiuil sense of honor In cMtiaiiKc for the opiKir- 
tiinlty prcseiiidl by the undcfciuhsl Frcnch-HelRlan line 
to rush across the Ficnch honlci in ovcrw'helralnK iium- 
lM?rs. France and (JeiTiiany had holli Kiiaraiitced the 
neutrality of Iteltflum That Frame intended lo stand 
by hei jiledKc is almruhinlly proicd lij the fail that, 
W'heii (Jermuny made her rusli tliroiinli HclKlmn, France, 
even In spite of the delay uffordisl tiv the staunch Hel- 
glan resistance, had no lime to coiiceiitiate her troops 
In Northeastem France In sufhclent numbers to check 
the Gemttn onaJaujfht. Nothinjt that (’ount liernstorlT 
or any other apologist of the (ierman breach of b<«s 1 
faith may nay, can make the Amerhan lasiplc think 
that (Jermany believed France was Intendlnn to do that 
which Abe heraelf baa done. Tlio facts are all abso- 
lutely and (Ninclnslvely against such u supiKwitlon So 
little preparation bad Fmnee made to resist a (ierman 
Invasion throufth Belglnw, tbat, had It not been for the 
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totally nnexpacted intenKwltlon of Eaglaiid on bohalf 
of BelKlum, and tbe magnifleant flgbt against over- 
whelming oddH put tip by the MBall Belgian atniy, Get- 
many to-day would be inside the very gates of 

The French line of defenee stretched from BeUort to 
the southern limits of the Belgian frontlec. North Of' 
that she believed tbat her defense consisted of a **sheet 
of papeF' with tbe solemn attest thereon of herself aitd 
her great German neighbor. Tbe kMs to France and 
Belgium of the fair lands tbat am now being overrun 
with Are and sword by Gomauy, Is, after all, trivial 
compared with the enormous loss of moral prestige suf- 
fered by the nithlesa lBvader--a loss which no carefully 
worded aophlHtlcatton of the diplomat or the historian 
of the future can ever redeem. 

The position of tbe allies to-day is strategically and 
tactically very strong. Based mi a line of forttUoatlons 
reaching from Belfort on the south almost to Paris 
Itself; with strong reserves hi the ri-ar and ample rail- 
road communications serving the allied army uiion In- 
terior lines; with tbe spirit of tbe troops absolutely 
unbroken ; and with the choice of several French sea- 
ports through which Great Britain can pour in her 
reserves, France and her allies And themselves fatdng 
foes that are feeling the enomous strain of weeks of 
attack on entrenched positions. 

The probability is that the mueh-talked-of complete 
Investment of Paris will never take place ; and If not. 
how and where Is Germany to deliver that crushing 
blow which la to put France under her heel, ami release 
that half million of men which Germany must send to 
meet the vletorlons Russian advance, and to stiffen 
her sorely- worsted Austrian ally? 

It Is surprising that none of the military critics have 
drawn attention to the fact, altogether unprecedented 
in great wars, that there has been no breaking through 
and envelofitng of any section on either side, German or 
French, of this great battle line, two hundred and forty 
miles long. In which, surely, there must be some two- 
and-oue-balf millions of men engaged. To our think- 
ing. this fact is explained by tbe absence from the 
field of iiiieratlou of tkat secrecy of movement which 
formerly rendered It possible to concentrate overwhelm- 
ing strength against one or more portions of the enemy’s 
lilies, and break through and envelop and capture a 
n hole army at a time. We all remember what hapiwned 
at Meta and Hedan. 8uch catastrophes are not happen- 
ing, and are not likely to happen, to-day. 

Why? 

llnipiesttonuhly the change has been brought about 
by the wonderfully efllcteut aeroiilaiie scouting, t>f which 
so much Is lieiug dune in the present war. 'rtie turn- 
ing movement of the German rlgdit wing is not a case 
In isilnt; for the success of that movement was due 
to the Initial advantage gained by the violation of a 
treaty. It begins to look as though the grand strategy 
of the allies Is to accept tlie initial advantage thus 
stolen by Germany and encourage the foe to break 
through at enormous sacridre of men to Paris, the 
allies meanwhile swinging Into imaition with their left 
wing (livoted utsni the enormous defenses tif that city 
and their right upon tbe equally strung defenses of 
Belfort 

Penalizing Invention 

T ub American patent system received a setions 
blow when the Senate of the Viilted States, on 
August 20th, amended Section 4 of tbe Glayton 
Anti-trust Bill by forbidding any contract relating to 
patented articles tbat contains any pruvlshni “the effect 
of which” may be either to require tbe purchaser ot 
lessee or licensee to acquire any article "not protected 
by the jiatent” or to restrict him from using any artlele. 
I’artles to such contracts are made liable to a Ane of 
gn.fKX) and imprisonment for one year. 

Only patented articles, and manufacturersi dealers, 
and purchasers of patented articles, fall within this 
prohibition. For the Arst time in tbe history of Inven- 
tion, therefore, the possession of a patent has been 
made an essential element of crime. The pretext upon 
which this proposal Is made is that legislation is needed 
In order to prevent restraints of trade under the clonk 
of patents. 

No such legislation, in tact, is needed. In the Bath 
Tub Case (Fulted Btates v. Standard Sanitary Manu-< 
facturliig ('om()an,r, 226 IT. 8. 20, decided in 1012 )>, tbe 
Supreme Court of the United States held that patents 
afford no shelter to restraints of trade against the 
Sherman Law. Tbe Supreme Oourt said (page 40) t 
"Tbe added element of tbe patent in tlie case at bar 
oannot confer immunity from a like condemnation, tor 
(he reasons we have stated. . . . Higkts ooHferreU 
hy patents are indeed very deflnito and emtmstwi, tmt 
they do not give any more than other rights, an nitieer- 
sal license against positive prohibitions. The Shmsm 
I, aw is a limitation of rights, rights which mag be 
pushed to cvO consegwinves and therefore restroinag, 

. , The ooihpnAeBslve and titorongb «bara((g^ 
the law is demonatrated and Its sudicieDey to |i«(Mfi(k|l(; 
evasions of Its policy ^ resort to any dltigtiigf hr 
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suigdies weelally prepared tef 
with machines especially admitted 
abeolutely necessary. Every " 

BOiiable extension of this entli^y 
the Supreme Court shows, IS, 

Sherman Law. 

The amendment adimted by tbe 
laws every such agreement, 
tnrer, seeking to gain a foothold ln>l 
tltlon from the old established t 
up a good will for hiS business b 
tng all bis Various products n 
order to push his entire "famib’ < 
tbe old estabUshed brands, be selects |ll 
undertake either to handle his p 
as more frwiuently is the case, to I 
variety and quantity of bis products Ij. P 
period Id consideration of a special dlaoigBt ‘ 

In many lines of business, this kmuigMlMi |i,B 
and necessary. Every possible abuse of^ 
meat is already forbidden by the Shennajll tgMfi.' fPPf' 
seems to have been reecKUlsed, as regards g |t jgi (li W |il ( lRi l ;^ 
artieles, for ae to them the provisions adfl||^ 

Senate liave no application. If, however, a 
article haptwius to be included under aueb # 
ment, with the result that the a 
dealer to buy iwth a iMtented article and altif AMitlbfC 
article not covered by that juitent, then thg 
tnrer and the dealer hutti laNome liable to g IlM of. 
$6,000 and to a year’s Imprisonment. 

These iienalties hecume operative regaidlsw et 
whether the parties to the agreement have any kapasl- 
edge of tbe fact that any article within the agre o tsi R 
is covered by tbe patent. Agreements drawn wllRiat 
any reference to iiatents, agreements drawn tu kb 
uorance of tbe existence of patents, and agreenMMs 
which from time immemorial have been normal and eas- 
toiuary, are all made criminal If they happen to IncMa 
any patented artlele; while precisely similar contracts, 
relating to unpaleuted articles, may continue to bs 
made with almolnte impunity. 

This manifestly unjust and discriminatory piece at 
legislation imssed the Senate on Septemlier Srd, 11)14. 

“Chiropnictic** 

T he Health Bulletin, published by tbe North 
Carolina State Board of Health, has rendered 
admirable service by its trenchant articles anent 
various forms t»f medical quackery. Its July number 
dlst'usses “chiroiiractlc,” which is deserlbed as “a 
freak offshoot from osteopathy." “Gbiroprartoni" as- 
sert that disease Is enused by ])ressure on the spinal 
nerves, and can Is* erudicnted by "adjusting” the 
vertebrau 

It ajipeurs that chiropractic is taught— at least In 
North Carolina— on the mall ortler plan. The chiro- 
practic "collegp” will matriculate anytiody who cau 
pay tho fee, regardless of previous education (or, 
rather, lack of it), and turns out a full-iledged chiro- 
■ praetor nt the end tif a few weeks’ instruction by oorre* 
siiondcnce. 

Obiropraotic, whatever its ahorteomlngs. Is abreast 
of the times in Its methods of advertising. Tbe BiiUe- 
«a deseribes a photoplay entitled “Tho Pale of Preju- 
dtee," now going the rounds of various movlng-plctura 
houses. “It shows a young physician with a nwst 
wonderfully equipped offloe, piled high with skeletoaa, 
chemical retorts, etc., with all tho assenttals twceisHiry 
not only for studying anatomy, but for making steel 
analyses. He la called suddenly to see a jaaag woman 
who to IIL He rolls up hto sleeves, pouts half tha con- 
tents of an S-ounee bottle down tbe young woman, who 
Immediately dies." This discouraging experience na^ 
urally leadb to become a chlropraotor, wherenpoo 
the Bute Board of Health takes away Uceoae to , 
practise medicine, and bis engagement to the Gqvetnoc’s 
daughter to broken off. The next scene show* tba 
young lady til, and the whole State Bcanl In oohsulta' 
tlon declaring that she lias ohly an bow to HW- The 
patient ptochs a rose from her kimono, wWdi aha gtoea 
to her mother, who carries It to the ss-ltrtw and OB' 
physlcton, whose chiropractic conmitting-iwin to now 
seen to be tarioeent ot skeletons and metallwi^ 
paratus. The young man rushea to hto awm|tlMni;t!a .. 
twdsldo, drivea the medkal fogtoa away with * glib* i 
ahooter, and cures the expIrUt middeii In g PCy, Ihp; 
aMtua of three “adjnstmenu" at hhr aptna. •‘Thg 
Iicena^”.aay« the BuUetin, “sbowa 
of muKhety iteensed by the Deglataihim^ tito itW allphli'J 
hr the Go^fgwor.- ba tba 
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n.«»rint of SO to 00 kUagramniM In the 
M|i|(ip roquindl to smelt n ton of iron, and tiie 
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StMm Crnnoe.-— An aleotto lfftii« 
bmit4 iNquentiy prove very servioenUe for use 
wreeUng orHuW the usual steam operated 
but the necessary eleotrlo ourrent is laekiue. In 
mieb eariw it has been suggested that a small turbo- 
g pnuratw eouM be easily fitted, and would be a valuable 
addBtbtt to tbe equipment. 


A MpW Mfueral FOwsd ia fbanwala.— Many rare 

■rineials exbt in Tasmania, and lately a new addition 
b e* b ean made to tbe list by tbe diseovery of molybdenite, 
wbbta b used in the manufaoture of molybdenum steel, 
to wUek it fives speoial faerdness end toughness. As 
the pneent priee of this mineral is about f2.S00 a ton, 
tbe dbsmvery should prove of oonsideraUe value. 


DIse tritb Beruw IMes.— In hardening dies and 
puaShes, in whksh there an screw and dowel pin holes, 
it is common praetioe to plud the holes with asbestos, 
of the wkb or granulated form, to prevent injury to the 
serew thtUads or enlirgement of the dowel hole^Lby soal- 
ing. When this ia done, trouble ia (rften experwnoed in 
oleaning out tbe holes, as the asbestos sometimes beoomes 
baked on. To avoid this, the asbestos should be mixed 
with graphite and oil, as holes plugged with this mixture 
oan be readily cleaned and will be found entirely free 
from seaie and the like. 


A Mmwter Aqnedawt.— Tbe aqueduet eonduoting the 
waters of the Owens River to Los Angeles is said to be 
the largest in tbe world. It is designed to deliver a mint- 
mum of 21Ki, 000,000 gallons of water daily into the San 
Fernando reservoir, 25 miles northwest of the dty. No 
pumping plant is required, as the souroe of supply is 
several hundred feet above the city. The water will 
furnish a great amount of power— 70,000 horse-power is 
anticipated — for electrio lightning and other purposes. 
The total cost of tbe waterworks will be 12,5,000.000, 
and the iustallation of the power plant wilt be approxi- 
mately $5,000,000 more. 

A Waterpreef Cement.— It is said tbit the United 
States army engineers have loitg used the following mix- 
ture for water-proofing oemeut: One part of oeroent, 
two parts of sand, three quarters of a pound of dry pow- 
dered rium to each oubie foot of sand. These are mixed 
and dried, and to them is added water in which has been 
dissolved three quarters of a pound of soap to each 
gallon. This, It is said, is ttearly as strong as <irdinary 
oement, and is quite impervious to water, aiul does not 
efBorssce. For a wash, a mi.xlure of one pound of lye 
and two pounds of slum in two galluna of water U often 
used. 


A Novel Car Ferry. — An ioe*brealdng train ferry-boat 
has recently been buOt in England tor transferring traitpi 
across tbti St. Lawrence River from Quebec to Levis. 
The tidal variation is 18 feet, and to provide for this the 
deek of tbe boat that earries the trains is arranged to be 
raised or lowered by a series of long screws distributed 
at intervals on either side, and all operated simultano- 
ottsly Iqr a speoial engine. This provides for reoeiving 
and tranrierring trains at fixed level terminals at either 
landing, tbs immediate oooneotion between tbe shore end 
and the boat track being by a short binged gangway 
attaehad to the boat deck. As the ferry is designed to 
operate throngfaout the winter a nickel steel sorew pro- 
peller k located at the bow to okar ice from the landing 
stage. When not in use thk propeller k permitted to 
run idly. * < 


At a Macrimi of the InCtltmiiM tf Mcshankal En- 
giacer*, gt Rsris, recently, the subject of looomotive cab 
signalB Wh dkeoBsed, nnd the opkiott was expressed that 
snrit sigaak should always be of rim audible kind, as 
Acss mmM not dktraot the attantloa of tbs ongiae man 
fMnn the road in front, and the Mghlar road signals. In 
supvort pt 0$ suggestion, the evideuee of an engine 
drivag at ha aeoideot inquiry was quoted as follows; 
‘‘thq mtkl iaaliae that vrihen you are nufaing along at 
fifi Of TSuMh an hour yoii ate sridom out ^ sight of 
sigaails, aad in the daytim there am always men about 
tbC Madi Attd but for tbo vigilalMc of driven 1 think a 
aumh^ W mao orould be tejuMd, sooh SW Uowmen and 
olbitA kik aim aiMotbed in riktr work, A touch on the 
wki% %||i 4 maMiiMes your anpteaah, and I do think 
can be dOKk 4a libefats the driver 
when 

'tkeiMvmriimad always 
to 
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StoeWicity 

Eleoirlc LoeamoUvos for MounUln Line — Tlie new 
electrio looomotives now in use on the Usui-Toge moun- 
tain railroad in Japan have two driving wIi««Ih and a 
|!dlat wheel. Inside the body of the loopmotivo are two 
rieotrio motors of 400 horse-power, one of wliieli serves 
to drive tbe adherence wheels by bar and crank, while 
the seoond motor U coupled to a pair of rack wheels for 
urn on the raaksand-pioion system. Adfaerenco and rack- 
rail are thus worked separately. C'ontact shoes work 
upon the under side of a third rail, and a trolley is also 
used in some places. Electric switching couplers for the 
motor contacts are opevated by magnets M by storage 
battery ourrent at 80 volts. 

Electric Floor Brush. — Au improved electric brush for 
polishing wood floors uses an eleetrio niotsir at the top 
and a large round flat brush underneath the motor. To 
keep tbe motor from turning shout along with the brush, 
there U used a steadying device in tbe shape of a pair of 
square-shaped flat brushes at the sidra of the central one. 
Each square brush is mounted on the end of a shaii 
projecting from the middle ciuiing and is geared up so 
that the shaft works in and out as a piung»*r, so as to 
produoo a to-and-fro movement of the side brushes. This 
steadies the whole set and at the samo time allows of 
moving tbe whole very readily over the floor by means 
of the long handle. 

New Diesel Metm for Dyaames. — Kumerous attempts 
have been made to bring out a small oil engine of the 
Diesel type for use with dynamos, using an engine with 
spontaneous ignition and oombustiou at constant jtres- 
■ure, but such an engine-dynamo group of oompact shaiie 
and tmall sixo has not as yet been produced in Europe 
hitherto. Hucoess now follows the designs of oue of the 
large oonstrqetion works, and the result is a Diesel engine 
group which ranges from 10 to 200 horse-jiower With 
the engine, which has 2 cylinders for the small sizes, is 
built an air compressor giving a pressure of (10 atmos- 
pheres for starting and for oil spray. On the engine is 
also an oil pump for oylinder supply. The dynamo is 
built alongside the engine on tbe same shaft. On the 
whole, the new Diesel groups will prove economical ns 
well at easi'y bandied. 

French Parliament Installations. — ^The great building 
that houses the branch of the French Pariiainent known 
as C'hambre des Deputes, at Paris, contains nunieroiis 
up-to-date electrical and mechanical apphanues The 
main semi-circular Parliament s«>HHion hall has no l(«ss 
than 002 seating places for the memliers of this Imly. 
The electric lighting system oonsisls of a ceiling of ground 
gkss, above which are dkposed aliout 8(X) incandeseeiit 
lamps in semi-circular rows, with reflectors on each lamp 
In tbe basement is a good-eised eleetric plant oontaimng 
eight dynamos operated by gas engines running u}Miti 
coal gas from the city mains Dynamos work upon a 
large storage battery on the premises, and the electru; 
plant has an output of no less than 2,.5(JO horse-jaiwer, 
this being needed for tbe main hall and numerous riHims 
or offices. In the basement is a large ehvtric fan which 
draws in air so as to send it into the main hall, and in 
winter thk air (laeses first through a sUmni radiator 
device to heat it up. At the top of the hail is a like motor 
fan for evacuating the air through th<* roof. Here is also 
mounted a large water tank containing 20,000 gallons, 
Uy which the hall can be flooded in case of tire Wo 
should also mention the numerous lelephone taNiths with 
which the building is provided. 

Eleetric Motors for Pumping Plants,— The use of elec- 
tric motors for operating pumping plants is on tlie in- 
ontase in Euro|)o. Such plants comprise city water works, 
sewage and drainage plants, and we may consider two 
general classes of pumps, namely piston and rotary 
pumps. We have nJroady referred to the use of piston 
pumps, and now wish to refer to electric drive for rotary 
pumps. Although the output of the rotary pump is 
much less than that of tbe piston pump, the output of 
the high-speed electric motor which is usually coupled 
dirixit on the rotary pump is grcat<‘r than lliat of slow- 
speod motors used with piston pumps However, even 
with belt drive on pkton pomps, the all-around yield is 
superior in this latter case. But the nitary pump lias 
several advantages which lead to it» use in a number of 
modem water pumping pknts Pump and foundations 
cost but little, and the plant, also, is of small size Up- 
keep k small, for the bearings are almost always self- 
olling. A recent oompact group has an electric motor 
and pump mounted on tbe same base, and such groups 
are most advantageous. Motors are from .10 to 100 
horse-power, and pumps oan handle 150 cubic feet of 
water per minute. A good example of the use of coinpsot 
rotary pump groups i* seen in (he large Bangkok water 
works wbioh now uses five seta of thk kind. An original 
plant k found at the Coetben water works where the 
soinoe of supply .is an underground well. Two electric 
pump sets an moiiiited direotly in the bottom of the well 
shaft and oan be pkdsd in thk narrow space without any 
trouble. Thaekstrie motors an built with special in- 
diriatinn in order to stand the dampness. 
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Science 

Explorations on (he Indo-Tibe(an Frontier, which bti- 
gan with the punitive expedilion against the Abors. 
following tbe murder of Mr Noel WiIIiuiiinou, have now 
been in progress for throe years, and have ,n lelded very 
extensive geographical and ethnographical results, A 
total area of about IKI.tkX) square miles of previouslj 
almost unknown country has been surveyed, extending 
along the entire frontier from Bhutan to Burma. 

Ernest Holvay a Hostage. — Ernest Bolvay, known 
the world over for his remarkable soda process, and 
one of the wealthiest industrialists of Kuropet, has bc^ii 
held by the (lermans os a hostage for the payment of 
the $40,(KX),(X)I) war levy imposed on Brussi'Is by the 
Oerniaiis Dr Solvny rM'eived from the (liirman Em- 
peror a ver> important d<s-oration and the Berlin 
Academy of Sciein-ch presented him with a gold medal. 
Besides he is u Nobel ]iri/.e winner 

The American Association for the Advancement of 
Science will hold n sumniei metmg next \'enr, viz., 
.August 2nd-7th, in San l•'ran(■l^f•o and ils Mcinitv The 
general sessions and general e\emng lis lures will tie in 

San Franciseo, wliile the seeliomil I lings will be hold 

chipflv at the UiiivePHily of ( 'iilil'ornm, lb rl.olov. with one 
day's sessiiin at Ldatid .Stanford l.'mver'.ity As the 
meeting is to be held m eonneetion with the Panama- 
Pacific Exposition, It IS planned to ha\e the seientific 
papers and addresses relatt’, so far as possiblo, to topics 
pertaining Ui the Pmufic area 

An Experiment in Osmosis. -The following is a very 
inUTcsting and mstnietive experiment that may lie per- 
formed by any one having a microseoix* o( low power 
and the two ehemicals, poUissium chnimate (KsOO,) 
and lianum nitraU- (Ba(NOj)jl First make a conotm- 
Irateci. solution of each of the ehemicals and let a few 
drops of the chromate solutum evaporate m a watxih 
gloss Next pour out a few drops of the hot barium 
nitrate soluliou onto an olijts'L slide With the imiiit 
of a moist iieedht pick up a rriiriiiti' crystal of the (ihromate 
Btim tbe watch glass and pla^ie it in the middle of the 
bismuth nitrate on the olijw'l slide. Now fiauis the 
micros(io|)e on the yellow chromate crystal and it will 
s(s>n liegm to grow and send out Ntreamers which will 
wind over the slide, curving around the crystals of bis- 
muth nitrate very much as a root eurves around a stone. 
If no mii'roseope is haiidv, “osmoiie plants” may be 
grown 111 a lost tube using these same chemicals. First 
fill the U^sl lube with a hot concentrated solution of the 
haniim nitrate then drop m a crystal ot the isiiassium 
chromate. The so-ealled “ plants" will grow with re- 
markable rapidity . 

The Kars Sea Route to Sibcrls,— Mention lias already 
Ihsui made m these eolumns of the exfieri mental journey 
from fcluropi' to the aretie coast of Siberia whicli was so 
Kue(s*shrully carried out last year by the SilsTian {'om- 
paiiy's sUsimer“(''oiTeel,” having on hoard the managing 
director of the eornpaiiy, Mr .loiias Lied, and the veteran 
urelie explorer, Dr Nansen It was also stat<*d tliof tlie 
Kiissian governtnent was doing its utmost to develop 
this new trade rmiUi, and hod estahlishHl wireless tele- 
graph stations at the entrances to the Kara H<>a for the 
purpose of kee|img mariners otivised of the loe conditions 
III that region This j'ear the enterprise has been taken 
up even mort* eiiergtiUoallv Mr Lied's oompany has 
desjiatc'iiod two cargo steamers, of 2, -MX) tons iwdi, from 
Tmmsd, Norway, for the Olii and the Yenesei, and thessi 
were' aceonit>aiiied by six vessels Isilonging to the govern- 
ment, VI/. , two lighters, and four river steamers destined 
for use on the Ycneisei The cargo steamers are isjuippod 
with wireless apparatus having a range of about .KK) miles, 
while Mr l^ied has taken with him a moving-piuture out.- 
Ilt, hydrographic apparatus, and other faeilities for sup- 
plementing the commercial side of the ex|Haiition with 
valuable scientific work It was hopwl to est.ablish wire- 
loss communication with some of the exploring expedi- 
tions now in the Arctic 

Dr. Albert Smith BIckmore, the first curator of the 
American Museum of Natural llistorv, m New York, 
and for many years of the de|Nirlmenl of public in- 
struelioii there, died at Nonquitt, Moss , on August l'2th, 
as a n>sult of an at, took of pneumonia, at the ago of 
seventy-five years Dr Biokmore was horn on March 
Isl, is;i<) at St. (leorge, Me . and gradiiapHl at Dart- 
mouth ('ollegu in 1800. For the next four years, he 
studied with Prof. Louis Agasiz in the Ijiwrence Seicn- 
tiflo SohiHil of Harvard University, and while there lie 
lieoaine an assistant in the museum and went to Beriinidn 
to oolleet for that institution During tlie t'lvil War, he 
served with the Massachusetts volunteers After the 
olose of the war. Dr Bickmore siient thns) years travcis- 
iug the Malay Archipelago, China, .Japan and .Sibenii 
as well as several European countries In IHtsS, he bc- 
eame Professor of Natural HisUiry in Madison, new Ck)l«>- 
gate University, and from 180!) to 1884 he was suixw- 
intendent of the Museum of Natural History When on 
a voyage to Europe with his father as a child he imbibed 
a fondness for travel, and during bis oonneotioii with tbe 
museum he visiterl many parts of the world at his own 
expense, coUeoUng materials for his public lectures. 




Combining the Phonograph and the 
Camera 

By Albert Marple 

O NK of the most Importiiiit of iwoiit inven- 
lloim U tlu> olts’trlculU <lrhen iiiipurulus 
wluMi-li.v uliMoluto Hjiicliroiilsiu is olifjiliiiHl be- 
twooii tilt* motion plcturp oamorii or iirojt'ctor mid 
till* |ilioiioKrii|ili Tor yetirH ItivoulorH Uavo boon 
irylni! to dovlsi* nomt* iupuiim whereby mollou ple- 
turt'N nmy In* mude to eorreaiMind uecurntely with 
the tiilktiiK nmcbtiie, thereby iirtHltielui; talklnt; 
movliKJ tiletiireH A number of intiohlneit hnve 
liei'ii prefteiitetl, but without exception there Iuih 
U' t'u Momethlne hickliiK In tbone Klthcr the tulk- 
liiK machine would i;et tiheud of the plcturea oi 
tin* projector would apeed up, lenvlng the reetird 
on the tulklnt; uppnratua fur behind The writer 
NHw II very umusluf; exhibition In liOa Anttelea, 
(’til„ some time uKo. Talklnt? motion pictures 
were the f<*iiture of the evonlntt, and they drew a 
large crowd The pictures aud the phonograph 
record atartisl off together and ovorythltig went 
well for a inlnute or so, when It could he noticed 
that the talking appuratus was galtilng on the 
projecting machluu. Boon the difference hetween 
the iimchlues liecume so great that it was Indeed 
nmnsliig The iihonograph w'ould repnsltice a 
dog's hark, and a short time later the picture of 
the nnlnial was thrown on the screen The two 
uiaclilnes faihal utterly to register. 

One of the latest talking picture luuclilnes Iti 
wJileh electricity Is broiighl lulo pftlj, Is the work 
of Mr. O, K Kellum of l.os Angeles The writer 
has seen the aiiiiaratus in otatrution and can 
triil.v say that the work done b.\ It la remarkable. 
Krom the time the inuchlnes wen* started until 
they were lliilshcd the synchronism was j>erfect 
When the idclnres opened the larfornier’s inouUl 
the phonograph made him sing or s|ienk A lilm 
five hundred or a thou- 
sand fis't In length was 
run, W'lth a corresiioiid- 
I iigl V I engt h ^ phoi logrii) ih 
n*coid hiivlng ii single 
word or sentence In the 
middle iind the words 
and I lie plot in cs corre- 

Any phoiiogiii|ih and 


appi 


III! this 
c being, 


tloil lo be done lo the 
machines The pboiio 
graph ina.i he run by 
either electricity or 
other motive p o w e r . 
electrical energy licing 
much preferable to any 
other. The pill which 
runs upward lliroiigli 
the center of the round 
tHak la made eNiKa'lullv 
utrong, and has at Its 
apex a bevel gear. A 
e o r r e s ponding bevel 
gear coimecta this to a 
horizontal rotating rod. 
the o p j) o H 1 1 e end of 
w'hlely conatitutes the 
((tentlifited os poffe tif ) 
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Fig. 2. — Sections from a panoramic film. 



Interior of the experimental apparatua, 
ahowing the meehanlam. 


Tha mtparimentai lUMiMwmk mairtiig pktnra 


Moving Picture PanonuuM 

By Dr. Alfred Gradonwltz 

t)W Interesting It would he to oombine tha 
iwnorama's Illusion In space with the muvliig 
picture's lllnslon in time I Why not have “ant* 
mated panoramas"? 

As far back as tlfieen years ago, a fi'ranch 
inventor d«slgiu*d a “kinetorama,’’ destiued ' Pi 
project such pHiiorainus on the walls of a t^ironlar 
tmll, but the method us(>d, a battery of ordinary 
kiuematographs, each covering a given portion of 
the drcumfereiice, was too complicated to be 
adopted In actual practice. 

A Bavarian cngiiiw'r, Dr. Hans Ooetx of 
Munich, has slmpllfled the problem by using the 
ordinary moving picture camera suitably modified. 

Ordinary imnorama cameras are known to be 
bused on the rotation of an objective round a ver- 
tical axis, this objective recording on a semi- 
circular film a panorama (mverlng an angle of 
140 degrees as a maximum. Another type of 
punorstnu camera is arranged to rotate round Us 
stand, while a film In Us Interior tmeses in front 
of the slot. 

The accomi>nnylng diagram Is a toil plan view 
of such an apparatus; a Is the vertical axis 
tround which the cnniern b rotates. The objec- 
tive 0 comprises an adjustable slot d, lielow which 
a film c Is arranged lo pass under the action of a 
gearing controlleil by the axis, while uiiw-lndlng 
from drum / on drum g. 

When this apiiarutus Is made to rotate once 
round Its \erttcnl nvls. the whole panorama Is 
reprialnced photugriiiihlcully, or, as It were, un- 
wound, on the film However, It suffices to pro- 
vide for a eontlniious rotation ai a s(HM»d corre- 
spondlug with the normal rate of moving picture 
projection (that Is, about fifteen revuintloiis per 
second), In order to produce a most unexpected 
euiiverslou, iiml to trans- 
form the cauiem Into an 
Ideal iMiiorama klnema- 
tograph. The pictures 
thus obtalited, at first 
sight, do not seem to 
hnve anything in com- 
inon with moving-pic- 
ture films, an d are 
nothing hut a iMuorama 
c o n tinually unwound, 
comparable to a wall- 
paiier border (Fig. 2). 
However, on examlMug 
the panorama sore 
closely, the pictures are 
eeeu to differ from one 
another, any moving ob- 
jects occupying mure or 
less different poeUieua, 
as on the sections oit an 
ordinary kiiiematogniph 
film. In fact, tlio only 
distinctive feature of 
the panorama film is 
tha substitution of a 
sUigle, contlnutMla file- 
tun for an intemittant 
of fitm itao- 


This pictnnt Ufa to ha 
' pMjacted on the ntatto 
was ffAy, 
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Fighting the Fly in the Interest of Public Health 

The Story of & Successful Orusodc in Cleveland Against Flies 


A vftn« Utdluuteti th« 4irecU<»i of the 

x» ifitiltd tK* wore <^rtainly tluiu flieM tu a neishbor- 
hoetl the preaenco uf hidden hlth. Fllea were 

lUMMlwiy diab^ttted throughout Olevelgnd, and we 
rightfhiljr httvlbuted It to the dUferenoe in the amount 
at that was allowed to gather tn different parts 
of the <#y. We bad, howerer, little first hand knowl- 
edge of the sanitary condition of any neighborhood, 
and we determined in the early eprlng of J9111 to hnd 
tlw soorcen of flies in the city. 

For atk weeks we investigated neighborhoods in dlf- 
ferebt aectlons of the dty, making a house to house 
ainvam and learning of conditions which were of tn- 
sStlmabie value to us later. In the disposal of garbage 
ad grades of civilisation prevailed among householderM, 
which was not always bounded by geographical lines; 
roughly speaking, Cleveland is divided Into two distinct 
classes, those who place their garbage in some kind of 
a receptacle and those who do not. The receptacles 
used vary from a galvanised can covere<l tightly and 
placed ill the rear of the lot, to the enn without top or 
bottom, the tmproviacd soap liox. |>euch haaket and 
paper sack, which allow the garbage to become scat- 
tered alKHit the yard, emitting offensive odors which 
are most attractive to flies. 


By Jean Dawson. Ph.D, 

Those wlio do not use a receptacle feed tlu* Karliagi' 
to their chlckena, or toss it from a convenient d.Kir 
or window and allow tt to ferment and (le<-a.v in the 
yard, Collectora have strict orders not to take aiij gm - 
hage that is not In aome kind of a receptacle, or that 
Is mixed with rubbish. The writer has seen tcll-tule 
Iiaths of greasy flitb running down the side of u house 
from the window to the ground, showing where the 
Inmates have thrown the boustdiidd waste -from tahle- 
Hcrapa to the feathera and entrails of chickens. 

Do flies breed in garbage? Truly, n veritable para- 
dise for fly feeding and breeding! Fortunately the 
millions of eggs and larvic found In exisMcd garbage 
are killed at the garbage rendering tdant la-fore the; 
can develop Into flies. It Is only lit outlying itlHlrb'tM 
where collections ere Infrequent ainl where It Is allowed 
to He main the ground for more than a wivk that flies 
successfully breed In the garbage of tMevelanil. 

While only about five per cent of the flies of the city 
bri*ed successfully lu garbage, it is clear that an educa- 
tional campaign is necessary to bring about a more 
suiiltary detMwltion of tbe waste of our kitchens, the 
odors of which bring fllea about htanes and stores In 
large numtiers, wherever garbage is exp<ised. Now, for- 
meiitliig tirganlc w'aste is the only fwsi uisni which the 


larva* or young t>f a fly can litc. bem-e ii 

that a mother fly And such dCbrls or '•he fails to pci- 
IX'tuate her kind. With the cIlsiHisnl of the sewage and 
the eolleetloii of the gurliagc, Ihe city of (tleveUual has 
gniiliiull} iiarrowe<] down the huasling grounds of the 
house-fly until It has hut one left. i. e . the uiaaure from 
stahh's It Wits iihoul the horse stables (about ri.tllHI 
ill nuiulHT) that fulU IK) |s>r eeiil of the flU>s of the eltv 
were hrecdlng, and tl was (o the removal of the dChrls 
from these stahles at least onee a ww*k that our 
attention was dln*<ted 

About the time sidiooi closed the a\(|'roiifiallon com 
inllli'e of the elt.v eoiiuell ga\e thi' ejimpalgn a great 
im|)etus by phieliig the sum of $jlN)n at our disposal 
The money, whii h was to he drawn h\ us through the 
street cleiiiilng departim'id enabled ns to do s\stemutie 
itiH|MH'tlon, whhh otherwise would liaie hei n iiiipos- 
slhle 

Normal and College Girls Become Inspectors. 

Kortuiiately the help problem did iiol eiitei to com- 
lillcate matters A lasly of young women trained In 
pnietical hkilogj. in college and Normal SehiHtl. rallied 
to our otlll, and kihui thirty eiilhuslastle inspeetors left 
the office of Hie aiitl-fly eanipalgii head<|iiin fi'rs ilaily 
at A M., reluihlug with I licit rei»oft.s at 1 I’. M. 




Tweatystwo atable shacks where horses are kept 
under most unsanitary conditions. 




jptf traps placed on the «l Umi pofieh 
of the old ^MWket. 


1% traps on vacant 
market stalla. 


Garbage and rubbish allowed to collect and 
decay in buck yards. 


FIGHTING FLIES IN CLEVELAND 
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Their work Heemed to meet a much felt need in the 
< lt>. Hooii n deluge of coniplaiiitN and calln for help 
to rectify unaaiiltary conditions bcejioke the Interest 
the people felt and plunged the workers In the uutl-fly 
campaign Into a whirl of activity that did not abate 
throughout the Hummer. 

Much of the HUccesH of the campulgn Ih due to the in- 
defatigable work, <‘ourugc, and pluck illsplaywl by these 
young women. I’eaclw-rH to be, they dlstrlbutwl much 
biological knowledge while on their trips: In return 
they gained ininb llrst-band Information of the city 
and conditions of the homes, which will he of In- 
e.stlmahle \alue to them In their future work of In- 
structing the .\oiing In the wajs of hettei living. 

About the middle of .Tid.v we made a thorough eali- 
\as of the cllt About thirty girls working In lailrs 
trumped eight hours u day In the hot sun, often ^>Ot- 
s(,rc II nil weary, but with no thought of iibaudonlng the 
dtlliiiilt task Through their untiring efforts we oh- 
lalned a fairly coinpleU' reeord of the stahles on eaeh 
si reel, avenue, and alley In the city, with the nuiiilier 
ol horses In each, whether there was a Ikiv for the 
stable refuse, and most Important of all, how often 
the ho\ was ami hy whom. 

This Information was not always easy to ohfatn 
Ihirses w(>re soinetlmes kept in the must unusual |>laet>s; 
In the rear end of a store, in a shed huek of a house 

where the horse hud to go through the house Iti order 

to reuelt Its stall, and eyen In houses themselyes Stei>- 
plug to the door of a house In one of the most con- 
gested parts of the city one ilay, the writer saw a 

eouiile of horses in one end of the living room and al 

a table near b.y a woman washing her dishes. Nor was 
the Inaers-sslhleiiess of stuhlea the greatest dltUi'ulty — 
stable owners yvho could uot siajak Ktigllsb— those who 
were naturally stisplclous or reticent about giving out 
any information uixiu any subject, often taxed good 
iwiture to the uttennost, 

liiyestlgatluii showed that general negUs-t character- 
Iked the conditions of the stables throughout the city. 
North, east, south, and west, stable refuse yvas allowed 
to ui-eumulale, UKually In heaps upon the gr<mml yvlth- 
out even a board to keep It from hccoiuing scattered 
oyer the yards Nor was this comlltion found In the 
(KMU'er districts alone: stables back of Kuclld Ave- 
nue stores and those back of grya-ery and hardware 
shoiis In some of the most select residential sections 
of the city were not eleiined In yveeks and even months 

Usually the iiresenee of a H.y In a iielghhorhmKl indl- 
cutes that organic filth Is luit far away It was Inter- 
esting to see how skillful the girls became in locating a 
neglected stable by the presence of llios, sometimes 
when even |M*o|)le yvero not nwnro of tho presence fif 
a stable In llieir iielgliborhood 

Law Not Enforced. 

No smiiier bail yve dlscoyercd the unsauitary condi- 
tions of the stables than yye began a seareb for n>me- 
(Hal measures. An ordinance piismcmI yy-ars l>efore, but 
never enfon-cd, made It ninndatury iirsm tbe (lurt of 
a slable owner to provide a suitable Iwix, and to remove 
all stable refuse eyery sey(*iit}-two hours. 

To get the stablemen to iirovide boxes was compara- 
tively easy. During the summer hundreds of boxes were 
built folloyvlng our compluluts. The removal of the 
stable refuse, even once a week, hoyvever, was aii 
entirely different mutter and Involves work that Is 
.y(-t to be completed before we can reach our Ideal, 
“A nylosH City " 

Almost the first stable oyyiier asked to comply yylth 
the law brought out the reason yyliy the ordlnaliee had 
neyer been enforced. ‘'Yes, I’ll remove the manure from 
my stable box once a week and be glad to, If you will 
tell me where I can tnit it. I had a farmer who prom 
Ised to Iniul the manure from my sfatile, but he Is tts) 
busy to bother yyltb It in (be suminer " UneuTisciously, 
this man summed up tbe dllbeiiltles of the situation In 
n feyv words The city had provided no places for the 
(llsposiil of manure, and yve could say uothlng in niisyyer 
to Ibe iiiiin’s inipiity To be sure yve might baye Imsmi 
iinreiisoiiidile eiiongli to fell him to bitch up his horse 
once II yyeek and draw a mere wheelbarrow loud (the 
ar eumuliition fioin one lunse for n wt'ck) miles and 
miles to the city limits. If he did not cure to do 
this we might hiiye told him to pay the customary 
g.t a load t ) an expressman once a week to reinovo the 
manure. Olearly the law was unreusoimhlu. 

Not only dlil this stable oyvuer voice the dltlleultles 
In the yvay of remoylng the refuse from the city once 
a wwk. hut his oxia-ilmu'c l.yplfiisl that of nearly every 
small stable owner of t'ley eland. Uonsldering the 
time uiul exiielise ln\olyisl In r(>iuuylng nmnnre, the 
stable owners were gind to turn to the fanner for aid 
To be sure manure Is a valuuhle fertlllsier, and the 
farmer would colleel It some time, provhU'd of enurse 
there was a load and he could come for It when it 
suited bis own roiiveiileuec. From the health stand- 
point ttals haphasard collection of manure defeats Its 
own end, Flics pass through their life history every 


ten days durtof tbe Mpniaer, «Qd ttpe dl l|^ 

manure after tbe files have develomd naifii4to 
the man who looked tbe bam after bts bO^ %IM lleM 

One cannot blame the farmer for this neglwt fai tUli 
summer-time when bts ctepa oaU loudly for atfobtioa. 
Some prosperous farmers needed so much fmiUlaer 
that they employed men to collect tbe manure tbe year 
'round, even paying a nominal sum to the stable oum- 
ers for the privilege of collecting It this foot cxidalBs 
wby our records show that the mannre firan larger 
stables Is collected nearly every day. 

It was clear to us If tbe law was to be enforced It 
must first lie made reasonable by famishing plaoee 
where manure might be loaded ou cars and carried out 
of the city. Accordingly we wrote to the different 
railroad companies asking for the location of all jwa- 
sllile switch tracks where manure might be loaded. 




fo dmigly tba 
' ’ liffor 

ahd That liMM al«|*k nWlW 

oteaaed- up ifos strlkiagty <leB»w»d<ykW> .%v!Wi'iiiyit:' , 
magical dlsapiMmranoe of «le« foam the 

Tim work oar cleaning staWia di^ to tM mMuHt 4fis 
tokt Mimatos as the Ideal for kH pttrto 
aoeomlilUh whhdi is a work for fotove 

ProMcting the Central ^obd , 

It Is of small use to urge the ^hnlii«^ 
froo the retail stares If tbe food Is eontoiahMM lidjifP ' 
reaching them. For this reac^ pudi 
to keep files from tbe market and conuMim 
district /{ 


From the nuswers re<‘elved we chose seven stations, 
so situated that few men would have to haul their 
stalile refuse mote than a mile. We then divided the 
stuhh*s of the city Into seven Hats according to their 
pi'iixiuilty to one of these stations. 

Diapoaal of Suble Rafuae. 

No HiKMier a’us It known that we were coutemidat- 
liig shlpplug this fertiliser than a shower of orders 
for manure by tbe carload came from fanners from 
the surrounding country. 

We now had the shipping stattous and poaslble cus- 
tomers ; the romaluliig work to be done was to get the 
manure loaded Into the cars and shljtped out of the city 
liefore the files tsmhl develop. Had the city bad sufll- 
eleut money to toke up the collection of the stable refuse 
us a municipal activity, as It had taken the garbage, 
('levelaud would have attained to "fiylessuess’* with 
little or no further effort on the part of Its Inhabitants. 
This, however, was not to lie, for Cleveland has delits 
that forbid further uiiih-rtakliigs, at least for some 
years. Meanwhile without the liiiaiiclal aid of the 
elly, we must gel this refuse to the country and more- 
over It must lie tail on a paying tmsis. 

That there Is seleiax* In all trades we soon demon- 
strotisl. The stixHjt cleaning department gave us teams 
and men to work in several stations until we could «s- 
talillsb a private eolleetlou. These men were hired at 
1-1.80 a day and they eollected two and sometimes 
ihrta- small hsids, not aiiiouutlug to more tban two or 
thns* tons of maiinr*'. We were selling the fertilizer nt 


With the approach of warm wsafhar we •mfp ooil!; 
forted with the thought that at least we fi|hfltth|l ntit^ 
lutve to fight a cxiuntless uumher of poeeible «ifllqiieto| 
from toe 60,1)00 flies that bad met a timely death 4tnto|g 
the wlater campaign- We muld uot. however, oottfratlt 
late ourselves that we bad killed tbe last pair iff lUifk 
or that there was any lack of organic dfoi^ In whteb 
files might breed, in the dty. Not to be oanjtot Utywe’ 
IMired, we started the work of protecting toe efty'* 
snndy In toe markets and commlsSloa hoUMS befove 
the summer bad well begun. This la by no foeans ah 
easy task: first, because ttie odors of food ate attrac- 
tive to flies, and second, because the mal^teia and com- 
mission houses of Cleveland are sltuatod in toe oldest 
and most congested parts of tbe city. Tbe unfovorabla 
location of these buildings did not. however, dlseonr- 
age us. It was here that we determined to apply 
the acid test to our methods of fly extennlnatUm. In 
this section of tbe city, we put forth our supreme effort, 
and It was liere that we gained our best resnUa and 
worked out the plans for all future work In eliminat- 
ing flics from tho city. 

In this, the most (xMigested section of the dty. with 
Its varied business Interests, its crowds of humanity 
living 111 houses, the condition of which is alisorblng the 
attention of the city's experts, the files disappeared 
so completely at tho very height of the fly season (the 
last of August and September) that a broken melon 
might lie In tbe streets tor honrs and not have a fly 
apiiear to feed upon this most favored food. The on- 
screened windows and doors of the markets stood wide 


T.'t cents Tier ton frim on board, and, of course, losing 
liouvily on every carload. For that matter so were 
the iiicu who voliiut<>ered to (xillect with a view of tak- 
ing up the liusitKWH iiermnueutly. 

We K<siii leariusl tluit our failure was due mainly to 
the fact that we undertook to coUe<>t from all stahles. 
larg(> and small alike, once a week. A little figuring 
taught us that this could not lie done, at least not in 
the case of the suiall one and two-horse stables. Gov- 
ernment estimates show that the manure from a single 
horse stable amounts to between B and tt tons a year. 
Kstlniutlng tbe price of manure at even a dollar a ton 
fria* on Iswrd would make tbe manure produced In a 
stttlile for a week amount to between » and 10 cents. 
It was clear why we failed : tio one could collect from 
a onc-horse or even a two-horse stable every week for 
the price of the manure Itself. 

That the collection of manure could be made to pay 
was (leniunstrated by Mr. B., a man In tbe market 
region, who had been In the business of shipping fer- 
tilizer to farmers for several years. Mr. B. kept elglit 
and ten teams busy, and was prosfierous enough at 
least lo own his own switch-track In the very heart 
of the city. He bad been collecting from tbe larger 
stahles oiico or more a week and from the smaller 
stahles onc(' or twici* a year — whenever there was a 
l(wd. We also learned that Mr. B. paid his men by 
th<> ton and that each man brought In four and five 
large loads a day as against our two and three small 
ones, when we iiald by the day. 

As s«s>n as wc began to enforce the law, Mr. B. was 
told that he must (‘ollect at least once a week from alt 
stahle-nien with whom be had contracted, and then our 
insp(>ctors warned tbe smaller stable-men that once a 
week tbry must either pay some one for hauling toetr 
stable manure or else haul it to the car tbcnuelves. 

At first many of the stable-men did uot take oor, 
efforts seriously. We would warn men that they were 
violating the law, and a week later when we went bodl 
we would find that nothing bad been doue. This state 
(if affairs went ou until, growing desperate, ws gp- 
jiVHled to the city attorney for help. After due studjr 
of tbe sltnatluii, he told us that os citizens we had a 
right to complain of tbe violation of the law and ad- 
vlrnsl us to send our complaints to the poHce Court 
direct. 

When this fact became known, almost all the 
lifiquents were willing and anxious to comfdy With, tlta 
law. Ten carloads of manure instead of eight igare ! 
taken from the market district wseUy. Only a tfew 
neglected etable* remained, hut unfottmwtely wetd 


opeu, and so few flics made their appearance that were 
it not for the sultry beat, one might have imagined 
that it was early spring or winter. 

Tliese results crowned tlie efforts of weeks at the 
most tireless labor In the trs|ip1ng and poisoning of 
files and In the clearing away of the fly-breedtng places. 

The winter campaipi was barely over, bettm we 
began catching files on their way from their breeding 
grounds to tho markets. With the aid of tbe alderman 
of the ward, we found merchants and restaurant keep- 
ers who were willing to keep large traps baited in front 
of their places of business, provided we fumlabed the 
train). All summer long dozens of traps, baited with 
vinegar and sugar, beer and stale fruit took up flics 
from tbe neighborhood as a vacuum cleaner tato up 
dust These flies were prevented tram entering the 
markets or going back to the fermenting dfihrls to breed 
new generations. These traiw proved a benefit not only 
to tbe merchants who baited them, but to toe entire 
community as well. 

Imter, to demonstrate to the general public tbe eflt 
elency of trapping flies, we placed large traps befote 
tbe fire and police stations throughout toe dty. 

Up to tbe middle of July, we could count at no 
more than 10 to GO flies, In either of toe large markets ; 
later, however, they became more numerous, bieedioff 
in stable manure not over a stone's throw away. 

Theoretically, starting the day with a flyless market 
is easy; practically It is moot dlfflcnlt. Traps halted 
with an attractive halt or potaon set about In a dean, 
dry market resulted In a speedy etlmtnatkm of flies. 
Huccess depended upon tbe food In toe trap being much 
more attrnctljiy to the flies than that to wMcli it bad 
aceess on the outside, or upon the fly being hungry and 
thirsty and the trap eontalnlng the only avallaMa food. 

Op«i dally, the Sheriff Street market was kueoeMflil 
with the first of these methods. At all times tatfe 
traps, batted wltb beer and bread were kept tgHm a 
oeutral stand, and on Sunday, when no food was «t» 
pooed, plates of poison wera placed about the Uarlwt. 
The Central market had no room for trOpa 
pended tgion getting rid of lU«s on the days wltga Ibe 
market was not opett to the pabHc. The time for catito* 
tag flies iMdng iimitsd, it was noossssiy that «raqr 
merchant should leave his stall doon so that OO 'tlw 
oflMaaritst days the flies would bsoome huai^ gna tmsil 
into toe traps for food. Beiwta lay a ffaflmfltp. ' v ’ 

Metohonta hitherto hod ciedfigd thefo sta»s gt :l|i#f 
oon'venimMg. semettmes toe ddhHs of 
was not. ,oio»iied' away . hgtff 
uomi; 'Mid 'fo the nomutlmo 





-l«<t t)kk imat- 
oa ortir-rliM^ntiiir 


M n(i)tl!rad a daily 
r «mU w dia wtriM; tHNNwnt atamt 
^ 1^ «li* ^ <tf tlw inw^nil:*^ tHat waa 
viNniM|». Tb6 nHlIclnt BAdwarant a 
k wtrOMilng WM Aoiiie «M <lon« on ttmii. 
k v«oittttefa« and Uoid» «daa lent an 
> jto tbn ^ne. wbieb tbe mandianto w«ze 
k'kWMillBlItw White 

' ‘l t0d)r tbe place at old wooden onee that 
oore and fun^bed a favorite 
, tt of the iUee in tbe neighborhood. With the 

ehmp> ^ ^ aivearanoe at ihe market, there came 
«>uu>gee in the market>inen tbemaelvea. 
Da4 ^ and mnnann. abont ; women who interfered 
wU^ e^ neoide'B attatra were gradnally replaced by 
imdB and later by proffera of advice and plane 
fhr Mlto jhuther Improving tbe market 

Ptfbt agalnet the fly and the removal of the filth 
In wMe^ ft hreeda baa paeeed from a private to a 
mnsteipkl acttvlty. At a meeting of ttie mayor and hie 
eaAUwt la the early eprlng It wae decided that the 
work at eillmluattag fllee tram Cleveland waa of auch 
grave tfitportance that it ahonld be rightfully aeaumed 
by tW idty aa phrt of the work of the Dlriaion of 
Bealiu in the Xiqiartment of Welfare. 


WMkm OMmuniaiiion in War 

P BOM time to time In tbe past the queation hae been 
ralaed as to the efllciency of wlreleaa communication 
in time of war, and the poaatbllltlea of crippling the 
coounUttloatlODS of an enemy have been dtacumed, but 
BO tar In the conrae of the Buropean conflicf nottUng 
bearing on the aubject haa Iteen retxirted tliat hae added 
to onr general knowledge of the qucMtloiiH ltivulve<l. 
The tgtlulon that apparently baa prevailed wax that 
It would be perfectly pooMlble to euiu|tletel.v dlnrupt and 
auapend all wlreleaa c«inimunlcatlou by meatix of luter- 
ferenoe of very iwwerful waves of a dlfl’ereut length 
aent ont by an enemy, or “Jamming” aa It la termed ; 
but It Would appear from an article by Commander F. 
Q. Lorlug of the Boyal Navy In the A^aml Annual, 
that taotlca at this kind are by no mcaua aueceaaful. 
The anthor'a remarka on tbla aulijeot are aa follows; 

“luterferenoe caoaed by other atatlona, au<>h as Inter- 
national Interference of an enemy, la of far leas Im- 
liortanoe than la generally auppuacd. It la an extremely 
dUHcnlt thing to aerlously ‘Jam’ a wetl-urganlaed com- 
munication, and there are many ways, both tcchnleal 
and methodical, of defeating auch an Intention. 

“A good deal of mlaapprehenaion exlata In the mlnda 
of the pnbllc concerning tbla question of 'jamming.' 
It la to a large extent a question of degree, and In the 
preaent state of development of wlreleaa telegraiihy 
It la a far more important problem from a commercial 
point of view than from a atrateglcal. 

“The success of a commercial line of communication 
dapanda on the amount of traOlc that can be handI«Nl 
In a given time. Interference and atmoapherica may 
exist to auch an extent ttmt the service cannot bo car- 
ried on on a remunerative basis. From a strategical 
point of view tbe case Is different. It la desired to 
gat a oomparatlvely small number of mossagea tlirough 
to some distant point with abaolute (>ertalnty — mcNaagea 
which In most cases cannot be delivered by any other 
known means. It is the oiilnlun of the writer that, 
given good apparatus and a blghly-skllled personnel. 
It is absolutely Impossible for an enemy to prevent a 
wireless mesaage reaching Its destination. It Is not 
easy even to delay It for any considerable time. 


Inafifoetivanega of Intentional Interference. 

“As an Instance of the Ineffectiveness of Intentional 
Jamming, I find In a report of the wireless oommnnlca- 
tkma df tbe 190e Naval Maneuvers the following ioter- 
eatlnk Mfegnph : ‘No serious Interference was caused 
by infei^onal or uninteeitluul Jamming, though the 
enemy ngorted to tbla for forty hours without ceasing.' 
In ooaneetiOB wlt|k this questkm of the iMMdbtllty of 
effioc^ye jamming by an ^emy. It must not be over- 
lo^k^ hbat by attempting It tlw enemy Is certainly 
Ids own wlreliws comm u nic a t ion completely 
eillii'ed Ofltidh for the time bringi *kUe it is very doubt- 
Mt if m la seriously Inconvanteneldli tbCi communioa- 
tfeiie,^jhla more distant oiipanMit Severe atmospheric 


apd there kfe Uit<ioi>t>fe<lty iimes and places 
It Ifi abeelatriy bnposaible for an oiwrator to 
nsMsage for aevofel tranrii at a atrelKh. 
''Codo'VIdwaiBgi. 

involTed' tjifoiigh the Infoicep^ of a 
often 

OpoMtOra and full 
kfettWh kp '.fetiramely Im- 
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ask for tbe repetition of doubtful groups, and be baa 
no Intimate and dally familiarity with the methods of 
hts opponent to assist him In his task. And, after all, 
giving tbe enemy every advanUge, giving him a |)erfpct 
record of the signals, the key of the code lu his baud 
and equal facility of skill and language to translate It 
for use— a most improtiable combination, it must he ad- 
mitted— he has still failed to prevent the all-important 
Information reaching its deetination." 

Pfument of Patent Fees Abroad 

T HB transmission of money for the payment of pat- 
ent fees abroad is of much Interest to Inventors, and 
has had the attention of the Interior Department and 
the Department of State. As a result of correspondciK-e 
between these deimrimcnts, It Is nuderstood that the 
State Department has transmitted a note to each of th« 
countries with which communication is now more or 
less interrupted, setting forth that American cltlsams 
hove called the attention of this Qoveruiueiit to the 
necessity of making payment of taxes upon or to secure 
tlie filing or amendment of patent applications or of 
working patents within specified time In order to main- 
tain rights lu the various Bnropean countries and sug- 
gesting a reasonable extension of the time limits. 

The desired action has been anticipated lu some coun- 
tries, France, for Instance, haring Issued a decree sus- 
imndlng from and after August Ist, 1»14, the periods 
granted to hridera of oerttfleates of guaranty Issued on 
the occasion of expositions organised In France at the 
Instance of the administration or under Its patronage tu 
claim the protection of which their discoveries, designs, 
m«xlela, or trademarks are legally susc-eptlble ; also sns- 
iwiidlng the period during which a latrsou depositing a 
design or model Is entitled to require the maintenance 
of hla deposit either with publicity or in secret form : 
and suspending from and after August 1st, 11114, and 
until a date to tie fixed by a decree upon the cessation 
of hostilities the legal perltsls within which holders 
of laiteiits must imy ttie annual taxes uisiu their patents. 
The Busiamsloii Is applicable tti the jwyment required 
tu he made uiKui tbe filing of any ariplicatlon for 
n patent of Invention or certificate of addition and also 
suH|ieiids tbe period of working of a jiatwited Invention 
In France. The provbilons of tbe decree are not ap- 
plicable to imtents which prior to August Isl, 1914. had 
liectane forfeited. Periods fixetl by the (Jemmn patent 
otflee for actiotis on iwndlug applbutlons have also laa'ii 
extended. 

It Is also nuderstood that ^•ertaln extensions of time 
for the payment of imtent fees arc provided for by a 
dwree In Sweden and that <‘^•^t^^ln extensions are con- 
templated In Austria and Hungary. 

Motion Pictureg in Schoob 

A WRITER In School Science awl iiathemaHr» rc 
IKirts in detail the extensive and varied use now 
made of motion pictures in American schools. The 
following cases are Illustrative : At the SbetBcId Hclen- 
tltlc School (New Haven) au exhibition of "The Story 
of Pig Iron” was so snccessful that the autborltles are 
negotiating With other firms for pictures along scien- 
tific lines. The Kansas University ■Extension Depart- 
ment has a series of films teaching lessons in morals 
for the use of the Kansas public schools. Fitcbburg. 
Mass., also uses moving pictures for moral Instruction 
In schools. The school authorities at Parsons, Kansas, 
have a contract with the manager of a local theater 
to give special performances for schovd children two 
Friday afternoons a month, the films being selected by 
the superintendent The United states Military and 
Naval academies both use motion pictures. Domestic 
science Is taught with the aid of motion pictures at the 
University of Minnesota. Minneapolis and St Paul use 
motion pictures in the public schools to teach geog- 
raphy and history. 

Hm Cuirent Sapipleinent 

T he current ScmifTiBio Avsbican gvprixuKNT, No. 

2U19, contains an anttsually varied assortment of 
interesting, valuable, and timely articles. Lighthouses 
for the navigation of the air discusses a practical prob- 
lem of which little has been written, and gives a chart 
and list of the light stations that Germany has already 
established for the guidance of her alrshiiM In time of 
war. The article oa heredity la the first Instalment of 
the address of Prof, William Bateson liefore the Brit- 
ish Aseoclation for tbe Advanceineut of Bdence, which Is 
published in full, and Is a discussion of the principles 
at evolution and the secret of life that will be read with 
keen interest A sketrii of Prof. Bateson's history Is 
also gl'‘<^n. Nomerpus examples f»t results secured by 
the use of the liaw Ooolldge X-ray tube show tbe new 
prvwer that has been idaoed la tbe hands of scientists. 
A nsw way at sei^iit will interest every bnsluess man. 
Other artlfiM Mt) the manufacture of Ice ; navi- 
ggtlon wltbont logambmsi Uquld crystals and biology; 
ttud many other Valuable topl^ 
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[Tke editors arc aot rrnponiuhlr fur ntuIrmrntH madr 
in the correspondence column. Anonf/mous communi- 
cations canw>t he considered, hut th< names of cone- 
spondmts mill be withheld rrhen so desired.) 

Our War Number 

To tbe Kditor of the Soikntikic Amkhican 

A wsr number! As If It were really tbe (lr«l (line 
(lie Si'iKNTiKic Amriiu an fills hicludeil a war uumlier. 

When war was deolaretl about a month ago, I for 
one pulled out back numliors of the Scientific Ameki- 
CA.N and also looked up the war section of the reference 
hook, and found onl nioie about the ratings of the 
Is-lllgerenls and ihelr etpiipiuent than I have since 
found from diWiis nf peilodleals 
The SiiKN'iiiic \Mi'Un VN miisl have had (asido-lui- 
llon ahoiil the wai, foi 1 found iiUleleN about tin- imssi 
bllltles of a Kepis'lln nlliick on l.oinlon. tlie guns of the 
warships, the Kiel ('iiiial etc of onh a few months 
date hack Being issu'efnl, 1 hud ' skipped" most of 
these articles when llie.v eame out llisi, us ihe.v seemed 
to have little Interest then 

A peaee numlH>r ought to follow sooil 
Minneapolis. Minn Anommoch 

Technical Writings by Untechnicai Men. A 
Defense. 

To the Editor of the Scientific Amkkuan 

M.v atleullon was riHvntIv culled to n letter pub- 
lished in joiir esleemed inilillciition, eutllhsl "Twhnlenl 
Writings by rnleehnleiil Men,' signed li> Mr Charles 
l< lUudsfoos, secretarj -ireasnrei the Foundation Uom 
panj.'N’ew York In this letter Ml Itlndsfoos cans- 
tieall.v criticizes an article b) me, entitled ".Skv scruiuT," 
which apiHuired In tbe May issue of the Afliintit 
Monihlu, and protests that nny than teehiileal men 
should la* permitted to re<*ord Impressions inspired h.v 
great engineering accomplishments In any but tcchnleal 
words and jihrast-s 

,"<11011 literary erlllelsiu h.v unllterary men cannot be 
ignored, as Is m\ natural Incllimtion in this Instance 
The dlsciiHsloM Mr Itlndsfoos opens is a wide one 
SV’ete he and others of his mind to dictate, literary and 
arlistie endeiivors must p(>rlsh, unless writers and 
artists limit their efforts eiitirelv to the daisy of the 
field and the oidor of n womans ejes 
Thut I have fulled to lubel with exuet technical 
phraseology eerlalij materials timl eiileretl Into the con 
si ruction of tlie liiilldlng I Ignore as ("hlldlsh iju<>rnhms 
ness That I have s<*en eertuln things niul rrx'elved 
iinaglnuthe Impressions In the nmuzing coiistriiellon of 
this great building timt Mr Itlndsfoos cannot see nor 
feel is inijxirtant, for here Is defined the purpose of m.v 
Hi'tlcle, the purjioMe of an.v imrel.v descriptive writing 
or )>alntlng 

1 must beg to advlst' m.v erllle that my purisise was 
not to afford a technical description of the building of 
uii American skyscrupi'r from wlileb an.v one might con- 
struct u similar edifice, no more than wits it Mr 
I’ennell's imrpose In (he I'linama lltJiographa to offer 
working drawings for the digging of fiilnre canals Mr 
Itlndsfoos confuses llteinrv descriptions with technical 
siiecIHca lions; piiintings with blueprints Thut he pre- 
fers lu each case the latter Is natural; that he falls to 
see anything of value In oven the Intention of the f<ir 
mer, falls In fact, to se»' the former at all. is regret- 
table, but It Is not given lo all to sw clearly. 

Mr Whistler, an artist of ns-ogidzed repulalton. once 
luiinted a picture of Battersea Bridge At a certain 
famous trial during Mr Whistler’s lifetime this picture 
was produced ns evidence, and the ipiestion was 
asked by someone present, “Wlileli |iarl of the idefnre 
Is the bridge?" I am citing this rather extreme ease 
to prove lo Mr Ulmlsfoos Ihal, if he Intends a erilleal 
Journey through the Helds of ail and letters, he must 
lie prepBiTsl for more distniblng lines, colors, words, 
and phrases tlmn he has jet encountered 

Should Mr. itlndsfoos care to eontliine his llterarv 
criticisms further. 1 would suggest that his eondeinna 
tlou of a pcH>m eiitllletl "Uarncelsus,’' liv the late Hebert 
Browning, would lie of extreme Interest and niiglil lend 
still more dellnllely lo establish Mr Klndsfoos’s exact 
place In the fields of artistic and Illeiivrv ciilieism 
And may I add In closing Ihal, when next mv woiTlij 
critic deseendN Into that sw,h-I atmosphere of tils <‘als 
sons (which 1«‘ defends so v Igoronslj ), and ilesciMidliig 
catches one last gllni|ise of tlie sunshine touclilng the 
great walls of the elfv. and the wisps" (I will use Iho 
word) of steam blown back from stack and ebimne.v 
like soft Illumes bending before the morning lir<s*ze. let 
blm rememlier that life l.s not all drj dust of twhnl- 
callty, and that Imagination Is even soniellmeH respon- 
sible for the Imlldlng of those very fonndailoiis In 
which he so cUistdy dwells Joseph Uiisbanp. 

Wlnnctka, 111. 




Admiral 8ir David Beatty and the battle-cruiaer “Lion.” which gave the "coup de grace” to the Gorman cmiaen. 

First Naval Engagement of the War 

Five (iermaii Scouts and Destroyers Sunk at the Mouth of the Elbe 


T DA'I' wmm h tbrilllug 
naval tight which took 
place Aaguat 2Ntli hotwoen 
Heligoland and t'uxhaveii 
Heligoland la a alroiigh 
forllfled Island, off the 
mouth of the Elbe. It 
forma the base for the Her- 
man North Sea destroyer 
fleet. The iMland Is atrong- 
ly protect hI with the most 
iDodom coast defenses — 
heavy Inug-runge rifles, 
mortars, quick -flrers, mid 
mine flejds. Klmtlar de- 
fenses exist at Cuvhaven, 
and on the opitoslte shore 
of the Elbe 

It Is now well estab- 
IIhIkkI that n part of the 
Herman fleet 1ms fled for 
refuge In tlie broad estuary 
of the Elbe Ulvei. behind 
the guns of Its coast fortl- 
lleutlons Thes«‘ protected 
waters are prolmblj the 
rendezvous of those de- 
stroyer flotillas with which 
It has b«'n siiiiiiused that 
Herraany, In the event of 



war, would thnmteu the 
Coasts of England and 
moke sneeeaaful nlds 
agalnat any Brttlab fleet 
operating In the North Sea. 

Nailing any attack by 
Hennany, the Brltiab ad- 
miral decided to send In a 
force of deatroyem to draw 
the Qennan deatroyem and 
scout crulaera out Into 
deep water, and, to quote 
the olHelal report, "mgage 
them at leisure In the open 
aea.” The ruae waa auc- 
ceasful, and the daring 
daali Into the zone of fire 
of the coaat fortlfloatlons 
resulted In a aharp fight. 
In which three of the fast 
aooot crulaera of the Ger- 
man fleet and two deatroy- 
ers wore sent to the bottom 
with acme eight huadrad 
of their crewB, without the 
lorn of a Brltiab ahtp. 

The Biitlah mvi) eon- 
atrnctora are partloularly 
pleased with the fact that 
the light armored crotaer 
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' *ni« *Lsar«l>” VM at the Britlah destroyer* sent in under the fans of Heligoland to lure the Germana 
into the open. 
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as one of the brlghteot liutaiiceB of pluck and durlut; In 
the annale of naval warfare When the Germans had 
been drawn Into the open, the BrlllNli battle^Tulsers of 
the “Lion*’ type, fulUlllng their part of the proisrnmmc, 
swept down and sank tbrei> Genniiti orulsora and a 
couple of deatroyera with a feu well-pluc<'d bIioIh 
The Importance of thin hrllllaut Ittilo flKht Ih iioi to 
be meaHured In terms of the loss of men and nmterlal; 
ulthouRh the German tlw>t waa rechiewl to the extent of 
three of lt» crack ncout crulsorM and two destro.ters. Its 
chief slirnlllcauce lies In tlie showiiiK of the relathe 
maneuvering abllitleH, Hlrategy, and gun-tire of the luo 
tleeta 

Tills was the tlrst time that the hrand-new tjerninn 
Meet had a chance to show Its i|Ua1lties, at leiiM In ii 
m*ii tight Invobliig nnnihers, and It must Ik- confeMsed 
that the failure of four light crtilMeih of greater Hly,e to 
Mink the “AretliUHn' and dls|)OMe of the ch-Htro.ver llwt 
would -KH-m to Hiiggesl lhal German naval gunner,\ has 
r(K>m for lmt)r(i\emeijt 

It Ih about time foi the (ieniiiiii ua\\ to lie doing 
Momelblug The .imn haH umde good by violating the 


“AvsihlMtt’’ n asw 9i>-ku«it type, wbteh had been in 
cohuhlsidou only a few days, after an engagement of 
twenty'fhni mlnutee at 8,000 yards wtUi two Oermau 
cTUtaen, was able to drive them off. Later, she was at- 
taelMd by two ottier German cmisera, the “KOln*' and 
"UaUm,** of 4,800 tons, 27 knots speed, and contributed 
to the alnklng of the “Mains." The “Arethitsa," which 
dew the pennant of the commodore in command of the 
Flrat Fleet, carried 2^^ Incliea of side armor, and a batr 
tery of two 6>inob, f<mr 4-lnch guns, and four 21-lnch 
torpedo tubes, led Into action a destroyer flo^la com- 
posed of some of the latest British ships of that type. 
We Ulnatrate one of these, the “Laurel," bulk In 1913, 
900 tons, 80 knots speed. arro«l with three 4-Jncb gnna 
and four 21-lncb torpedo tubes. 

The otiject of the British movement Was to get the 
German (teet to do a little fighting. A mouth of the war 
has passed by ; and It cannot be said that the aettvitlea 
of tibeir Bblps have lieen of a character to shed any pe- 
culiar luster uiMui the naval forces of Germany. The 
principal achievements of the fleet have consisted, in 
spite of The Hagim CouventUm. In atretvlng some of the 
most fretineuted highways of peaceful commerce with 


Dite, 1»10 Tao*. 4.»00 Ssm4. •l~ kiioU Cium. tWi-Ivi- -lltKli 
The 27-knot scout cruiser "Maine" and sister ship "K»ln," sunk by British in the Heligoland light. 


Date. 1S11 Taaa. 000 Snaad. 02.0 knots C«aa. two 4-lDeii. T a t pada tefcaa. 0 
Two of this "V” class of German destroyers were sunk in the Heligoland ftght. 


iicutrallt) Ilf lli-lgluni lo which Mu- hdliur of the Gcr 
man imiton wan plwlgcd, uml ruMhlng uii army in over- 
whelming force (icroHH the uiifortlfleil froutlei of mirlh- 
em Franeo; htkI the world at large, and surely the 
German is-<ipU- IhemMelveM. are waiting for the great 
German dread nought fli-et to mIiow what It can do In a 
battleship engagement, when tin- talile-i are reversed 
and the advantage of nuniher-i is with their opiMinents. 

Asphalt Paper Pipes 

I N Austria pljs-M made from a miks-IiiI grade of Ger- 
man asphalt pu|K-i have just been IntriHluced with 
promise of great comuierelnl popiiliirltv They are light 
and slightly tlexlhle, with the great ndvunliige that 
there Is no eleelrolyslx from strav cnrrenlM and no rust- 
ing. The iMteiit tm-ners, the Anglo American Hank, 
Insist that this piping can repluie iiI|s-m of Iron, (sippcr, 
and cln.v for all purposes cx<-cp1 earr.vliig hot lliiulds, 
conoentrufed acid and iM-irok-iim prtKlnct.s 


floating Biines of a forbidden tyiw, indeed, the triumphs 
of the German navy, thus tar, have conslstetl mure than 
anything else lu the sending hi the bottom of merchant 
Milpe of all nations, steaming, peacefully, on 'the regular 
trade routes of the merchant service. 

The world has beard so much alwut the mirpaselng 
qualttles of the Gorman torpedo service, that we cannot 
Imt feel there must have been a growing wonderment in 
the British blockading fleet that the Germans should 
not have scorned to remain supine under the fortlflcs- 
ttons of Heligoland and Cuxtasven. but rather should 
have preferred A|» assist their bard-flghtlng army by 
ventudug forth In an effort to stop the tnyisportatlon 
of a British army to the Oonriiwnt 

Whatever the predlaposlng cause, we now know that 
the BdtUih determtima to "trail a red herring." If we 
nair be pardonedUthe use of a term*bo unnautlcal, across 
the front of the blockaded German fleet Hence, the 
daM of the “AtetUuaa’’ and "Feariess” with a fleet of 


The halt was too teinpttuk not to be swallowed, and 
sov^l Gerpiau cruisers with a flotilla of destroyers 
daid^ Mt to setae st) easy a prey. The British, spoil- 
h flflht, did net heeltate to give battle against 
Nliipt|tW tninihera, and for twenty-flve minutes the two 
deetrotreva gave battle, under odds as 
''it'^/’wnae atainst whlMi. ,a lew dhys before, the 
-the GerWlkae at hear 'tor four days and re- 
Mshhn Following 

.tlto'fiittftlilit dtow-away to the 

I M ol the ehdtar of the H«H«hMnd toruflea- 

; ' ^ tottt fpitowii 



Mm. thaw «.•*>- lewd. Si knots. Oom, wn 4 inou Tmp«I» tubM, 3. 

Oenaan erniser "Ariadne^” annk in the Heligoland light. 
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Aiitwwp «nd Its Defenses 


Kfjiwul I3tir^p«aa vj-atem of »'o«pul«M^ aSttU}* **»• fW* «***. 

rice. He *1*) foOfM hoMy for U» pMliemliiiSl DMl iWs^f « to Sdt JS •«« 
exteoHlon (tf tbe defeusee whteb he httd destsseS SSd Wdmtttos* 


hfeuseBUiiderthedlreftlonof Brialmoiit The old ram- exteoHlon (tf the defeusee which he had destSSdd Sl4. . ■' 

partH were removed aud the Alba citadel wa« raaed built for Antwerp at a time when it waa eoneldWed . 'Ihe ftwt that the app8«<^ W. fjiPfgfwMR 

In 1874. But in 1880 it wae found that the new enceinte advlaable to do away with the old defonaea and to maroly inteitolflea it« horrora'laada otta ^ 

and the chain of elaht forta Hurrouiidine it on the tranafer the new girdle of forta beyond the Rupel and tlo» of thla terrible war quaaUoii. XM itojrftfcMMRv; 

right flank of the Schelde (numbered I to VIII In die Netha Brialmont died on Jnly 21«t, 1008, in Bmaaato. Of arguiaent, 8««» that man , 

map) no Umger met the reijulremeuta of tbe day. On The foregoing facte are taken from the “Haodbooh toed to refrain from waging *■* 

the right bank Fort Merxem waa added on the north; fUr Heer und Flotte," a military cyclt^tedla which to eatt, ter Inatanoe, to irabstltUtihg'lW 

cm the left bank Forta (iniylceke and Kwyendrocht were being publtabed by Richard Bong A On; of Leipatg. for a phyalcal one; that he WHi |Wt jS ; 


ma|t) no Umger met the recjulremeuta of tbe day. On The foregoing facTte are taken from thi 
the right bank Fort Merxem waa added on the north; fUr Heer und Flotte,” a military cycles 
cm the left bank Forta Oniylceke and Zwyendrocht were being publtabed by Richard Bong A On. of 
built In 1877 work wna heegun on a new nnd advanced 

line of fortlflc-atloua (Forta Waelhem, tderre, Rupel- RSHOOIB KclMCtiOM 

uionde, SehcHiteii, OapiieUen und IiufTel), which were By Our Leaden Correapoadent 

intended to prcdcH-t the laiaattgea ucrotca the Rupel aud r|'ciiE coercive power which a alngle idea 
tlie Nethe. 1 1 h really rather remarkable- 1 happen 

After parliamentary dlaeiiaalcma which laated for yearn in England at preaent, for inatance, and I 


for a phyalcal one ; that he wlH sot “i 

cbeoa decide the laaue— then '<ll^ ; 

mitigate the horrora of war M •' 

ail nations agree that aeiepc^ ,■* 

this serTlc0, Then let the wAr 


coeivlve iiower which u Mingle Idea may adiulre this serrlce. Then let the war 

I la really rather remarkable- 1 happen to be living of men into th« Held aroed ' 

in England at present, for inatance, and I can think of ccalld fliflit to , their heart*' oOSto*^ 

nothing but the war. Not that my tboughta are con- and the other Ingenuitlea would StlB wag , 


on January 24th, Iftofl, to remove the nothing but the war. Not that my tboughta are con- and the other ingenuitlea would * uR y aj' Jgyjy 

imllt liy Hrlalmont, and to rely uftem tinually occupied directly with the war (although in But inatoad of demth and dtoaUeoHMitt 

of forta. Fort Vlll waa to be removed, the face of NiN>clal war edltiona published nearly every orphan*, we aUcnild have bloody ncMes and MS® * 

line of forta waa to bi‘ c-cmnectcHl with a hcjur that 1* almoat true), but they oeclllate about it a* A conacrli>t, who in private life ill a aedtortart; 


Merxem. and over the Rednute de Drdcren to the 
Schelde. The long northeaatern line will lie parallel ruudura reflection* will very possibly be lea* random utterably atiipid as it is at present; it* hovron WouM 

with the canal that la being built to atrnlghten out the than uaual. have vanished, and it would be nothing like «o ttodiyr. 

liver and with the harbor baalii to be constructed cm But thla unifleation of ideas may not be without some If aerlcms Injuries were still Infltetod, tbe Wkf 
? right hank The old fortlflcutbms, whic:h in ItkiO comicensating advantagea. It lights up in a portteularly csonld design Improved boxing gloves. They COUM kd ^ , 

waa decided to remove, comctltute the first engl- vivid manner certain Issucst which a Hcleutlflc man is the dreadnought ciass and have extra p addliig . Aflilpla 


I Ih* continued to Fort a center of attraction. It dominates my thought* and would probahlv find a European war a haaltWll^iAii# 


laodlflea the iuteltcctual habits of years: ( 


iuiigorating experience. IVar would, not ha qolta A 


eering district. wherc>as the i 


, coiuctltute the first engl- vivid manner certain issue* which a Hcleutlflc r 


northern jiart as far as Fort IV constitute the second, 
aud the aouthern portion the third. The new 
circle of forta will c-omplete those built since 
1870, and will lie conaideralily in advance of > 

these. To the north they will lie four kilo- 
meters, to the- east more than eight kilo- fx"! 

meters, and to the aouth more than twelve 
klloiuetura from the new raiuiiarta, alias* ^1*. 

they extend ao fur beyond the River Nethe v~s 

and Huiiel tliat they will not iiivvont of- j-r*- 

fenahe oiieratlonM. The northeastern aectbm 
extends from the lower HcheUle aa far hh the 
Turnhout Canal and embraces liealdc's forts 
Htabroeck, Ertbrand, Braaacliuet. und ScIukiI- 
eii, the tuterincsllate works of Suioutakker. ; ' - 
Oaiipelleu. and Ilnlas'k (fourth c'ltgiiiccrlng 
district I The Hflh c>ngliji>c>tliig dlatiict e.x- 
tc'nda aa fur as tbe great Neihe with the forts 
(Iravenwczel, Oelc*ghein, Rrocciien, Kesscl, w 

and tbe InlermeUlato works of Andaeii. 

Hchllde, and Massenhoven. Tbe sixth engl 

iieerliig dlatrlci c'xtenda to the* Dyb* with ' 

the forts Llerre, Konlnghoyck, Wavre, Ste 

Cuthorlnc. Waelhem, and the iiitcriucslliitc /(risssi 

works of Talluert, Boachlieck, Iiortitvcld, and 

imflel (railway redoutc). The sc\c*nth dls- ^ 

trlct extends to the upper Schelde and In- 

eludes forts Wlllebroeck, l.lexeic*, Itornlieiii. 

and the Interincdlatc works of I/cttcrhelde 

and Puers Six forts and live Intcrniccllate ^ 

fortlflcatlons were to lie c«rected on the* lc*ft 

bank of the Schelde, between Doel and .Steen- 

dorp ( Uupc*Imondc* until IlMIH), In order to 

cwmplete tbe ring : but for the time Imliig the* 

Belgians de(idc*cl to <*onteut tlmmscdves with "" 

the two fort* Nteeiidorii and Haeadonck, as ^ . 

well aa with the liiterniedlate works, Rail- 
wcrckshock and Lanclmolcii. This leaves ••'•'Z/ 
H wide gaii which liitcTfercs seriously with 
abaolutc protcs-tlon agalnat the boinliardiuent. — 

Those worka together with the more reur- 
wnrdly lying Cruybeke, Zwyiidrecht, and 
tbe dike comprise tbe defenses of the eighth dis- 
trict Tbe ninth district includes forts Ste. Marie, 
La Perle, St. Philiiua*, I)im*I, und Oiidendyk, aa well aa 
the old Kedoute de Oiileren nnd di* Bereiidre<*ht ; In 


f fortlflcatlona in the disposed to take for granted. It leads me to wonder scope would still exist for dlfferetMjes in military 't 


whether certain kinds of sclentlflc research ought not 



The fortlllcation* of Antwerp. 
proserllHsl. Take the ease of the scientific i 


V and iMwerful explosive I suppose to foster t 


lug. One nation would teach It* troup* to toad wWk tlm 
left and another would teach them to tokd 
~"~i with the right. 

This may sound farcical, but really, tofit 
war St the preaeiit day farclcalT A force to 
a kind of exaggerated comedy, but cahhot a 
tragtsi.v Iw exaggernfisl to a forelcai pOiiitT 
And war la an aiiachnmlirtn— a fre<ltunit «le- 
ineiit in fHn*ea. Tin* glorle* of war have (io- 
partwl. To fight bravely in pletnrraque paa- 
oply against ciiuully phduresipie Infidels in 
fur eastern aud romantic lands to rtMKne the 
^ tomb of the Christ la something at toast 

IKieth*. But for a modern educated man to 
be told that c<ertuln iteoide he greatly likes 
and ceaia‘<-t* are hla enemtea, and that he to 
to fight for some cause he does not uhder- 

. stand, but which he views with great soas- 

pl<don, and that his fighting will in all prob- 
ahlllty (*ouMist in walking over a piece of 
gnnmd which has been mined aud being tn- 
^ continently blown ni>— well, it doean't rouse 

r ' enthualnsm. Pwiple are so susidcions about 

wars nowadays. One wonders even if pa- 
trlotism Isn’t rather stupid. One ha* tbe 
tireltuilnary thrill ; there I* flag-wagging, the 
blast of a trmni)et the glorious tradlttons of 
the Fatherland, nnd then this vague but per- 
sistent vision of a fat. beady-eyed flnanoler 
r,^r«r lurking In tbe Imckgroimd. We have been 
sold so many times, one t^omes wary. 

'*** One has the feeling that to be an onthmt* 

** astlc fighter in a modern war one must Hot 

reason too closely. That is why some aclan- 
tifle men don’t st*em very patriotic. It to *0 
difficult to break life-long habit*, and the 
trick of clenr-headodncss, once acquired, is 
not easy to shake off. One could fight whole- 
heartedly In a war for the end of war, hut in 
no other sort of war Whatever. Whatever 
one’s iiatlonalUy. tlie country to fight for, if 
fight one must, hi the country whose future 
Inteutloiu are most pacific, which 1* preiwred to do most 


«nt be benefits bumaulty. Doubtless 
B of tbe exploulve conflrma or contra- 


rtN and the sciences, to develop n 


1) block diets certain tboorettcnl ixdntis and to tb*t extent « 


creasingly desirable social state, to preach and pxactloe 
i-harlty ami brotherly love, and to strive Slngle-haart- 
wily for universal iwacc. 


the Schcldc. The <'lrcunif<*rcii(>c of the entire ring of and particularly those gentlemen who Wve among teet- 

fortlflcatlons Is about 100 klluinctcrs (02 miles). tutte* and galvanometers, have our knowledge extended. PIftirt f I • ♦’ i in,» 

I( WHS with llu* utmost dlificuliy that late Gen. .Mho, I supiKise eugineers who want to remove an Incou- foUeClg OI ImmipffitlOll in Fniied 

Henri Alexis Briabtioiit of tin* lielgiiin army suci*eeded veiileut mountain or so in order to run a mllway for r^WINO to the low native birthrate in Ptanoe than 
in inilucliiK tiu* Belgian gou-rnmenf to carry out his an eiiterprislng group of benevolent flnaucters find the a continual Immigration of a tarf* nvi&lwv 

plans for the defense of Aiitw<*r]), und then only after stuff useful. But there is the other aspect of its appit- of foreigners. While some French people rctjotoe at 

the Russian gciu*ral, von Totlclteii had approved his cufUms. It makes war more horrible. this, others f^hr that It may be a ca*e of the grkd- 

plitns From the very first tin* defenses attracted the Now if war were mud* horrible to the extent of being ual loss to the French race of its distinctive cbawotur- 
attention of military men largely because Brialmoiit rendered impoBSlble, it would doubtleea be a deUlrabto istlcs. The number of foreigners resident in Pfol^. to 

had discarded the bastion svsiom prctalent In France cunsuminatlon. But it 1* not at all obrlou* that to about 1,2(X),000; some are morMy temporary .aojoURl- 

and Belgium, ami bad Hdojitcd the poljgonal system of leave war {loaeible audio intensify its horrors to a db- era, and of tbe others a certain number remaia 

the mtslern I’nissbuis. slrablo thing. It merely means that tbe death roll he- Although tbe data are not very onomrone, Dr. Lgll- 

In IHS;! Brialmont went to Roiiiaaiila In order to cqtu** greater. The foot is that In nuniklsd's present ibottier, in tlie (fairtte 4et Adpitette, pttbtlahea Ijite 

devise the present system of Ronuianbin defense. Aus- stage of partial ciVlUaation, certain hrauchea Of seleu- rasulta of hls researches on this subject; these rd^tg 

trla ohjecKsi to hls acilvltles, with tin* result that tlflc research arc proliably more flaiigsrou* than bene- being distinctly satisfactory. It appoan chat tliatfoB- 

hr* was retlrt'd In 18S4, bou«*M*r, he r(*-entert*d the flclnl. In oMeii limes it was thoni^t that dreadful dreu of tliese mixed marriage*, fo their foatUnill •bd 

Belgian servbs* ididci Ids dlr<>ctloiis and acrordlng to iwuultlos waited on men w'bo inquired tOo oorkiiw^ tbe term of their bodies, approach Otere to the 

bis idauH the <i<*fcnscs of Namur and Lltttlch were into some of tit* Mtorets of Nature ; aud Us long as the Frem^ type than any other Ih sixty eaito* pqf a 
built betw«*eu 1888 umM 81)2. in 1802 he left the army iKwsthlUty exlate that the fntite of ow tutolUgence may foutdteb fo tbe first genenttiop ; jn tbk aettood , 

and bemme a memlH*i of the Belgian Tarliametit. In be placed at the service of our primitive Mvaga In- tkm the hVeneh type to found fo 'aevbaty CMo^ fo ijllif * 

the Mime year be went to Constantinople in order to stlnoto, this dark menace wRl watt uppi| ^ huudrad and in the third geensitteft 'ni|lll|-'"'iii 

give an expert opinion on the fortifications of that advances. Bhotkeijjf’ love and atocthn|i ‘gppeafo, from this, therefow),, 

tf>wn. Hls suggestions wen* adopted, hut have not und the law rrf gHvltatirm, should be fought (WlteA^ to gr^fotlly Bbaorbeil. and ; 

Ihu* far been carried out Hrinimont ilevoted the ranoousiy. A trttlHed intelltgwoe tud for- r sic htn g “V ri, 

latter imrt^of hto life in urging Belgium to adoirt the sctoatillc UMWladW way^toave Ite poesesopr A tedfo-^ ~ '*) 
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Bominf over (he epeetliof (rmin. 


bnok and froht ahcht* or the eightlBK telescope to be 
uMed In ehoottog, ae the case may be. Tbe searchlight 
pr<)Ject« a bright cone of tight on the ground, up to a 
dlHtnnce of 70 meters, or 230 feet, and enables one to 
take Him at the game In safety, while It la blinded by 
the light. In fact, tt la well known that game struck 
by the dassllng glare of aearchllghts remains Immov- 
Hble, as iMralysed, for some time, which accouats fur 
the numbers of animals that are run over by rallwHy 
trains and motor cars. 

Ill using the new searchlight, as soon as the approach 
of the game Is heard or faintly seen, the rifle Is cau- 
tiously pointed In the proper direction and the search- 
light switched on Hboiild the game not tie (he one 
is'cled, the source of light Is Immediately switched out 
aguiii, lost other game lie frightened. In fact, the apim- 
ratuK will only prove fully useful In the hands of 
MkJlle<l HiKirtsmen; when used at raudom. It may even 
do more harm than good. In the case of tiests, such as 
rabbits. It nm.v, however, be switched In regularly every 
10 uitiiuU>H or so The apparatus will render esiwlally 
valmihle services in iiig game shooting, in the extreme 
daik of iropleal nighls, where tlie ilazKiliig efTccts are 


manipulations, and the weight of the outfit is so low as 
not to Inconveuience the shooter in any way Inasmuch 
as many sjmrtsmen have only week-ends at their dis- 
IKsml, the use of the searchlight rifle will allow every 



About to drop on the swaying car. 


hour of their leisure time to lx- utilized for their 


efgiT elikpter and throb in every line." provides an e\- 
apanarto for the feinematograph. Tlnfortunatelv 
tte flliB Iflaywrlght labors under u serious handicap 
“Could It really lie done?" is a unestlun tlnit nevei 
bottwra (he author or render of dime luivel literature. 
Tb^re am no bounds to his flights of Imagliintion 
The villain is escaping from the pursuing deiecthe, 
ou tioavd a fast express. How shall he lie HiJiireheuded*' 
Muipla enough. An aeroplane is faster iluiii n train. 
The dii»e novel writer would have a flying machine 
hatidyi The detective would Impi'css the 


especially striking, so that aim may be taken lii iwifect 
safety Again, the apparatus will prove most valuable 
in (‘onneclloti wltb game protection, jioachers struck by 
its light lieliig daxxted and made unable to defend 
themselves, wtiereas the ranger sheltered by the dark- 
ness of night, may tmndle hia rifle in safety. 

The main advantages of the apfiaratus may be 
siiuiintsl up as follows: The liattery and lump are com- 
bined with the optical system In the same steel tube: 
Hie light Is switched in readily without any special 


favorite past line 

Cloud Movement Apparatus 

A n efl'ecthe and simple appiiriitiis for obsening 
moiemmils <if clouds Is Mic In volition of a Frcneb 
meteorologist, M I. Itessnn The nephoscopic "(simb" 
has iiris’lsely the form of a magiiilied rake with the 
teeth pointing upviard Instead of at the side, tt being 
iiiinle np of u long pule I'urrylng a shorter cross yiole 
at the top. this latter ))Us-e liailng seven 


avIsttM' Into bis service, pursue the fleeing 
tmta, overhaul it, and drop from his fly 
log cur to the swuying naif of one of the 
railroad coaches. 

U Is easy enough to do this In print, 
uud served vvtth a good dressing of \Md 
adjectives. It can be turned Into a most 
exiting etilsode. Kut the film playwright 
cannot give bis ImaglnHtlon su(‘h rn>e rein, 
lUr bla play must lie actually tierformed 
before It is put on the flim The Idea of 
boarding a moving train from a flying 
macbluc, we should sujUHise nould be too 
perilous to be even trleil. Kut an enter- 
prislug flIm c<nniiany ftmnd a man who 



upright Iceth of aliout a fisit length. A 
]iole nwmblliig a telegraph |Hile serves to 
hold the device lu the all by means of two 
biackcts, so tbal (he devbe is liebi out a 
f(Mi( III two from the Iclcgrnph [lole and 
parallel to li, and piojecis Into the air 
somewhat iiboie It, the base being inouiit- 
Ml to rotiiti- on a l.rncket shelf at the 
lower end and u short distance from the 
ground. To make an obsenutlon, the cx- 
iwilmeiiter stands at a short distunee off, 
and after sighting (he middle point of 
the comb against the isiliit on the cloud 
whose moicment Is to be ohscrvwl, be 
pulls on a wrapiK'd cord so as to turn the 


was wilting to risk his mwk In tlie at- 
tempt The feat was tried and aecom- 


Rifle with oearchlight for night shooting. 


whole about and place the line of teeth iD 
the dlioetlon of the eloiid's motion, Ou 


pHobed. ns the two photographs at the lop 
of the i»ge attest. We an* Indebted to 
eikefeh for these two Illustrations 

Hair Ballfl in Cows’ Stomachs 

T HB arconitmuylng plmtograph shows 
a ball of hair obtained from tbe storo- 
acta of a cow. Knmliiants when licking 
tbumselvcs or their young swallow hairs 
which agglomerate into Iwlls In their 
atomach. lilreiitually they grow large 
enough to irritate the Htcmiaeh, setting np 
tjontractloiis of tbe latter and the esoiih- 
agtu which result In the eie<-lIon of the 
hair. Koiuetlmes the balls grow tmi largo 
to pass through the digestive tube, and 
cause the death of the beast. 

The oxterUir of tbe hall here lllustrut.' I 
is as hard ns wtssl. Tlie photogra|ih 
abowa it cut in two, t<i reveal tbe Interior, 
whlcfa la matted like felt. 



Hair ball from a cow'a atomach, sectioned to show the matted interior. 


tbe lower base is a card with the compass 
points so Its to note the angle and dlroc- 
lion, and Hie speed of cloud motion Is estl- 
matisl by taking the time iii-eded for the 
cloud to iiass from one tooth to another. 

A Parasol for the Horse 

T i) protect and comfort the faithful 
horsi' who works all day long under 
Hie broiling sun withoni a sign of eom- 
plaliit, a tent has now been devisisl whteh 
may Iw set np on tbe shafts of a wagon 
over the bisly tif the horse The ai'coni- 
rstnylng pliotogniiih sliows bow easily Hie 
dcvhs« eiin be made A light framework of 
s(«>el, elumiH-d to the shafts, holds the 
shelter in the right position, rigidly alsive 
the horse. The eoverlng over the .frame 
is nothing more than a heavy grade of 
ciinvus. When once this tent is adjusted 
It rispilres no further ntteriHmi even when 


A SflflKhlif ht for ^rtamen 

By Our Barlin Corraapondent 

E NDBAVORS have been made rciwat- 
edly, but hltlterto without any very 
oatUAtetory roaults, to design a oource of 
arttfleiai light, enabliug shooters to lii- 
dttlge In their atiort emt .hy night Trae- 
ttoaUy avery spoAbman has ou fats ehuot- 
lag gtotMfli” ^ vermin which 

he to uoahla to get held of Ity day, aa it 
to too aly leave tbe wooda ao lung aa 
than to aa^ danger of lt« botog aho(< At> 
tompta (ft provide a oearchlight arrnnga- 
meat tor bunting puriKsnw have, there- 
ttnv, bneu wgtehed by aportanien with an- 
UMiai totoreat. Apart (mm being eaoy to 
tomWe aito onto i« dtiomtion, mich nn 
outfit ormt he »t sufllclout lUmluouM tHteiiM> 
^ to toeure really kitortsmauttke ohoot- 
(M to allow tbe age and oex the 
ikito MWtalned lit advance, 

■ at Oetinan (!o««trtKito»r btoar 
~ onutoMimii^ and omtity expertoteiitH, 
'' 'wteiMtoi la 'M wtatty -coa> 

m '<ip Pm . Bto 

* .M , ' 



hltebliig the horse, for the latter simply 
walks under It and Is biickbsl fast In the 
usual niiiniier. Then Hie horse pr(Ks>e<lH 
with his work sheltered by the eijuivalent 

of II parasol 

Five Year Patent AppUcationa. — The 

order issued by the Commissioner of 
PaPints. seeking to close up applications 
for patent which havi' been pvmding for 
flvn years or longer, has Imen amended mi 
that it IS now ordered that after June 1st. 
IH14, the examiners will make special 
every app ioation which has been pending 
for five yiiars or longer, and cver.v applica- 
tion purporting to ho a division or a con- 
tinuation of an application which has Ihssi 
on file mon- than five years Also that after 
Novomher ;i0th, 1014, no ameiidmeiii or 
other pajHT preisinUsl by or on behalf of 
applicant in an.v such app'iealion slia'l lx- 
ontored without having Imen llist eiilled P> 
the atUinlion of the ('omitiissioner And 
that on Docemlw 1st. 1014. each Kxaminer 
shall report to the Coiumis.siooer the ap- 
plications falling under this order which 
arc pending in his division. 
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The Tnuisophone and the Teleecribe: Two New 
Inventions of Thomas A. Edison 

By Herb«rt T. W»d« 

T llK Mivliii; of loHf time inid IohI motion Ih hn eHcwii 
Uni In n tniHlorn IiuhIiiomh ottloe uh It trt In a mnchau- 
Icfll plant, uiiil innoli of the facllltj of pi'encnt-dny 
ctimuievwliil metlKxlN hi>H rmilted from viivlotih tnKen- 
toUH devleew iind methiKls developed to nave the time 
and effort of elerical employecB, and to add to their 
<'omfort mid convenience Baiaiclally la It 
IKWKihU' to M(icur«> InereBHed facllltj in the 
huudlliiK of the iieiTNsary coireHiiondencc 
of u lurae oltlce. in the iniiklui; of rccordc 
for the executive heada, and In the Rcueral 
admtnlMtruttuii of the hiiNlncMH In hand. 

For example, the Mupplanllns of 
"hlind” t.vitewrlter with Iti. hidden alnnd. 
reqntrluK the turnlinc laiek of the enrrlaae. 
hy the machine with vlulhle wrilint! 
trlhuted In no niiiiiII deare<* to the arajeil 
and neciiracj of the preparation of com- 
mercial correaiHindeiice mid iwords. while 
the uxe of the dlclatlntf nmchlne. wherehy 
the letlei'N me traiiwrltietl from u phono- 
araphie record without the aKency of « 
ateiiottra idler who hnn written them In 
ahortliHiid, has been another atep In ad 
vanw Uwentl.t, 

prti«resn, there liiia heeti iierfected hy 
Thumua A. ICdlaoii and Ida enainiH'ra mi 
liiKeulouM devlee, known hh the ••trmiHo- 
phone," which area fly incrcaaea not only 
the efliclencj of the dlctalliiK miiehlne, 
hut the comfort und convenience of the 
t,t plate who trmiocrllK' from the rwiirda. 

How the Transophone Works. 

Tlic dictating iiiiwhlne or hualneaH 
phonoitruiili Is u fmnllim piece of ofHee 

appuralua, eonsiatin).' of u on 

whose wax cylinders are recordtsl, at the 
convenience of the iisi>r, such correspond- 
ence and meniorandu or other material aa 
he desires later to he tniuscrlhed on the 
t.Vliea riter. These spoken records may be 
made at any time at the eonvenlenee of 
the iierson concernetl, to he collected and 
given to a typist, who places the cylindors In her dle- 
tating machine and adjusts the IlsfenliiK device, which 
haa rubber tuhi*s by which the sound Is conveyed to her 
ears, and then writes on the machine as she hears the 
spoken words reprodneed from the sound ho\ It Is of 
course possible lluil a typist may not catch the sound 
ntruratel.v. or may reiiuire a repetition of one or more 
sentences. This was an early defwl of the dictating 
machine, and was remedied In piiil hy providing a lever 



Ihi'liiaaA l-iliKoo 

Typist preaaing the transophone key, which causes 
the dictating machine to repeat a portion of its 
record. 

for the typist, which could he adjusted so tlial the re 
cording stylus could Ik- smit hack over a ceiiaiu iKirtlou 
of the record und a re|s-lltlsii made This, of ccairse, 
reiiulred the oi>erator to turn from her tjpewiller to 
operate the lever, causing u loss of time und a certain 
amount of distraction, as anyone who hud gheii any- 
thought to “motion study" readily might uppieilate In 
fact, an Inci’Mise In cfflcleiicy of from 1» ikt cent to -jr, 
l>er cent ts clnluietl for the operaioi to which most 


la* added the effect of the reduced strain in tran- 
scrlhiiig. 

Many oiierators at flrat wen* not particularly partial 
to the dictating machine at best, and It often required 
some iiersuaslon and training to enable the transcribing 
to bo done efBciently and effectlwly In an office. While 
the use of the dictating machine was a considerable 
advance over the use of note-book and shorthand iiotea, 
Mr Kdlson reallseil that the mechiiiilcal side of office 
writing still requlwl considerable Improvement, and 


accordingly, to ovoid the former hand reia^atlng of the 
dictating mnchlue. he has now provided the transo- 
phone In this a dictating uaichliie la coiitrolhsi elec- 
triciilly from the tyiiewrlter keyboard 
A aiX’Clal switch Is jirovlded, conveniently placed, and 
when the oiierator wishes a few words or a sentence 
reiienlwl, she inert*ly touches the button or key of the 
truusophone switch. Just us she would any key on her 
hiMird, for. In fact, It Is not unlike those corresiiondlnK 
to the various characters. Immediately the dictating 
machine outomaileally reiamts over the siaice for which 
it has lieeu set. giving ii convenient number of words, 
one or a doxeii or more This eun la> done as often us 
deslreil, simply by touching the key. which Is an elw 
trlcal button, using the same essential touch ns a tyta?- 
writer key. This eleelrlc button actuates u “ctulck 
make-and-breok" In a circuit with a magnet on the 
dk-tatlng maeliiiie, and when the latter is eiierglxe<l 
through the iwssttge of the etirrent. Us armature la at- 
trueted, and a com meclianlsm is opcraU*d, which lifts 
the traveling carriage from Its screw and thus "bock 
siaices” OP moves It laiek the requlreil distance on the 
feed screw, so that the reiielltlon Is effected as autit- 
matically us the u|ierattoii of the mechanism is 
noiseless. 

OifTiculties That Had to Be Overcome. 

This would seem a simple mechanical undertaking, 
hut Its development has been attended with many dUH- 
cutties To lieglii with, the electrical button or switch 
II self is not the simple natter one might Imagine would 
Im> secureil hy merely rvprudncliig the detail of the type- 
w liter key. It must operate on an ordinary 110-vott 
lighting circuit, but with an almost .Inflnltely small con- 
sumption of current costing at a liberal estimate not 
more than 10 cents a year, and must meet the demand 
of the Insuranee officials for a sure and sate acting 
make-and-brettk key. Then again, the mechanical opera- 
tion of the carriage of tlie dictating machine roust be 
absolutely sure, as the record groove engraved by the 
stylus Is almost microscopic, and the motion must he 
controlled wlthiu narrow limits 
However difficult this has lieeii. It has been success- 
fiill,\ accomplished, and one can aee Hie operator at her 
lyiiew liter using the dictating miicbliu! and keetilug her 


eyes on the page she is writing or cewovUig han^ii fSrpin 
the keyboard, without reaUsittg that very efttw iOw la 
having words repeated for her without the MigbtMt 
Inconvenience or undue loss of time or motlOQ, whila 
the foot pedal enables her to start and stop the repro- 
duction In the usual matmer at ounvbnleht pBrlada 
Then there la a detachable oonneetloii. 

The new invention unciuestlonably will act to iiiprease 
I he usefulness of the dictating maiffiliie, and at the 
same time commends itself to operators. U Is typiflal 
of a class of Inventions that may he re- 
corded from time to time, where efficiency 
Is gained by consulting the comfort of the 
individual emplo.vee, or In other words, 
bringing the mechanical side to bear upon 
the human element, to secure iuereaiwd 
output Furthermore, It Is Interesting to 
record that the trausopboue attachment 
may be added to any standard dictating 
machine by the simple process of replace- 
ment of a few parts that would interfere 
ill uo way with the essential construction 
aud oimratluu. In this way users of these 
machtues may uvult themselves of In- 
creased advantages st-cured by new Inven- 
tions and Improvcuieiits. 

Recording a Telephone Conversation. 

When Mr. TUomas A. Fallson Htst 
brought out the phonograph, which, it Is 
Interesting to recall, received Its gt'neral 
Introdncllon to the public through a de- 
scription hi the columns of the SoiBit- 
Tine Ameuican in JST7, there were n num- 
l>er of npplleutlons and uses that sug- 
gested themselves to the mind of the 
great Inventor. Many of these have heeu 
achieved from time to time us the dcvel* 
opment of the phonograph has progressed, 
but others have encountered various ob- 
stacles in the w’ay of their realisation. 
One of the suggested applications that only 
recently has been brought to a suckiessful 
outcome has l>ecn the use of the phono- 
graph In connection with the recording of a 
leleplione conversation This has Just lieeii 
accomplished hy the uew "telescribe’' which 
1ms been devised by Mr. Gdison and his 
engineers, aud Is shortly to be placed upon the market 
In a practical and commercial form. To connect the 
receiver of a telephone with a phonograph would seem 
a slmjile sort of an undeiiaklng, and theoretically pre- 
sents uo special difficulty, hut In reducing this idea to 
practice there have been many olistacles to overcome, 
und the problem has rec'elved much attention from Mr. 
kkllsoii and his assixiiates for a number of years. Much 
a machine to lie useful must bt< as sure, slmiile. and 



ii.Hr4|liikrTk«u.A.lUlw> 

Hw tranmpliene switch key, by pressiRg whiiA 
the phonograph may be caused to repost « 
portion of its record. 

practical as the ordinary telephone or typewriter apd 
no less efficleut It must be teveloped tar Iteyond the 
range of laboratory practice or mere demoustrattem 
and this baa been done In the telesorlbe, which a repre- 
sentative of the BoikMTirir AiixbioMr, by special tovl. 
tstlou, was recently permitted to see In operetiou at the 
Kdtson liaboratorles. < 

In one of liw executive offices of the Bdlsoh jUhoiNi- 
iOoHeiudfd ttU sept «M.» 


< utiollier exldenco of 
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MinM aOBM.— U T. nr»M. lim, Otato. 
TUt^ ‘ toMntfaMi iffovldea •> dteM form to l»« 
iD^.bUlwtb eorwt cov«rf, nMrta, and 
l«na«bta with a view to rectlCy d«ilclencle« 
to ^ botiy of tbe wearer, and arranswl to 
tbe turn to arcurataly draw up tbi* 
mAe* after mtalUair tbe sannenta witb a view 
to eoTrectly eurr the ruiBeo to fit the aarment. 

SdNOAOn COB8 ET. -PadU Kijuh, 8403 
Broadway, New York, N. T. The object here 
te to provide ao attachment which 1« applicable 
to eoneto of general cooit ruction and deelgned 
tot nee by women after opevatlone and for 
idatarnity ueea eo a« to aupport ' 
part of tbe abdomen and provide for tncreaned 
comfort by avoiding ail downward pteeaure 
and relieving and curing aymptoma di 
taxed and loeaclent abdauiaa] walla. 

Vartnlmlmi to AvtMlon> 

ABBOPLANE Fn8BLAOB.^A. J. A. Darau- 
uaaaiN, 19 Hoe dea Bntreprenenra, Parle, 
France. Tble invention retatea t» an aero- 
plane Ineelage conetUuted entirely by the Jux- 
tapoaltlon and cobeeion, at cmaeed diroctoma, 
of very thin slate uC email widths of wood, 
cardboard, paper nr the like. The fueclago 
obtained in tble way Is endowed wltb extraordi- 
nary rigidity and solidity. 

Kleetrleal ItoTleoa. 

TBl.,KPI10Nn.--L H BOYcx. Kockwell City, 
Iowa, and O. B. Bovca, Qlencoe, Minn. An 
object of this Improvement U to provide 
attachment by mesus at which a subscrllier on 
a party line can listen and not lie heard, but 
Wtalcb win permit the aulwcrllwr to talk and lie 
beard when a button Is pushed. 

BLBCTRIC Kt'BNACR. "N Tesinur, 0 
Itroad Htrcet Place, laindon, England, and T 
Hiiinv, Btatlou Hotel, Ounifrles, HAitland. 
This Invention relatN to Improvements In <■ 011 - 
ncctlon with smelting iiperations, and mure 
partlenlarly to such operations carried out 
an electric smelting furnace and using peat 

as fnvl The prwesses are especially appli- 

cable to the ameltlng of Iron. 

Of Interaol 10 Farmera. 

PEED n(lPPER.--H. B Mxika, 232 Madison 
Ave, Port Cheater, N Y This Invention r>> 
latce to the care of live stuck and has particu- 
lar reference to dwices shown and claimed 
la Lettem Patent of the V. S. for 
time contact switches, No 1,092,73(1, granted 
to Mr. MeJer The invention liai 
the form snd instruction of a feed container 

nr hopper with novel means for maintaining 

Its bottom in closed position until the pis 
termlned time fur the discharge of tbe food. 

LOAOBR— O. M WasuaNgas, care of Carl 
Brekke, Bay, N H In this case the Invention 
relatsa to londcrs and more particularly to 
devices Including means for gathering and con- 
reying bay and grain In the Held to a wagon, 
eart or vehicle In connection wltb which the 
loader is movod from place to place. 

OfUawaral Interasa. 

POHT ANCHOR —P. T. BsiLkt, Melville 
Rtatlon, Newport. K I This Invention relates 
to post anchors, end particularly 
proved anchor which may be readily clamped 
in position at any time, and at any deelred 
point along the post, whereby the iHMt may 
1)0 set any desired distant In tbe 

('liOTIlRH POrNnEH.~-^H Ij Abnissaa and 
J. HIUOW, 84 Monroe 8t., Rahway, N J. This 
Invention refers to Improvements In washing 
apparatus, and particularly to what Is known 
as a clothes pounder, and has for an object hi 
provide an Improvisl structure which will focen 
or propel water through tbe clothes hetiig 
washed. 

AN1MAI-. TRAP C M C. King, care of 
Leo M. Harris, Houth Port (ieorge, BrlUah Co- 
iumbla, Caaada. This trap has moeoa to sup- 
port a resilient clasp, and means whereby the 
clasp Will be automstleally released by the ani- 
mal, to grip tbe animal. In tbe preferred form 
of toe Invention a torlea of rcsIHeot elaeps are 
sUdahly auapeoded on a tod : a retainer holds 
toe clasps In the open ptwitlon, and a step- 
by-atep release means Is oontrotlsd by move- 
ments of a bait holder. 

PENCE WIRE SPLICINO.— I., N. Fvairraa, 
Kaoton, Ohio. This Invention provides a Joint 
for eoonectlttg the ends of the wires together 
and toe method of making tba joint, tbe ad- 
vantages being that a Joint can be easily and 
quickly made, and at 
great strengto and reaistlng power to 
tudlnai strains on the wire. 

CMKANtNO TUBtlLAB AND OTHER VER- 
SBi; 4 .-iT. Riaay, Htatlon Hotel, Dumfrios, 
Reottoad, end N. TBScanr, e Brand Street 
Ptane, UniXoo, Huglnad. This laventioa per-; 
.tatea to toe removal of deponlted matter from! 
M tbft iHsnwitioa of d^jMtt in vassela «m- 
Rtdped' to toe treatment or baadUng of matosts 

, ..... . > of such 

„ — s if tbe 

VlPtfC^tsT’^B. RgKhdh. Bog TBS, New York,] 
f|,; T/ ItU lavehttoa tofeni to etrttto Im*! 


prOvemeals in peocila, and more ibtotlentarly 
to that type of pencil In which the marking 
material la contained within an innar chamber 
or compartment and fed therefrom os reanired 
for nae. 

FIRE BXTIN01JI8HBH.— T. AaaaoM, care 
of Tbomaa W. Mi Knlght, Room SOS-IMM*, No. 
147 B. 12Btli HI.. New York, N. Y. This In- 
ventor provides a gas tube having a terminal 
extending into a mouth of a gas reservoir which 
Is suspended within a casing by springs, the 
terminal of the gas tulie being spaced from the 
sides of the mouth of the reservoir to permit 
communication between the reservoir and the 
interior of the i.ftsldg The caalng Is filled and 
H gas Is then compressed In the reservoir 
through the gas tul)c for forcing toe Hold from 
the casing when a valve at toe outlet to toe 
casing la oprnml, 

TILE NTHtrcTCRE.-.p Thomas. ,787 B 
180th Ht., New York, N Y This Improvement 
provides efficient, economical and simple means 
for retaining ceramic and other tile in aervico 
position ; avoids the use of cement or other 
plastic material , and forms a backing or n-gls- 
ter for tile of the character mentioned to per- 
mit the removal of the tile from the oervtce 
position 

Heatlna and Llghllwg. 

POLE LAT(^H ANI> CAVBL.— B. P. JorcH 
and W. II. Kain, Wheeling. West Va. Address 
W. 11, Ksin, Hupt. City Light Plant, same place. 
This device Is adaptwl to lie attached t< 
supporting pole of an electric light, for en 


from Which the two sets of type with wbl 
these laacblnes are provide*], are supplied ; ai 
more particularly to the construction of c< 
tain features of the machine disclosed 
patent No. 784,878, formerly granted to t1 


DRILL ATTACHMENT— F. T. Cook, Miami, 
Okla. In this case the invention provides 
means for withdrawing a drill from a drill 
hob* In the event of Its heciimtng stuck there- 



NON 8KIDD1N0 Ari'ACHMENT FOR All 
’I'OMOBILB WHEELS - D J. PgNWO, 420 
Commercial Ht , Trinidad, Colo The object In 
view Is to provide a structure readily attached 
and removed, but when In place to positively 
prevent any appreciable skidding or side move 
mvnt of tbe wheel Another object la to pro- 
vide B device arranged In a plurality of ace 
tions and adapted to engage the earth as the 
wheel rotates, lint formed wKh means for 
yielding wbeu a bard subsfance In cugaged 
VEHICLE WHEEL OR RltNNEH -A It 
Mooag, Hox 004, Mount Vernon, Wash This 
Invention relates to vehicle, and more pertlc'u- 
larlv to elliptical wheels or niniierH In which 


longitudinal movement both In riewated and 
In lowered position, and wherein the arrange- 
ment Is such that the lamp will lie suppcirted 
In either position, and may lie easily lifted and 
held lifted, and without the isisslblUty of Imlng 
tampered with by nnnuthoriscKl persons. 

Household Utilities. 

ICE BOX -J W N Tbies. 039 W. 80th 
Ht . Now York, N Y This Invention tels 
to refrigerating ilevlevs, and purtlcularly 
what Is known as a cooler and work bench 
ccmiblued, and bug tor an object to provide a 
strncture which will maintain varions goods 



lOE BOX. 

cool condlllon, and at the same time pre- 
a surface- of crocked Ice for um,- at all 
tlmiHi Means provide for causing tlie cracked 
:o act ns a cooling modinni for articles 
arraiiKt‘<l adjacent llic^reto 

VACniM CLEANER -A It Maichhali,, 
American UHcUntnr Co. t(H W 42nd Kt , New 
York. N Y An ohjec-t hen- le to provide a 
with a plurality of uiM-nings which on- 
normallr-coveic'd by a valve but which may lie 
ipenml as desired l)> the ois-ratoi. to admit a 
supply of nif at the' rcni of the mouth of tbci 
thereby regnlatliig the flow of the olr 
Into the inoiitb of Hie had. and permitting the 
if the tool for a gre-nt vnrld.c cef purpose"*, 
wltbuut changing the am Hon at the- pump 
ICE HHAVEIt. C A Molts. Chi. kaaha. 
Hkla. The )>laclc> la-lng adjiisttsl properlv, the 
leceptacle ta movcsl over a bba-k of Ic-e wtth 11 
planing action, and tlic* slItc-rK oi shntlngH of 
Ice pass Into the receptacle When a aufliclei 
supplv Is c>o!lec’tc-c|, the cover la c-lctalecl. and 
contents are pushed ont at tbe front When 
cover le closest the- coll apriog la plaiaat 
r tiinslciii, thiiH acting normally to retain 
cover ois'ii, nnd the* plate In Us forward 
position After the hox is filled wito Ire 
shavings, merely hv relosslng one’s grasp uf 
the! bo* It Is niitomatlcally op*>ned by the 
spring. 

maeblaes and meehaalaal l>evleea. j 

HOAD MACHINE —M, M RtcKbca, Pain, 
il This mnchlnci coniblass the advantages 
a road grader and a scraper, and ran move 
0 material to side or center of a road nnd : 
also forward along the line of work making | 
fills, turnouts, snd removing unevenness In road 
surface The* change from one class of work | 
to the other, and the angle of the scraper 
blade to the line of work, can ha made by com- j 
blued action of draft and steering wheels, orj 
manually operated mechanism without 
stopping the stesm, or raising toe scraper 
kds. 

MACHINE FOR PRINTING CLOTHING 
TICKBTH.— AbOiBB Antoime and E. Aptoirb, 
care of tbe former, 183 Autumn Bt, Pasaale, 
N. S. The present Inventton niatot more par- 
tteularly to the eonstruatlon and arrangement 
of type-holders and Inking devicw therefor. 


In, and Irrespective of the length of the* clrlllc 
or toe depth of the hole, with very llltb- trot 
bio or waste of time 

nUAKlNG DEVICE FOR HHVEKHIBLE 
GEAR MECIIANIHM — F. 3 Robinnon. 44 W 
Tyler Ht., Hampton, Va An object here Is to 
Ide a braking mecbantsm for reversing 
gears In which a spring ring Is so dlsposc-d 
relation to a drum that the ring may be 
brought Into contaet with tbe drum at all 
points on Its periphery when actuated and 
when fros from the drnm it may spring en- 
tirely away from tbe drum 

PrIiMO Movern and 'Fltair Acoeoaorlea. 

CAHIHJBETER.— W. J. Umih. care of Ever 
Ready Boiler Beraper Co., Tbomaa. Okla The 
purpcaie hero is to provide a devlc*e adapted for 
use with Internal combustion euglDus of every 
ebarseter, wherein mechanism Is provided for 
thoroughly volatilising gasoline or other liquid 
fuel, and for mixing the volatilised , furl with 
sir to provide for imrfcct combuatton of the 
fuel. 

GRBAHR CUP— R M. Ml’flOKOVB and F It 
UoWAKP, 144 W First 8t , Houtli Halt Lake 
City. Ltah Thla Invention relates to grease 
cups having a apring-preaaod piston to fo 
the grease from the cup to the member to 
Inhrieated It Is applicable to the rotary parts 
of loeomotlvea. starionary and traction <>n 
glues, and other ninchlnery It resides In car 



the (read constats of an ciifll|,aa element which 
travels ]irouiitl the Inni-r friirni- ))r llxcd sfa-tion 
of the runner The invention improves the 

I oiiHiriii tlou of traction ilcvlcps of tin* char- 
acter rcfcrrHl to ho n« to Im, of ilnrahlc and siih 
stantlal ileslgn, capable of opi-ratliiK with a 
ininliiiuin of 'riitloii, and at the aanie llini- 
providing rcalllcni-y, so that en»v and aninoHi 
running 'if the vehicle Is Insiirt-d 

AI THMOIIILE HIGNAI, DEVICE Fathku 

II D’Avtonio. ini Thom|)aoM Ht , New York, 
N V An object here la (o provide a Htructnie 
tor ahlftlng a pliiralltv of signs, said stgus 
Is-lng arranged ellher In tbe front nr ri’Or of 
an antomohtle so ns to liiillcnte to an adjacent 
autmnohlle or vehicle tin* Inleiitlon of the 



c spring. 


lain features relating to the piston and piston 
rod, whereby to limit too forwar.l 
>f tin- piston under the netlon of 
>0 aa to limit the total fe*Hl of the piston to 
inv d<-slred extent, the adjusting means being 
-npahli- of Inddlng Hie piston In ri-tracteil post 
Ion against the movement of the spring, there- 
by editing ont tin* aiitomntle r<*e<1 featuri* 

HUHIlT-CIRCt’ITING AITACIIMENT FOR 
HAH ENGINE IHNITKRK— C M Wkkkb and 
J.v* Kso*«, Ilahvlon, N V This Inven- 
fera to means Lir grounding Igniters by 
of whieli the ehargi-K are exphsUsl In the 
I cvlliiders of mulll eylliider Internnl eomhilHtlon 
' engines, for the purima** of detenninlug whether 
or not any of the (.vlliidera are falling to work.j 
and wUbh partienlar ivUnder with the Igniter 
then-lii Is d<-f<-itl«e In operation 01 cutlrely 
ont of eoinmlsatoii, owing fo the fouling or j 
ahort-ctrculHiig of tin- apark-poliits Inalih* of] 
the combustion ebninlirr, or from any oilier i 


Hnllwayit nnd Tlioir AeeesoortM. 

PORTABLE DERAILING DEVICE —W P. 
NrwKiiiK, 8(8) HIxth Ht . IV.rtamoutb, Ohio, Thla 
devb'e la eHperlallv adapted for use In connec- 
tion with car liispcefors’ and n-palrers' blue 
flags, ta capable of taring euativ trniiapnrterl, 
adapted to be connected to a rail at any de- 
sired point, and has meana for cheeking nnd 
dernlltng a ear at any predetermined point tu 
protect ear repatra. Inspectors, or tra<'k ends, 
and has means for supporting a flag or other 
Blgnal. 

Fartalulng to Vahloloa. 

Firi'H WHEEL— K. S. HALt-, Rellfry, 
Mont. Mr Hall’s Invention provides a flfth 
wheel which will relieve the king bolt from 
undna strain, and which will give great sta 
hlllty and flrmnesa between the wagon parts, 
when a wagon with hla Improvement Is need] 
on unevoD roada, or when the load Is 
heavy. 


■bbi 

i 

■ 


H 


APTOMDIUl.r. HKlNAl bK.VII'K 

•I Another object Is to provide a plunil- 
if signs whhh mnv he arranged In the 
or front of an JiiiHanohlle, said signs 
: Bilnptcil to he o|>erntisl by a signal level, 
h lever iniiv l>e moved dllTi'rcnt dlatonens 
ulslng the rcsiss-Hve signs, sold lever be- 
ing nrraiigisl either In the form of n Inilid 
crated tiicitili<,| 01 a femt opcraleil member 

Deaijglia. 

DF.H1GN FOR A SNOW GUARD FOR 
HOOFS — A Das'Xkr Adilress Dmixer Metal 
Worka, West Is-*' St Hagerstown, Md In 
Ills oriiano-ntal fleslgii tor a snow guard for 
H)fB the form of the artlile Is oblong, the 
-iigth lH‘lug double the height Tbe ontllnes 




1 to 




shapcil 


— Copies of any of these patents will 
shed by the HcixvTivir Ambuican for 
;s eaih Please state thi- name of tbe 
>, title of ihc Inventton, and date of 


Our staff Is eoiiiimsed of niechanleal 
electrical and chemical exyaTts, fhoroughiv 
trained to prepare ami prosecute nil imteut 
applleatlons, IrresiM'ettve of the complex nstnr, 
of the subject matter Involved, or of Ihe apt* 
elaltxed, technical, or sclentilli knowledge rc 
qnlred therefor 

have associates throughout tin- 
world, who asaUt In the prosceutlon of patent 
and trade-mark applications filed In nil conn 
tries foreign to the United Ktstea 
Mun.n a Co . 

Patent SolicUort. 

301 Broadwnv. 

New York. N Y 

Branch Offlen: 

12.’! F Htreet. N W , 

Wsshlngton, D. C. 
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LEGAL NOTICES 

STENTS 

If jrou )uT( «D iiiv«ntioii which you wuh to 
H*«ut you MU writ* fully cnj frMly to Muna 
V Co. for wlviM in rafcnl to the hot way of 
chtuininf protection. Pltuc Mnd tkctciiM or t 
model of your inreation end t deecriptioo of 
the deriet, expUiniaf ite operation 
All eommuBicatione are etrietiy eoufideutial. 
Our raet practice, extendinp over a period of 
more than eisty yeare, enablee ut in many caeca 
to advice in repard to patentability without any 
expenae to the client. Our Hand Eiook on Patenta 
la aent free on requaat Thia explaina our 
methode. terma. etc , in regard to PATENTS. 
TRADE MARKS. FOREIGN PATENTS, etc 

All patenta aecured through ua are deacribed 
without coat to the patentee in the SCIENTIFIC 
AMERICAN 

MUNN y COMPANY 


Classified Advertisements 


AGENTS WANTED 

salesmen yOK HMALI. towns, whole tlmo, 
or atdn line Sprrial Milra plan allowliw n-turn of un- 
aolrt eiioOa uiaEni uulrk i-anv . ilully aaUn S.MMI rnin- 
mlaalon on uacb unlrr Siimr'bliiK now Write fur 
pnokrluutflt May Mfe <’o ai2 Sliinl St .Ohicaao 

■usiNes.s oproRruNiTiES 

HTAIIT an original lualluirclrr bualniwa Hnnrat. 
liHtpprndrnt Small f'aultal, Now Methuda Sole 
lllghta Hlg Monvy ft I'inmeul Moorr, UualneH 
Mpwlallat Now Egypt. N J 
on KM (CM. ANALYSIS amt duplication ofeom- 


INQUI^Y COLUMN 

HEAD THIS OOLTMN rAREFULLY You 
will And tnqiitrlna for certain claaaM of artlcln 
numbered In coneecotlvr order. If you ninnufac- 
ture thoer gouda write ua at oner and ac will aenil 


tnouiry No »S71 Information wanted wbero one 
could buy or hnvc made to order machine to be uaed 
for making aulid back bruabtn 

Tnquirv No. 9i7t Wanted the nanir and addrcaa 
of manuActiimni of a cullapalble Ikiz about 12 Inchei 
aquore It muet be atroiigly made to witbatand 


Inoutry Nu U,^7i Wanted the name and addrcaa 
of manuncluran of a powder panic which, when 
mUad with cold walor. will make a white paau> ault- 
abM for papering coetlngno more than '< ocota per 
pound In ton low 

/tigulry No. V37S Wnnted the name and addrme 
of tAe manufacturer of a ortwablc fantmer. invented 
mpacitily for ahuen and other urtlclea 

/nflutry JVo 1 IJ 79 Wanted the name and addrcaa 


If ainonth metal mirror ffainna. 


tnimirv No BS7V Wanted mntooritea -Informa- 
tion dmlrcd concerning availablu apn'Imeua 

Inoulru No Bmo Wanted the name and addrem 
of a inanuracturiT of buronra and haiidlui for gaa- 
bealed »ad Iron. 

^Inouir^ No IIJHI ^ Wantnrl Ihc^nainc and wldreoa 


fnoulrp No 9.1SS Wan 
gee or manubirturcra of a ri 
lutcly amootb on both nIiIi i 
and hw from any Imnrrfr 
omall irregiilarltliiH Hoar 
A ft. wM^y .1 ft lonk 
•n inch In thickneex. and 
iramlonl A board of hanl 


trnBWOrtption nnd anle of compreund ga 

«JO«'SSS 


ComUninf «1 m PbMMignipli •nS ^ 
Cuners 

(VonoluM from ftKH 

axis of the eoininiitator, which la dlvlftad 
Into six separate (larts, this betBK for the 
purpose of fonolDK a uiake-and-braak dr- 
cult. From the commutator the electrical 
current passes by cable, which may be of 
any desired lenifth, to the projeettn* ma- 
chine or camera. For illustration, wo will 
emplo} the projector. From this cable the 
current iiasaes to a solenoid motor, ctm- 
sistiiiK of six osdllatingt electromaEnets, 
each of which Is eiiutpped with on arma- 
ture or plunder. These masnets are cjiln- 
drlcnl 111 form and their liottoms are 
esiieciully wired. The upper ends of these 
pUiiiKers are connected to a faorlsontal 
crankshaft, which In turn la connected 
wltli a niechnnl.Min that turns the pro- 
jis'tdr by means of lievel geam. 

ICiicIi of the inuffneta of this motor Is 
coiiiiectwl to one of the sections of the 
coniniiitator. so that when a section of the 
coniiniitator is pressed upon hy the con- 
tiiet tii'ushes Its eorres|smdtiiK maRnot Is 
oouiiielled to do the work for which It Is 
liiteiiili-d. this belna to draw Its respec- 
tlv*> iiliinaer to the iKittum of the nmicnet. 

As the commutator Is turned around these 
mairnets are enortfixed one after another, 
tind In this manner they turn the crank- 
shaft, which is u six-throw affair. The 
fiLster the commutator revolves. tl»e faster 
Is tills solenoid motor compelled to work, 
the speed at which the proJectlnK machine 
runs helni; In strict accord. It will be 
seen that It 1» Imiiosslhle for these ma- 
ehtm*s to go at different speeds The s))eed 
(if the phonograph regnlatcN (he commu- 
tator, which in turn controls the electric 
motor which proiiels the projector. The 
oilers tlon is very simple when understood. 

The very same ofieratlon Is used when 
the pictures are Is-lng taken and the roc- - 
Old is lietiig made Tlio unexiiosed film Is 
Iiluced in the camera nnd the hlaiik riHHird 
Is put upon tile pitonograph. Before the 
inucliini-s are started tlie points of start- 
ing are marked so us to lie easily found 
when It Is desired to employ the reprisluc- 
liig process The iihonograpb is started, 
this proiw'llliiR the commutator, and this 
In like manner governing the sriecd of the! 
mol or or set of magnets by which the 
motion picture camera Is protielteiL The 
machines ma.t lie stopiied and starlisl at 
an.t (Kiiiit or tMiiiits. oiHTAtion to be re- 
sumed later hy simply starting the phono- 
graph, nnd this tvithoul the loss of syn- 
ch roiilsm. Tlie motor used to run the 
camera is not so large as the one by which 
the projector Is propelled In fact, the 
camera motor ts so sinnll that It may 
reiidllv be Carried from place to irtace In 
a liiind case. Eut li of Itn* projector mag- 
nets Is alsml four Inelies in diameter and 
leii inelies In length .\h it ts now |hihs1 - 
Ide to make iiliunogrnph records with the 
jKTfovmor stiindlng ut anj dlstamv \n» to 
tlilrty feet from the recorder, the comhln- 
lug of these two Instruments for the pro- 
ducttiai of all ordinary scenes or plays Is 
extremely practical. 

Morinff Picture Panorsnuui 


iraas of n large cln-ular hall, so ns to cover slmul- 
““i* taiieoiisly file whole of Its circumference 
* 111 an ordinary klnematograpb, films are, 

irew of course, iirojocted by an Intermittently 
" oiieratliig mechanism, each section being 
successively lllumlnaled, projected, and 
advanced In one sixteenth of a second, 
vent rpjjj. pr„je<.(ion gf niovlng-plcture ihino- 
Itom rama films is by no means more dltHcult, 
anil prodded the camera described be supple- 
iiientisl hy s(iin» lllumlnattiig means, 
i™- In order to facilitate the understanding 
ping of the uiiderlytug prlncliile, let the film tie 
r,.)ui Hupiiosed to lie lighted intensely by a lamp 
iirruiigtKl close behind it, above the axis of 
rolHiloii It, thus converting the camera 
Iglo a lantern projecting on the screen a 
alUg narrow rilcture, I4 accordance with the 
Wit widtii of the slot rf, 

SupiHise (he apiiaratus, installed in a 
Iif«^ circular ball with white walls, to be set 
rotating s’owly;' Narrow jdctarss, oorre- 
spondlng with each iwlnt of tlie orlglqgl 
sHccsssIvsly »t'«ie 

various jiarts of the oirctratofenoe, ' If * ’ 


some pafticuhtr Ho* urtlicb would j] i' 

EmciENCt «W, TO J10W3B . 

DO PRESENT CONDITIONS GIVE WO AN>. J !;.■ 

OPTORTUNITY TOTAKJItJPSOCtt SttlJiV) .. ,1- , 

//'SO rOV/r//J. he /NTERESTMD . 

Michigan Gdlege of 

Houghton, Michigan 

will during the comine year paypgrticular attention to men who attend to - 
take courses for such special purposes. ' 

Write to its president, telling him just what you would like to tidto W*' 

The College is located in the heart of the great copper mtlrind dlst^t of IfUm 
Superior, and the aurrounding mines, rodla, smelters, and other mdurtiw FpMS 
togethet with its methods of work give it iinusmil facilities for serving men fflw yoi^ 


SOENincAlSBUII 



WAR NUMBER 

SOENTTICAlffiRiaN 

SBPTEatBER nil Nualfent 
^SPACES - no U.WSTRATEDSS 

Folding War Map in Four Color* 


Only Autboricatlvs Ham 
All ArMclea Writtao by Expcrti 
SVPBm II,LVSTIiATtON.S 
OF AHMV. NAVY ANJ> . 


gibnok at Um War. 
s or NaiUwud »«vii«atlOB. 

sfflfmsfi!*** 


1200 Times 

Better at Vera Cruz than at Saidiago 

Thnt Is what SfflriODcy did (or tho gimners In the Navy. In UtP apantsh-Amertcan War, 
ow Bluv-lackoti fired one shot in five minutea. and hit one time In tturty. Today our SMU 
fire two Shota a mlonto. and. at lO.UdO yarda. hit tun bull's eye One time & three. 
they hiti the target rrrry tlnole tfrrte. iSnO per omt linprovemimt. says Kk-Secretary oflibe 
Navy Meyer, due to the fictmee of Bnclvncy. Three same prlnrlples Barrhiston Bmeveon 
haa at last put in sooh form that you. as an Individual, laui g»t mure out of yDuriielf--y(nir 
brain and your body — through the 

Emciraon Cmme in Personal Efflcimicy 


BfflrJsocy U ehauslog Uw Uvss Of thoumnds 


X "ttm 

■ A".t 3 !a!t a i te ru r g rvsraiigs.* i 
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^RK SHOPS 
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aiiX«r"^! 

tAvw low* bSdt on i«t» and five 
MMaMfilmthewoHi. Mnetuna 
JtMwimltfdMwwi. Cotafaf/me 
w, F. * m. FAMES CO. 


tm WM ntitndlUR (HI (m« sMd o( the tttuwncttoim, many of wliteh aw made 
aoenery, lo taWuR tbo kinMoatofniidi we* ov« tite tetetfluuio by word of mouth, and 
ord. and a bourn* on the other aWe, the may be aubject to lapaefi of inemurj 
tree will be iirojooted in twmaMm on <h»- and mlaconoeptiona or mlaunderotaiidingM. 
poHlte nlden of the hall. Owing, however, Furtbennow, the recording of aignlBcnut 
to the p**rHl«tenoe of vIhuhI Impremtoua, Information an In a lawHult. where an at- 
the human eye will perceive almultano- torney may bo Informed aa to what n wlt- 
oualy Rucceanlve parta of tho picture, pro- neea will teatlfy, and detdrea a more accn- 
flded the aptwratuM lie turned round at a raw record than could lie obtained from 
aufttolent attced. In fact, the narrow banda memorr, or, even If It were feaNlhle to 
compoalng the projection will melt Into a arrange for it, or from the record of a 
Mingle contlnuouH picture covering the atenograimor llHtenlng al a receiver on the 
whole circumference of the hall like a real name telephone circuit. Again, the trana- 
panorama. A almllar principle has been nilashai of late advertlalug copy by tele- 
embodied In the “photomma” designed by phVS^here the egact words muai be se- 
■the LumlAre Brothers, where rotating oh- cunjf lieyond quoatlon la another esample. 
JflCtlveH were arrHiig«>d to project a photo- In met. the iMMslbllltlea of the new Inatrii- 
graph wonud on a glnaa drum. meiit neemed almost endless, and Its per- 

lu actual practice. It la. of course, im- fei-tloii in commercial form seemed to 
Jiractlcable to arrange the lamp Imme- suggest Its availability for wide use. 
diately behind the dim. A powerful The telescrlbe, like many other Impor- 
searchlight Is therefore installed outside taut Inventions that have nsiuired years 
0 * the apparatus, the light of which Is f„r their development and iierfectlon, 
thrown by mirrors through the hollow when examined, seems of the simplest 
axis of rotation. chnractor. No chuuge is mode In the or- 

The astonishing result obtained by nr. dinnry teleiihoiie equipment, as there is no 
Ooeta’a apparatus may lie described as electrical or ineohuulcal connection to tho 
follows: The Lumiere “photorttma” al Hue. The iierwm at the telephone wishing 
each rotation projects an always Identical to record a conversation takes down the 
picture, the picture passing lM>fore the ns-eher as usual, and when he desires to 
slot of this apiwrattis is seen fo vary con- have a phonographic record made, he slm- 
tlnually, each turn bringing a new phnw* ply places It (the receiver), with the din- 
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' of the original motion Into view. In fact, | 
the projection tbns obtained Is a real « 
moving-picture iwnorama, iierformlng its i 


iragiii end downward, o 
shtoiied spring socket, 
iHPiMHl into a holder. 
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natural movements, where houses and At Ihe same time he picks up a watch- 
other Immovable objects, of course, re- receiver, forming a part of the 

main In posltlou, the same am on an ordl- teleMcrilie, or extra telephone circuit, 
nary klnematograph film. The apparatus, which he holds to his ear Plaeing the 
It is true, requires an Intense illuintim- onllnary receiver on the spring socket of 
tlon : since, however, the insertion of a the telescribe automat tea IJ.v switches that 
glass trough containing an acidulated 1 apparatus Into operation, and from the 
per cent solution of coiiper snlphlle ellml- dme that the central oiwrator Is called 
nates heat effects to DO |>er cent nearly, hikI the connection established a complete 
this does not entail any danger record of the conversation may be made. 

Moving-picture panoramas literally place including, of course, words sisiken Into 
the spectator In the midst of a given event (he transmitter as well as those heard 
or scenery. lie sees himself transferred at Ihe nsvlver. 

W the center of traffic In a cltj where ^ny sound resulting from the movement 
vehicles and Mestrhuis converge from all ,hp diaphragm of Hie main telephone 
sides, to aerislromes, where alrshl|>s and riss-lver Is oommunlcatHl to a siw.dall.x 
aeroplanes unceasingly perform their ,.K,„hi(ive tiiinsmltler. iduced In the metal 
maneuvers, to horse, bicycle, and uiitomo- i,„i,m«.s the essential features 

bUe races, football matches and other „f , 1 ,^ apparatus, Incliidliig a dry batter.v 
sporting events, processions, jiopular fea- the traimmlller and a special jnieu- 
tlvals, expositions, etc He Is afforded an switch for oiieratlng the dictating 

opportunity of watching from the "Ofll- ,„g<.hlne For It ma.i not lie necessary to 
cers’ Hill" the strategic oiwratloiis of re«-ord the entire con versa Hon, only Its 
armies, and from the conning tower of a ..Ksential iwrls, and the wax c.illmler Is 
battleship the maneuvers of o fleet, lie Parted and Htoi>ped at the control of the 
la able. In the movlng-iileture theater, to listener slmpl.\ li.v pressing two small but- 
fancy himself aboard a steamer or In an („,,„. The dietallng machine Is of the 
open carriage, traversing tho most fas- ,m„„i Edison tvix* with a few Imiiortant 
clnaUng scenery. nad siss-lnl ndjiincts, and It Is InteresHng 

Panorama Aims may as well lie cut Into obsenc here Hint In this, ns practlcnllv 
seettuus and projected intermittently on a |„ „)| the bliUsoii apparatus, Improvements 
plain screen, like ordinary klnematograph „nd extensions cun Is- made to the older 
pictures. . t.v|K-s of niqmratns liy simple adjustments 

or Hiilistlliitloiis and additions of new and 
TbcThUMW^OIieUldtlieTeleKTibe essential elements Her,.. In addition to 
(Coaolsded /nm w* f/a.) '»«• 

■torlea the writer woa received by a repre- re 

. „ , , . eelver of H|ss.lnl design, w'hose diaphragm 

«ntatlv. of TT „ ie ''•>™tes I, unison with the diaphragm of 

tam^lately proceed to can ^ j ho ,,«„,„l„or In the metal box 

telephone the engineer In charge of this telescribe 

‘".TT"'!, "a^rr >»«•■**««.'' bel«« tws telephone receiver, 
asked If he would is. able to make a dem- mechanical connecHon. Is the 

oimtmUon of the machine, explaining that „,„„rf.rec«rdlo,r dlanhragm with 
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oiwtntuon or ino macn .e ^ ^ «,„„d-rec«rdl«g diaphragm with 

a deacrlpUon of it would Interest the read- ^ p.lpphone re- 

ers of the SnicNTiric Amkoican Accord- operation the diaphragm of 

Ingly an Introduction of the author ^ 
made over the 

hi. geiwral wish “> f^J^ejww In Jrm 

in ..ration , ^ ^ve of varying depth upon the wax of 
the eximrlmental fe^ ‘»*e revolving cylinder. This siSHdal tele- 

acrll*. having In his «*« »»« <!«•* circuit from the telescribe tranamlt- 

wbat seeme, an ordinary with wires connecting with the metal 

iiMiebln«f with « P tiible. whor© the ordinary re- 




... «*» ffciit circuit from the telescribe transmlt- 

II a 1 lu^ on the desk **•’'**’ ^he ordinary re- 


before him, he w'as able may be swiveled Into place over the re- 

repeUtlon the P^v^s ^ m,,Wne. whom* 

versatlon whlci a ordinary oiieration and functions are In 

^ ' The «nt^rr •««» '"“y diminished or lmpalr«l when not 

iStor, It I. rw«it ,1 -mi W"> 

tm dealred elements of the oonvenatiim. «*»li«, therefore an ord^ry «y“»der 
; record or teleecrlpt can be made which 

The Field of die Tileieirlbe* can be filed for reference or evidence, re- 
Tlw of the aaeg the In* peated as often as desired, or transcribed 

; iitottAit at emle snMMhid dMflHfiTm It scceaaary. so that It la more than an 
iWi ^ wcotd of oMattttNtel •eamdroppw" oo the MleplWM 
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The Studebaker Car is an Impressive Exam^ of What 
Honesty of Purpose, Square Dealing and Good Msuiu* 
lac^turing Can Accomplidi in ^ty-two Years 


Ouij|fathers and grandfathers knew the name 
Stiidebaker. 

For sixty-two years it has meant American 
vehicles honestly and sturdily built. 

For sixty-two vears farm and city homes have 
known Studebaker as the name for dollar- 
for-dollar value. 

These sixty-two years Studebaker has grown 
enormously, in reputation, in production, in 
prosperity. 

The little country blacksmith shop of the early 
fifties has developed into what we believe 
to be the largest, best equipped automobile 
plant in the world. 

The production has grown to more than 1000 
motor cars every week in the year. 

But during all these years of development the 
original Studebaker ideal of manufacturing 
honest goods and selling them at honest 
prices has remained unchanged. 

Today Studebaker means, in city and country, 
the acme of comfort and elegance — as well as 
the acme of money-worth. 

Undoubtedly — along with the whole country 
you have been amazed at the prices for the 
new Studebaker cars. 

$985 for a big roomy five-passenger “Four” aJ'd 

$1385 for a Studebaker “Six” are extraordinary 
prices. 

They would be extraordinary prices for just a 


“good” car. 


They are truly amazing prices when they cany 
with them the Studebaker name— the Stuck> 
baker Reputation— Studebaker Quality and 
the StudeDakcr Guarantee. 

Yet they are thoroughly sound, conservative, 
safe prices— safe for me manufacturer — safe 
for the buyer. 

And they have been made possible for these 
reasons — 

there is the huge volume of Studebaker 
production. 

More than 55,000 Studebak^ can manufactured 
and sold during the last eighteen months— 
with a schedule for the present year calling 
for a minimum of 1000 a week — 

iSecewwf— Studebaker can are manufactured com- 
plete in Studebaker pl^ts. 

Studebaker moton, springs, bodies, to^, drop 
forgings are all made in Studebaker plants. 

Special formulsB for Stpdebaker steels are 
worked out, and the steels are analyzed and 
tested in Studebaker laboratories. 

Studebaker gears, axles, transmissions are all manufactured 
and heat treated in Studebaker plants. 

And this completene8a>of Studebaker manufacture means 
net only .bettel, stronger, longer lasting cars— 

addition it means the saving of the parts-maker's 
profit— 

The Studebaker Corporation^ divides its profits not with 
parts-makers— but with the buyers of Studebaker cars. 

That is why Studebaker prices are full $S00 less than yott 
would expect to pay for Studebaker quafily. 


The StadeWluir Automebll* Book is a Woodorfully 1 
and I n s tme thr o Voinm*— WiHo Cor k 
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On New-Day Quality Cars 


The new HUDSON Six-40— like all foraiei 
Hudsons- is a Howard E. Coffin creation. So were 
cars before Hudsons— cars which marked some of 
the greatest steps in motor car progression. 

Legions of men who have owned these cars 
regard Mr. Coffin as final authority in this line of 
engineering. So do legions of others who have 
watched motor car evolution. 

Do j/ou know another designer who has ac- 
complished so much, or has led in so many 
advances ? 

Go See His Ideal Six 

The HUDSON Six-40 for 1915 is the fin- 
ished model of Mr. Coffin’s ideal car. It shows 
his final conception of the new-day typre. 

He has worked for four years on it. So have 
47 other HUDSON engineers. Thus this 
HUDSON Six-40 is their composite idea of the 
modern high-grade car. It is their latest and best, 
in big things and little— in beauty and in mechan- 
ism, in equipment and detail. 

If there are faults or shortcomings — if any car ex- 
cels it — then these 48 engineers are mistaken. But 
that isn’t thinkable. You will find in this HUD- 
SON Six-40 the representative car of today. 


It Differs in Degree 

The HUDSON Six-40 is not unique. It is 
simply in advance of others in the almost universal 
trends. 

Practically all of the upper-class cars are now 
Sixes. And that designer is rare who doesn^ 
consider the Six as his final goal. It meets his 
ultimate object — continuous power. 

Lightness is a common trend. The old ex- 
cesses — due to wfong materials or crude designing 
—are being rapidly wiped out. The HUDSON 
engineers— in this 2,890-pound car— have merely 
excelled their rivals. 

Low operative cost is sought for by makers 
and users alike. But the HUDSON Six-40 
saves more than others, by record lightness in this 
class and by a new-type motor. 

All aim at beauty, comfort and attractions in 
equipment. But 48 designers have worked four 
years in perfecting the HUDSON refinements. 

And the price trend is generally lower. Larger 
production and stanckrdization make this expected 
and {^ible. But the new HUDSON Six-40 
—selling $200 lower than last year — best shows 
what efficiency can do. 

Five Bcidies — No Delays 

The HUDSON Six-40 is built this year with 
five beautiful new-style bodies. Note the list 
below. Each offers countless up-todate attrac- 
tions, some of which are exclusive to this car. 

With our trebled output this year we are coping 
with demand. We go to extremes to save delays 
to our buyers. Up to this writing, 45 per cent 
of all this season’s shipments have gone out by 
express — trainloads to single cities. 

Today you can get prompt delivery, despite 
this car’s amazing popularity. Go see your 
HUDSON dealer. If he cannot deliver a car at 
once, he will see that you don’t wait long. 

Hudson doalon ererjrwhere. Catalog on request 
7-passenger Phaeton, $1,550, f. o. b. Detroit 
3-passenger Roadster, same price. 

Cabriolet, $1,750— Coupe, $2,1 50 — Limousine, $2,550. 
Canadian Prices: Phaeton ami Roadster, $2,100 f.o.b. 

Detroit, duty paid. 



HUDSON MOTOR CAR COMPANY, 8207 Jeffenon Avame, mRCHT, mOl. 
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, WRtap ip, .:Wjpi^cP5;PiW*S^' 'W'W/WWpppiW'HpHBS 

pl|i«l4 V:-: 

Bail# .ataMan ')WMii9Md # 
niefHicc to toe ehljniiag of toe wtoM tor If , ; 

atoiaatoiry «o to anaiiie the attotointon of tot atop 
tbat toey wooid become todfeotive attoc a aeMp 
period of time toad paiaed. 

Tbis merdtol provMou Oentiany apparMttly baa atob 
fit to ignore. 8be baa sent bar mlntHthlpii mtt and 
bad atrewn the North Sea with nibieo, which, drifting 
far and wide, have taiuted the Iimm of a large number 
Ilf the merchant nltiiw, not merely of the enemy, bnt of 
neutral statea. On the cbance of Hlnktog one wawblp 
of the enemy, Germany la willing to atnk half a doabn 
unoffending luereluuit eblpa of the few maritime atatoa 
with which nhe han no qnarrri. 

Tbat Hhe la willing to Incur thta reeponolbnity la 
characterlntlc of the spirit In Wblch she is ooU- 
ductlng her naval and military operations. Brary ab(p 
flying the American flag that may have to enter the 
area of naval operations Is liable to diaaMement or 
complete loss. 

Never lu all the history of the uaHotis did a great 
lieopie stand In such son need of the friendly attttnda 
Ilf the outside world as does the Qenaany of to4ay. 
Tliat she realises this Is shown by the strenuoiu afToft 
she Is making through the press and by the auaito of 
her accredited representatives of high ataading, to aet 
herself right In the eyes of the iieople of the United 
.States. 

But what would be the effect upon this oountxy if 
the news was flashed over the wires that the United 
States ship “Tennessee,**' let ns lay, In the perfOnnanee 
of her errand of mercy, had atrurit a floating mine ttodh 
the high seas and gone to the bottom 1 
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An Intemationalixed Seleiiee 


aattodal 

yean, conatated of aerentaen arttoheto' al^#i\»|(ki|l#aito, .. 
toneton of national wetoondofltefi aeettotoiii 
meats about erery three yoarib. , : i-Vv ' 

Since im, Instead of ofDctal congMasea df tofllnto- 
ohp, there have teen held fnitoto «oafl»to»nw 
taorologtsta who an at the head of matooralegiMt 
aervleea, whether national or otoeftotatk Tto, to l|BL 
vm, «nd IfiOfl. The ne*t one will te held jte, »^JWk to 
ease poUitoai affairs to Buro# ehaU ten htototepe*' 
flciently tranqnlL The totertMttonal nmgittp 
its mandate from the oonterenoe tost teM, 
pointed at the neat one. Its ntapki to the tetotes te a 
is enaiogoim to thet which a tend of dUectoito, ]|#ito 
to the whole body of stocIthoideM to a cpatevpl 
organtoarion. 

Laotly, the conferanoea and tb# ooamiittea fiNgn ttow 
to ttow ajwdlttt “commlaalona” to organlaa a# dtect 
reaaafch to epeelal hranebea of neteovOhigy. Itepai*' 
terahto of these commUsioae to not itodtod to diptora. 
Conuntoaioiia now exist oh terrestrial awflinettoillf Mton- 
tlfle aeronantlea (1. a. aarology). ladtotlod, aaliiVTpn* 
ttgatioiM, weather tolegrapte, laariMte ntotetology 
aad etonn waratoga and agrieultnm atoteptogy. 

It Shodld te noted that there Kan hma a Vtor Inter- 
national oongre e a en of meteorology whteh had ho con- 
nection with the permanent orgentaattoh above 4e> 
■eribed. One of these was hold at Chteego to iflltt, and 
another at Paris to IMO. it was toteaded to hOM an 


Illegal Mining and Bomb-dropping 

W Alt. in Millie (if the fact that It is the 
HUpreine exhihitkiu of brute force, has Its 
ctlilciil rules of coniluct , anil the frightful 
game will be playcil fairly oi foully, nivordlng to the 
liiiinanlty niiil sense of honor uf the nations cngageil, 

It has been the constant aim of philanthropy to pre- 
vent war, altogt'tlicr. or, fntllng that, to mitigate Its 
sHVHgcry, and to shield the iion-cotiihulaiU civilian, ao 
fnr as may be, from Its horrors 
There has grown up, through the ceiiturlos, n cisle of 
practices and tirohlbltlons designed to protccl the non- 
<><imlialant, which of lute years has been rcvis<>d and 
amplified by The Hague convention. 

I.ong before this convention was drown up, It had 
Is'cn agreed among the civlllseil nations that the attack 
of artillery upon fortified clfltHi should he confined, as 
far as posslhle, fo the engirdling fortiflcntlons, the 
trenches, (‘nmiis, and other military elements of the 
defense, and that the thickly jMipulated city itself should 
be spared. If military ins-i'sslty called for the Iwmtmrd- 
ment of the city, it has Imsmi customary among clvlllised 
iMtIoiis to give notice of the fact, so as to afford time 
for the withdrawal of the civilian isipulutlon. 

The wave of Indignation whleh swept around the 
world, when It was b-uriied that a Zejnwlln airship had 
stolen by night across the slwplng city of Antwerp ail'd 
dropfK'd hlgli-e\ plosive shells upon Its civilian istpula- 
tion, wos a protest against a revival of the methisls 
of war of the middle ages. Had the shells been aimed 
at one of the outlying or Interior fortifleutlons, or at 
the barracks, or the cnmii of the Belgian trm)r»«, so fnr 
from exwratlng, the world W'ould have applauded the 
feat as one of ueroniiiitlcnl skill and daring, and as 
ghliig additional evidence of the military nsefuliiess 
of the airship. But to kill In their sleep the unurnied 
citizens of a state whose only ciuise of offense was that 
It ohjeclisl to Its douialn being tiiriiisl into a ivwkptt 
In which Us neighbors eoulil settle their quarrels, Is to 
add It s)tl<s> of vicious fens Ity to the attitude of Ger- 
miiiij towaril a weak and unoffending TM-opIc. 

A- utioo tiu' liiiid, so upon the sea has Germany seen 
lit to Ignore those rules of The Hague eonventiun, 
which (icrmaiiy signed, and which s«>eb to mitigate 
the cruelties of war. so far ns they nffeet the non- 
(sunhatniits iiofh of the enemy ami of neutral states. 
The Antwerp bombs find thetr c(aiiitcn'art lu the mine- 
strewn waters of the North Kea— om> of the most crowd- 
ed thoroughfnri's of the jieacefnl iNinimeris' of the world. 

The strewing of mines over the course followed by 
the enemy during an engagement, or the planting of 
mine fields for the jirotectton of a country’s own chan- 
nels, harbors, isirts, and <bs k.vnrds, Is reoognixed os 
a pef(<ecG.V Justifiable means of attack and defense. 

Thta was done on both sub's with deadly effW't during 
the Httaao-Jaianiese war. But during that war, and 
for many months afterward, the floating mines which 
had teen dropiied by the liusslans and Jaiianese re- 
mained afloat, and drifting In the la-ean currents, eanse<] 
the deiktructloD of many merchant vessels, often at 

ft 


P erhaps liecnuse meteomlogy to eamntially 
world-wide In Us outlook, ami deiienda lo a much 
greater degree than tpost other oclences upon 
International co-oporation, It has developed a formal 
International organimtton of exceptional atrength and 
autbortty. Even In this age of sclenilflc solidarity, 
uhloh has producrHl the International Assoctotion of 
Academies, the Intoriiatioiuil Institute of AgrienUure. 
and the International t'atalogtie of Hcleutiflc Uterature. 
the Internattonal Meteorological Orannlzatlon deserves 
stteclnl recognition as an examtde 'of concerted effort 
lielween workers of diverse lands and tougnes, the more 
[larlleularty because It has no |iol4lcal Imcking to givo 
fortv to its decisions The tmrticiiMnts In International 
meteorological met-Uiigs are not aecredtteil represent- 
atives of governments, and the meetings are therefore 
uiiotticlal. Nevertheless, the Intellectual supremacy of 
the organtxatiun to so fully recognised by meteorologists 
throughout the world that this body has almost the 
churaeter of a world-parliament; a character that It 
could never have assumed If Its deliberations were not 
limited strictly to practical questions. The organlxatlon 
Is not a sacred college, preacrlblng to meteorologists 
what they slmll believe. It concerns Itself with methods 
of observation, instrumenta, unita, doflnitloiis, symbols, 
weather telegraphy, storm signals, and all questions of 
orguniuitlon and co-operation. The definite direction of 
reseurcli to attempted only to o limited extent, and then 
through Hi)ecial commissions of recognised experts Who 
would, even without formal orgaiilcation, te the leaders 
In their several Hues of Investigation. 

International organlxatlon In meteorology may te 
sold lo date from the latter part of the eighteeutii ceil» 
tnry, when the Meb-orologlcal Society of the Palatinate, 
with Its heudiiuarters at Mannheim, Germany, estab- 
lished a system of observations on a uniform plan at 
stations all over Europe, as well as at ene In Araericu, 
and piihitohed the results in Its Epbamerldes (i 7N1- 
1702). The first assembtage of meteorulogtots from the 
leading countries of the world to discuss metbeds, ap- 
liaratus, and the like, was, however, the Intenutlotiai 
Maritime Conference held at Brussels, in 18118, “tor de- 
vising Bit uniform system of meteorological oteervd- 
tlons at sea." This couference was held at tliS torita- 
tlon uf the United Rtatee Qovernmmit, and its toatUng 


oiten congress of this character at Veolee this ttUtumu. 


Hie Rif kt Tine to Eat 

T hat we eat at exactly the wrong tln>e, at toast 
in some countries, is the somewhat remarhabi* 
conelualoo which Prat Bergonto of tte Bordeaux 
Unlvarsity reaehes as the rMult of hto rmuatebea, and 
this to very apropos at this time when we havf the 
Taylor system of tiest nse of the human motor. Again, 
in an electric station, the engineers regulate tte coal 
consumption so as to concord with the variable demand 
for current. Hut human beings, according to htn. al- 
though they work at stated hours, carry out the altoOrp- 
ttou of focal quite h.v cbance and without teilig occu- 
plod with making the food supply concord With the 
Iieriods of most work. Fortunately, the liver acts as a 
reserve of energy, owing to its glycogenic funotton. but 
its capeclty to, of course, limited. Take, as an example, 
a repast composed of 1 part fatty elements, 1 part of 
protelds (meat), and 4 to 5 ports carbohydrates (sugar, 
starch, etc.); the utlHxatlun of the energy coumenees 
almost at once, and the amount of energy avaitobto In- 
creases np to some three hours after absorbing tte tood, 
then it decreases slowly. According to this, it foUows that 
most Euroiieans and Americans use exactly the wrong 
faonrs for taking their reitasl, tbat te, from 12 to 1 
o'clock and from 7 to 8, for the early morning break- 
fasts (coffee, etc.) can banlly be counted. Especially 
to te remarked to that the evening meal acta to pro- 
duce energy Just when the organism is almnt to rest Iter 
a long period, and this can only act to overidad the 
liver, bring unused for a long time. Acoordtng to Prof. 
Bergouto, the principal repaat ahouM te taken at 7:30 
A, M., and should be eomptotad by two otters, of 
lighter nalore, taken at 4:80 and at 8 o’clock P. M, We 
would remark tbat in France and some other eiMtotrieu 
an early morning repast would not te ptaerieatoo on 
account of an absolute lack of appetite tor heasr toad 
Which is felt at that time, at least by a gretflt liH«iter'' 
of persons. Tte Romans had the saipa halMti # that 
this must be due to the effect of CUttate, as U »wt 
depend upon tte race o( the paraon who may al; gay 
time inhabit 'sa<m countries. 


spirit wss Lieut Maury. 

The exietlDg internatloiml organimtton traces Its 
origin to a metoorologteal conference held at Isdpailit 
in 1872, at tte murtestion of Dra. Brithns, Wild, and 
Jriinek. This was convoked uaetBctolly, and WOa la- 
girdl'd mainly as a preliminary to tte Firat fatar- 
imtlonai Meteorological Ooagrass held tte totlowlng 
.vear at Vienna. In Its VleimB congress, ta wall ai it) 
tte second congress, hold at Rome to meteorbbigy 
followed tte plan which to still etetomaiT to oitelr 
sciences of tavfttog the vartoue govanim«utii, through 
diplomatic ebanueta, to send regutorly acoraiWed dalg- 
gatei to tte OMettog; tte expectatton tetog fUit gMa{ter 
authority wanW thus te attached to tiig dadkigni, 
reached ttefl coWd be attained by any lumfflctal bddy, 
Tails plan whs, howotec. tound jto te attend by ete- 
tain dirndvautagaa, tte aaeet sertoas of vriddi ww to# 


flmr to Uw the SefantMe AaMfftonilh 
War MO#' 

T he war maps which wave iMiMi#ed to t# gap- 
tomter War Number of tte toiawoWtoliiiltote 
CAM should prove gtogt Wd*)* # . 

pmrn tonfllot toom day to 

'iMot terdboart, tte posttloiui-,o( #g (toiMtototgff)'i«K ' 
can te ,wry clearly iiidtetod 
heads, te 

M MeveaMBto Ate received, It 
'#a ttepw Bite to tte MW 

. flauto OMae'^ldiB of the extaOt iimmg'Ui&'W' ^ 
';tte' pritete Mttfliet te writ 




« tiM IbM Wi^jllliC the citjr 
I, Wia otoWirte m% hM nwently 

l«nM« to Odttwite the people 
•tovM. hKHU, tiuu, etc. Bleotrio 
^ VOipar am,*^ for ti^eid wmtriea. U may 
;)i|0lip>. thne to ^uoate ^ VeoMualans to itn ad- 
vlill^li^'l^eveatv^ abould prove iadiepenaable. 
ihllpiMr miA Om V*.~^S'or the iaet five yearH the oon- 
«f ooppw to tW* eountry hae bem from 63 to 
07 pift mitiit Ihht produeed by the xoioee of the United 
S|t)^ VWp per oeat df the copper refined in thia 
eomitry hae bees exported largely to oountriea that are 
QCw Sit 'wsr. ISvidmtly then the present turmoil in 
SoiSipe ivto have a isat^l effeot upon the uopper pro- 
duetim to thie country which will mitoe iteelf felt in the 
toduitrici., which are the principal umira of thin 


IttotliC Baatfag for Bakers* Oveae.— A recent use of 
eleettMty iclates to heating of bakera* ovens, and the 
ploaeMI i* comiag into favor ac a clean and economical 
one. Borne of the leading electrical works are making 
this ctMS of appanttiM on an improved design. Such 
pto^te are adapted also for use on shipboard, and hero 
tlW dcn still nuxre to be recommended. In some ooun- 
trlM veesals have been using electric licating for ovens 
for some time past, and experience shows tliat it is very 
welt adapted few the purpose. 

tittaet Car Tiree of Jtokbor.— In order to reduce the 
adim dt street oars, and particularly the fiat wheel nuls- 
anaS) it was suggested at a reeent meeting of the Tram- 
wsgra Assoeiation, to Newcastle, EnglanyL that street 
oan be provided with tires of rubber. It was argued that 
the wear on the rails would be maoh reduced, and the 
life of the rubber tiro would exceed that on motor trucks 
and buses, whioh are credited with an average life of 
turenty thousand miles. It was also argued that a higher 
rate of speed would he passible with the fiexfble tire 
Uebea’s Time Slgasls. — Correct time is announced 
every even hour to the port of Lisbon, Portugal, by 
means of two lanterns plaeed on iron columns 1(X) feet 
high. The lanterns each have three faces, measuring 
6Ji feet by 8 feet. At exactly five minutes before the 
hour, a horisontal line of light appears on each face, and 
on the tick of the hour, thu light is extinguished. The 
signalB may be seen even in the day-time at a distance of 
a mile and a half. At night the positiou of the lanterns 
is indieated by three red lights. The signals ore worked 
cflsetrioaUy under the control of a cloak in the Observa- 
totio Astronomico de Lisboa 
Blactrical Exports snd (he War. — A recent issue of the 
SMrical World oontaiiis tables showing the value of 
Ametieaa eleotrioal exports from July Ist, 1912, to June 
30th. 1013, for oountries now at war, and those not at 
war. They show that e.xjKirts for oountries now at war 
wwe somewhat more than $2,225,1100 worth, in other 
words, one tenth of our total electrical export trade. 
The other nine tenths went nitlier to isirts that are at 
present neutral, or to the colonies of m)untries now at 
war. Beoause they are out off from other sources of 
oupply, these colonies and neutr^ countnes should de- 
mand a mueh larger share of our trade. 

Btaetrieai Safety Buies — The Bureau of Htandards 
has been making a study of safety rules and practimis in 
Che oonstniotlon, installation and maintenance of elec- 
trioal equipment, and has found tliat such companies 
as do have safety rules have based them on limited and 
inadequate experianoes, while many companies have no 
rules beoause of the expense and difficulty of preparing 
tiiem and boeause they are not oompelled to take pro- 
oautionary measures by the State authorities. Aceord- 
togly the Bureau has prepared a set of rules based on a 
thorough study, with the aid and advice of Htate com- 
missions, oomptmles employing electrieat equipment, and 
workman. The rules, are published in Cirmilar No 49. 


iBcandaseeat Lamps for Rallresd Lighting.— The new 
matal lUameat, lamps of high candle-power are likely to 
take the plaoe'of am lamps for outside lighting in nmny 
eattn, and one of these to for the lighting of railroad yards. 
A go^ example to a large freight station and yard on the 
CMttoent which was newly buMlIed last fall. Current 
at B«000 volts oomes from an cofoide electric plant into 
a transformer bouse where it is reduced to 200 volts. For 
tim Ughtiag whieh to needed for loading and unloading of 

S t there are used 84 ironwork pulm, each 26 feet 
■ad oartytog a 300 oandto-power metal filament 
wldto the lightiog of the outer tracks oompriMis 
lA ditaUar poles 40 feet high wltit tim seme lamps. In 
ntW planes, so opadle-power lampHi are employed.- A 
device allows of lowegtog the lamps from the 
IM^ whkn. they are bunted out, but ordinarily they re- 
trimmtog se to the ease of siu lamps. A small 
01^ lowem the tomb in about the same 
. lam|ii«.,w that a oan be readily 

Aitito. Skr inw to^ cl ears, wts of hand lamps 
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Nebular Metien.— Reoeatly Dr. Slipher, of the Lowell 
Observatory, deteeted for the first time that the Virgo 
Nebula (N. Q. C. 4, 094) had a radial velocity of 1,(X)0 
kilometers a second, and a rotation of about the same, 
and now C. 0. Lampland, of the same institution, has 
discovered the proper motion of the same nebula, that 
is, its motion in relation to the other heavenly bodies, 
this lieing the first determined proper motion among the 
nebulae. The nebula observed is the one that looks like 
the planet Saturn, with a black lane through it. 

Paris Academy Continues its Meetings.— The French 
Academy of Sciences is still continuing its meetings, so 
that we will be able to keep up our news from this body 
At tho last meeting M. Fi^ootte, professor at Brussels 
University, telegraphed his thanks for the sympathy 
whioh tho Academy expressed to that nation at a previous 
meeting. A paper was presented alxiut the last eclipse 
of tho sun by Messrs. Baillaud and Bigourdan, of the 
Ohservatory. M. Lavoran oommunieattid a note from 
M. Danitz on treatment of sleeping sickness by arsonieal 
cnmiKiunds. 

A Spanish Institute of Oceanography has reeently been 
established by royal decree, under the direction of Prof. 
Oddn de Buen, for the purpose of carrying on investiga- 
tions in the waters adjacent to Spain, including prantioal 
studies relating to fisheries. The institute, whioh has its 
headquarters at Madrid, has absorbed the laboratory of 
mariuo biology in the Baleario Islands and the stations 
of marine biology at Santander and Malaga. Additional 
stations are to be established at Vigo and in the Canarios. 
An oceanographic museum and an aquarium will form 
parts of the establishment at Madrid. The institute 
undertook a cruise in the Mediterranean this season. 

Agricultural Co-op«ratioii in the Philippines. — There 
arc nearly a million small farmers in the PMlippines, and 
as yet lutio has been done toward organizing any kind 
of co-operation among thmn. The need for such co- 
operation is now to be met on a oomprehensive scale. 
Aecordiiig to a jdan inaugurated by Vice-tlovernor Mar- 
tin, a provincial agrioulturai soeiety is to be organized in 
each province. Delegates from the prorincial societies 
will meet m Manila and oiganizo an insular agricultural 
society. On the other hand, each provineial society will 
endeavor to oreato a local agrioulturai society in each 
municipality of its own provinoe. Tho whole system 
will lie closely affiliated with the official Bureau of Agri- 
culture, and the Director of AgriouUun* will be «r offu-w 
president of the insular somety. Several insular councils 
will be established to promote individual rural industries. 
Thus there will be insular councils for rico, tohaneo, 
eocoanut, abaca, live-stock, and muze. 

The Meteorological Service of Formosa was organized 
under an ordinance of the Japanese government in 1890, 
and placed under the Bureau of Communioations of the 
colony. In addition to the central ohservatory at Taihoku, 
the service has observatones at Taiobu, Taman, Koshun, 
Hokotn (Pescadores Islands), Taito, and Bharyuio (at 
the mouth of Keelung harbor). Observations are also 
taken at 10 lighthouses, and there are 100 rainfall sta- 
tions scattered over the island. Weather telegrams are 
regularly received at Taihoku from all the observatories 
of the service, ss well as from numerous stations in Japan 
and on the ('hina coast, and from Manila. Weather 
maps ore mimpiled, and weather foreoasts and storm 
warnings covering the whole island are issued daily. All 
observatones in the island are provided with Oray-Milno 
and Omori seismographs. The service has just issued a 
comprehensive work on tho olimale, typhoons, and earth- 
quakes of Formosa. A novel fact brought out by this 
work is that the station of Kashoryo. near Keelung, has 
the remarkable annual rarnfall of 288.9 inches, and is 
probably the wettest place in the Far East 

The End of a North Polar Expedition. — A press dis- 
patch, dated Beptemlier 1st, reported the arrival at Arch- 
angel of the surviving members of the expedition whieh 
left Russia in the autumn of 1912, under Capt Bedov, 
in tho hope of reaching the North Pole by way of Franz 
Josef Land. The survivors report the death of their 
leader from illness, while attempting to sledge north from 
Franz Josef Land. This expedition was flnanmtd chiefly 
by the well-known St. Petersburg newspaper, the Novoyn 
Fresya, and was generally believed to bo bailly equipped 
when it started north. The undertaking was not favored 
by the Russian government Heiiov's previous Arctic ex- 
perience had included an expedition to the mouth of the 
Kolyma in 1909, and one to Nova Zembla m 1910, hut 
the imin-ession prevailed when he left Russia on his final 
journey that neither be nor his men bad sufficient skill, 
training or equipment to give hope of valuable results 
from their expedition. The winter of 1912-13 was spent 
at the Pankratiev Islands, off tiie northwest coast of 
Nova Zembla. The following summer, eight of the 
twenty-two members of the expedition were obliged to 
return to Russia on aoeount of iUncss. The othera were 
supposed to have Mitod for Franz Josef Land, but as no 
further tidings wars reoeived of thorn the Russian au- 
thorities reeantly sent an expedition in searoh of them 
on the steamer '‘Hsrtha.’* 


Anothar StobfExerv-^lB * No* 

J. Hamilton, of London. Bbi^, prewmto tauKdsmA 
the two sides of whose plane are so eonstruotw WOA 4?#^ 
nected that an excess of air pressure on one 
duoe automatically a stabilizing action on the othw eiae* 

Another Protecting Garment for Avlatore. — Bitbard 
Kockrijw, of Nieder, Lausitz, Germany, has seoured n 
patent, No. 1,104,808, for an aviatm-'s protecting gar- 
ment formed of layers of felt and aluminium, spring 
spaced apart to prott^ct the wearer from the shook in 
case of a fall. 

Pneumatic Suit for Aviators. — Nazaire Lacrotto, Paris, 
France, has patented. No. 1,105,569, a pneumatic suit 
for aviators, motorists and the hki*, having helmet, dress- 
plate, thigh protector and shin guards of special con- 
struction, ami suitably connected so they will be main- 
tained in proper ixmition iiixin the wear*>r 

Aids in Directing an Aeroplane. — In a patent. No. 
1,104,542, James Kolwrtson Porter, of Holborn, London, 
England, presents an aeronautical maclime in which air 
Is drawn in from the upper end by a fan and expelled 
downwardly and whioh has a conical deflector and flaps 
controlling the discharge of the air according to tho 
direction of travel desired. 

Providing StabUlty Planes in Series.— Walter L. Marr, 
of Flint, Mich., in patent. No. 1,104,056, provides sta- 
bility planes at intervals along the under surface of the 
upper main plane with their centers of resistance above 
tho center of gravity of tho machine and operating to aid 
in srresting or preventing a lateral movement of the 
machine if the mam planes up-tilt laterally. 

A Zahm Flying Machine Improveracnt. — Alfred Francis 
Zahm, of Washington, D. C., has scoured a patent. No. 
1,107,2:11, for a flying machine in whioh a plurality of 
lateral ailerons are moved to different angles relatively 
to each other by means winch permit the ailerons auto- 
matically BO to adjust themselves under the varying im- 
pact of the air as to receive equal pressure. 

Another Flying Machine Improvement. — Patent, No. 
1,106,061, to Josef SchnH'der, Tegel, Germany, assignor 
to General Electric Company, is for improvements in 
flying machines which supply wings pivoted or hinged 
at their front ends and elastically supported at some 
point in rear with the especial objiict of mamtatoing the 
lower or supporting stand wires under constant tension. 

An Improved Flying Mschlnc.— A jiatent. No. 1,105,- 
941, for flying machine, lias issued for the inventian of 
John Francis Tiner, of Uvalde, Tex., m whioh the in- 
ventor w*eks to provide for the more efficient utilization 
of artifliaally produced air ourrents than in the ap- 
paratus rsimmonJy employed, by means of axially elong- 
ated propi'llera for moving the air current with greater 
force 

Aeroplane Balancing Devices. — Patent, No. 1,106,099, 
to Frank T. Jones, of Baltimore, Md , seeks to secure the 
automatic balancing of an aeroplane by comhiniug with 
a plurality of indejiendently pivoted balancing planes at 
desired locations on th(« machine a universally movable 
pendent mcmlier connected witli such planes to auto- 
matically move them, some in one and others in another 
direi'tion. 

A Wireless Telegraph Inatsllstlon for Aeroplanes. — 

L. Roiizet, of Paris, has patouted. No. 1,106,729, a wire- 
loss telegrapli installation for aeroplanes especially de- 
signed with a view to protecting the aviator against fatal 
or other eleotrioal shocks beoause of such installation. 

In fitting up the aenipiane with a floating antenna, pro- 
vision IS made for insulating all the fixed parts of tho 
installation. 

Aiding EqulUbrlnm by Adjusting Propeller Blades. — 

In a patent, No. 1,104,039. for a flying machine, tbs 
invention of Carl Dienstbaob, of New York city, the in- 
ventor utilizes, in connection with an aeroplane, a pro- 
peller with pivoted blades whose angle of inclination can 
be changed at will by the aviator to give a positive or 
negative lift to the part where the propeller is located, 
for ountroUing the eciuilibrium 

A New Glenn Curtiss Flying Machins.— Glenn H. 
('urtiss. in patent. No 1,104,036, provides various details 
of oonstnicliim applicable to Imth aeroplanes and hydro- 
aeroplanes including a frame adapted to be moved by 
the swinging of the aviator's body fur operating equi- 
librium restoring devices, and a second laterally movable 
frame for another operator, which second frame may ba 
placed in or out of operative relation to the uquilihrium 
restoring devices. 

Aeroplanes In the Arctie. — The two expcditmus sent 
north this summer by th(' Russian authontios to seek miss- 
ing Russian exploring expeditions — viz., the “Ilortfaa,” 
whioh is looking for the Bedov expedition, and the 
“Eclipse," which is seeking the Brussilov and Uussanov 
expeditions — are iquippod with iioroplaruw, (he use of 
which, in connection with polar cxpediiions, has been 
much talked of during the past two vars, but. has not 
yet been actually attempted As previouslv reported in 
these eolumns, aeroplanes are also expected to figure tn 
the expeditions of Payer (1914) and Amundsen (1915), 
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Tunkhannock Creek Viaduct. 


The Tunkhannock Railway Viaduct 

Construction of the Largest Concrete Arch Bridge in the World 


• <‘nKHK*9(i hi reooiiHtniotliiB forty inllos of Itn ayirtem 
between Clark’M NuiniDit. PeniiHylvaniu, and HaUNtciid. 
The HiKiihlcHtire of the work Ilee iti the foot tliat the 
(Minpuny, In ellinluntliiK curvature and redilcltiK trradee 
on tbta section, Ih wltllii); to exiiend |12,000,0(X), hiivint; 
eNtlmated that the rwluclloii in the coet of operatloii 
of the new hh coni|wr<Hl with the olil line will render 
thla great exiiendlture a protltnlile Inveatmeut. 

The work 1m of ii lienvy ihunwter throughout : twit 
the two moMt notalde and plclureMiine Ktruidures art* 
the concrete vladiictN, one over Tiinklmunnck Creek 
and the other over MartIn’K Ciwk, the former eallliiK 
for 157,000 I'llldc yardM of concrete and the othci for 
78,000 cubic yards. 

The Improvement 


tic taken out for the fouiidatioii. All of the piers, 
which measure 116 feet 6 Inches hy 43 feet 6 hicbea, are 
linllt solid Mow the springing line. And all piers are 
carrletl down to rock, which was reachwl at a depth 
of from 10 to 05 feet below grotind level. Honoe the 
extreme height of the highest pier from bedrock to 
coping was 300 feet. 

As will be seen from onr Illustration the falsework 
for carrying the arches during eretdlon was of very 
high I'haracter. consisting of four spanx of arcliwl 
trusses, which were built In wwtlons at the shop, trans- 
iKirted to the site, and erei'ted by means of a doulile 
serial cableway, as sbowii In one of our ilUistratloiis. 

'■'he design Is of very siinple and appropriate initlinc. 


elude the miiterUil li 
there lire eight! , tlie 
stretch of fort! ml 


the lust of tin 
feet, and froii 


seml-clrcuhir iihiitniciit siinii'. 
width to carry two riillioud 
from onr illustration, the mi 
are of massive eoiiMlruetloii 
the arches to the eoplitg, eo 
ten vertical members roundei 
semi-circular arches which 
addition to the 167,00(1 cubic 
were use<t In this bridge, 


together, If we In- 
truetures, Jif which 
iny is using in this 
tiai.taio yards of 


I of two 100-f.Mit 
are of suthcleril 
As will be soon 
lies and the piers 


the roadway In 
. of concrete, there 
poiiiids of relnfori'- 
of iiiiiterhil had to 


KhlW StmKircuhu^ prehn. — - 

Elevation of Nieholoon Viaduct, showing progreas to Novenber 


and the bridge as eouipleted will form one of the moat 
mouumeotal engineering worka In existence. 

Marine Oil Spreader 

T HM value of oil for calming rmigh seas has long 
been rwxigniactl. I^hc reason It la not more exten- 
sively iistHl Is probably because few veMaeia are prO' 
iklisl with qxiclBl apparatus for dlstrlbuttug the UU 
proiwrly. When In time of extreme distreoa a veaacl 
liuds It neceeaary to nse some method of quieting the 
waves, the only means of distributing the Oil la to ppnr 
It down the scuinwre, or as la Mimetlmes done to flUi a 
i-aiivas bag With oil, perforating the bag so that- the 
oil can eacRpe, and hang the bag ofer the ,mM» of ttte 
ship., Komutlmea a bo«e Is used to dietrlhnte the oH<' 
'J'he difficulty with, these methods tft that,; the oM 
•llschurgisl ill the wake of the drifting aiilp, and aa 
tljte oil Mfireada -icomparatively slowly, the ship la con- 
stantly moving oot of Uu* quieted area. Recently H. 
W stocking of San Pnuiclsco haa deviseil an oil dia* 


tributing aprmratuM which permits of diatrlbutlng the 
oil where m>eded. nml far enough from the vessel to 
quiet the msi mensiiralily Is'fore It reaches tile vessel 
k'urthermore, the amount of oil dlscbargeil may be 
controlled accurately from the voaseh I'he apparatus 
ooualaU merely of a sea or drag anchor which may 
be let out from the ship to the n*qulred iMMltimi, and 
which also carries a flcxilile pl|ie line terminating In a 
noncle. The oil Is dellvereil through this iiltie line to 
the Dosxle, where it Is dlschnrged. The distribution of 
oil may be controllwl hy throttling the pt|x* line. The 
Men anchor, wMcb may be of the uaiial conical form, 
preferably with an niieiilng In the small end of the 
cone to prevent tiK' anchor from swaying, serves to 
retard the drift of 
the vessel enough 

^ the area affected 

oil la distributed 

■M— [ '<^ 100 -* considerable dls- 

f^****^^ I tance from the 

J vessel, this dia- 

tance being direct- 

f ly under the (sat- 

trol of tbo ship. It 

may be discharged at the. proper point to quiet the 
waves before th^ reach the vessel. 

ImproTed Caitor 

f|3HE principal objtx-tlon to the ordinary castor is the 
1 fact that a hole must be bored In the furniture leg 
to receive the shank of the castot' ar the socket If the 
castor Is of the socket type, and when the ahank or the 
nookat Is hammered Into pla<» as is net'essery to pre- 
vent It from dropping out, there la danger of splitting 
the wpod. To avoid this 8. Kummel of this city has 
Invent^ a new' castor (-onsistlng of two ports, one of 
Whtoh la saenzed to the furniture hy means of an orffl- 
rniijr mvv. 7^ part has a domesthaped face, and 
it. ^may be wwd M/a so-called **dom« of sUenoe." How- 
ever, (he periphntll' ‘of this member Is threaded to re* 
eelvn socM^, of the castor proper. Owing to this 
tbttodbd'cOBnectton, there tai no danger of (be cagtor'it 
toMlng opt When the fnraltoie to tlftod. When deiidiwd 
the caetors may be unscrewed and tnmftanEi moyial-br ! 
slldiog it «m the (hmic-Mbaiied menthera ' 
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tiilltMl ooiuwlU*^, of tlM‘ Imiunienihlo prolilemn. Buch an 
iui)i(lU*nt1ou, ttH^hnlval and mtUtar.v tralnliiK. obnen-a- 
(loo, iiicludlttK <JbMervaU(i« of artillery Are, workatioiia, 
Nlon-x. ineteoroloKy, wlreloNx teloKrnpby, i»l)otoKriipli\ . 
iioniit-drotipluf!, and orRanlzatlon of all kinda, which are 
I'MMMitlnl to the bulldUiK wj) <tf ftu air aervlee for nilll- 
tHr> iniriioMeH on a Arm and efficient baalH 
AltliouKh Heventy machinea wen» available. It wax ob- 
vbniH that Ayliik and the carrylna out of testa with air- 
craft was only one phaae of the Instruction carrletl out, 
as will lie seen fruni the brief notes of the work uccum- 
pllshed, and It will tie readily tinderstood that the re- 
sults of tests could not In many cases fa* made public, 
for reasons of military exiietllency 
DurluK the Arst wet>k the weather was anythinK but 
favorable and very disatiiiolnllnu, conslderlUK the time 
of year. Hi-avy rain and bull swept over the Wlltshlp* 
iJowus. followed by sllKbt frost, and a bitter northeast 
wind of .‘to rnileH an hour, and ttuaty at that A schetiie 
of tnaiK'Uvers was set, by the Oauip Oummandant fur the 
Arsl day, which was primarily Intended to test the 
value of re<-<mualssance fmia aircraft of trootis sta- 
tionary oil the liattleAeld. The hostile troops were rep- 
resented by the Individual transport motorcyollsts and 
men of the Itiiyal FI.vIuk Corps, who were dlspufi-hed 
early la the tnoroluK with coixAdentlnl Instructions to 
take up iKisltlons and remain Btalbnairy, prlncliiull.v at 
cross-roads, within the urea wvered by the operations, 
and keep time till 1 1*. M. ; these isisltlous were, of 
course, kepi secret from the roeoiinriUerliiK oUlcers who 
were sent off later In the day and allowed one and one 
half hours in which to obseive and make notes, on the 
uiiderMtandlTit; that the.> were to keep their machines at 
an nllltude of mil less than 2,5d(i feet. Kuch aeroiilune 
carried a tillol and olsicrver, and the latter was pro- 
vided with a uiuri of the Oieater of oiierntlons, and had 
to make his notes In the air and hand in his report Im- 
mediately on return to camp. The results were not 
published, but are understood to have lieen satisfactory, 
and the pilots maiuiipsl their machines exceptionally 
well In face of the very gusty wind. Itoring this week 
the demonstrations of rigging and tuning up of aero- 
planes which took place from time to time, for the 
special IwneAt of the rank and Ale of the Uoyal Flying 
Corps, were found to be very Instructive from a prac- 
tical iKiliit of view. 

Observation of artillery practice was carried on dur- 
ing the second week, together with other work of an 
exiierlmental nature, of which the results were not 
made taibllc; siieed tests, climbing and landing tests 
were carried out, the latter including dying by night 
and landing by tbe light of s|ieolal dares. 

It is recognised that since u military aviator may fre- 
quently have to laud In an unknown part of a foreign 
country and get away again, and even during maneu- 
vers In his own country can never be certain wliere he 
may have to come down, tbe power of lauding with 
safety Is one of the most Important parts of his train- 
ing, and Is studied accordingly, Iwth as reganls chisis- 
Ing at a rapid glance around the best available lauding 
place, and making the best lauding practicable under 
unfavorable circumstances. 

On .Tune .10th the aircraft exercises consisted of aero- 
planes searching for a disabled aircraft, represented by 
a balbsm, which asceudei! from u point unknown to the 
searchers, some thirty miles from the Concentration 
Camp The altitude of the balloon vaiie<l from 2,000 Ui 
n,US( feet, and as tJie day was huxy. If c<iuld only be 
M<>en frean a distance of eight miles at the furthest; 
nevertheless 1( was found by 50 ja-r I'ent of the aerial 
scouts who weic sent ui> In the aeroplanes to lm>k for It 
Thi'ougboul the whole iteriod of the month In camp 
the rpconiiHlsNance tests and practice were contluiunis 
and progressive, as was only iialural, seeing that obser- 
vation of the enemy's movements and dlsiNwltlons Is the 
end and aim (o which all else connected with military 
aviation Is subsldlury, and there can be no doubt that 
the combliKMl training of all ranks and llie opporluiil- 
lies for coiiferciicc, exchange of Ideas and mutual in- 
struction. In addition to listening to lectures and discus- 
sions on various topics, were of the utmost advantage 
to all who took purl In this Arst Concentration Camp 
for Aircraft In Crciit Hrltnln 

The Canadian Arctic Expedition 

A CCOJlItlNt; to Inlorniutbin received In Toronto 
Seiileinlici 1st, Slcfftiisson, the leader of the Cana- 
dian Antic I'’ai>ci11i1oii, set out ' from Msrtlu Point, 
northern Alasloi. on yinicli Uk’tid, last for a sledge jour- 
Dov nortlivviird ovci the sea lee After sending back 
a suiqKirtiiig imit.v nl tlie edge of the continental shelf. 
In latitude 7(1 degrees ‘jp intiiuteH. longitude 140 degrees 
;i0 inlnute.s west, tbe leader iirwfS'ded with two men, 
(an* sled, sl.x dogs, two rifles, nnd plenty of ammunition. 
He cxiiected to turn IhkK- at tbe end of Afteen ^nys, but 
thought he might be ilriven by winds and currents to 
Hunks Hand. Nothing, however, has sliiee been beard 
of blni, though two vessels have enilsed along the coast 
of Hanks Land In search of him. Tlie southern section 
of the expcsHtloii, under I>r Anderson, left IlerseUel 
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Island about Angaat 17th ftir Coronation Onlf, 
ekploratlaiw will l» carried on in accordance wtth ttw 
original programme, A dtaiiatrh iFrom Nome, dslM 
iileptember let, announced that the revenne cutter 
“Bear” had failed In Its attempt to reach WrangeJ 
laUind, where Stefftnason’s northern party took refuge 
last season after the Ions of the “Karlnk.*' The "Bear" 
was within 20 miles of the Island on August 2let, but 
after AghHng Ice and storms for six days was forced 
to return to Nome for coal and provisions. She te now 
engaged In another attempt. Tbe former revenue 0U^ 
ter “Corwin" has been Attod out by miners at Nome 
and hue sailed on a similar errand of relief. Mean- 
while the hopi' Is still cberiahed that the Ruealaa toe- 
hreakors “Taimyr" and "Valgatch,” which are making 
their third aiinuaJ cruise In tbe Arotlc, may succeed In 
lo'lngliig off the inurtsaied explorers. 

German Men of Science and the Britirii 
AaaodntioB 

A M(*N(! the {larty which proceeded to Australia to 
attend the meeting of the British Association were 
a nnuils-r of distinguished Uerman msn of science, who, 
ill most cases were accompanied by tbelr wives, daugh- 
ters, or SODS. Germany’s war with Great Britain has 
iieecKsarlly iilaccd these scientists In a tmsltlon of dU*- 
culty, since they are subject to the orders of the Oom- 
moiiwealth military autboHtlee, as regards depsrtnre 
from Australia, and even In that event, their destina- 
tion must be a matter for official cognisance and settle- 
ment Perhaps the most iwpularly known men are 
I>r. A, Penck, professor of geography In tbe University 
of Berlin; Dr. F. von Luseban, professor of anthro- 
IKilogy In the same university; and Dr. J. Walther, 
professor of gesdogy and ivalwontology In the University 
of Halle. Included also among the visitors were a num- 
ber of American, Russtan, and Danish scientists. 

It is possible that the temporary hospitality of 
America, a non-lvelUgeront power, may prove a way out 
of the grave situation that has arisen, one nnlque In 
the annals of science, and of unforgettable cbaracter. 

For tlie Information of our readers we apiwiid a list 
of American scleuttsts who accepted the Invitation of 
the British Association to Its Australian meeting: 

Mr, O. G. Ablag, director Smithsonian Astrophysics 
Observatory, ■Washington. 

Mr. Z. tlulier, professor of geography and geology, 
University of Chicago. 

Mr. F. Maker. Hcrtpiis liultlttttlou for Biological Re- 
search, San Diego, Cal. 

Dr. Lyman J Briggs, Department of Agriculture, 
Washington. 

Dr. R. T. Ghamherlln, Geological Dupartmeut, Uni- 
versity of Chlrago. 

Dr. E. G. Conklin, professor of soology. University 
of Princeton. 

Dr. C. B. Davenport, director Department of Hxperl- 
mental Evolution, Cold Spring Harbor, Long Island. 
Prof. W. M. Davis, Harvard University. 

Dr. G. A. Dorsey, curator of anthropology, Field 
Museum of Natnral History, Chicago. 

Mr. C, F McClure, Department of Comparative An- 
atomy, PrliK'eton University. 

Mr. E. 8. Moore, professor of geology and mineralogy, 
Hchool of Mines, Pennsylvania State College. 

Prof. Ira Remsen, Johns H(d>klns University, Balti- 
more. 

Dr. H. C. White, iirofessor of chemistry, University 
of GiMjrgla. 

Dr. W. M. Wheeler, professor of economic entimiology, 
Harvard University. 

War IniM Number 2 of the Scientifle 
American 

T he Heptember 5th Issue of the BcreXTimo Ambuvan 
— our War Numlier — has met with tbe success that 
we anticipated. Carefully preimred with tbe assistance 
of military men, rach an ex|iert In bis special held, It 
met a iKipnIar demand fur accurate Information on tbe 
technical usiieets of imKlem warfare, which seems to 
be Insatiable. Large as tbe number was and; packed 
with articles and pictures of tbe most timely character, 
It could not possibly exhaust the subject. Accordlusdy< 
it has been decided to make the next monthly mogaatne 
numlter of the SciENTiriv Amhucau — that which wB^ 
bear the date October Srd — another war lasne. In which 
subjects will be discussed fully as important as those 
which were taken up In the Heptember number, but 
which the limitations of eimce prevented oar cooper- 
ing at oil. 

We have heard very much. Cor example, of tbe turret 
fort, which was used with such brilliant success at 
Liege, but which Anally succumbed to tbe enormous 
siege artillery which tbe Germans eventually brought, 
tn bear. Here we have at once two subjects on wbUh' 
practically uotbiDg has appeared; Tbe modem AxgA 
fortlAcatloii of steel and concrete, and tbe means gar 
rcd^uclug tt. The October 3rd Issue of the ffcnWTiWO 
Aukbk'an wilt, therefore, (>ontatn an elaborate drawing 
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by hli^ angle Are, drbpiied bwnrtltlAM; bt goglMf 
explosive UptMt haptata (lefnuip ipniy^ 
protwtloiu and maufhlij' serv|p 

bhve beam mwth. Wtx ol (to itottag topi Artot 
#hich the Oermam have aowai Ow Month lie»t ato 
whloh have proved such a metaaoe to tmttnel toptofr 
How an these mince coostnutod? What le «(- 
ihctr How does a battiesUpguanl itself agaitotttolht 
Theee questloiM will all pe tohto up la ah authtottlithiw 


Tbe eubmarlue boat, too, wjU cammand tts itofliilli of 
BttentlOD. Sectional views of boats wtU be ptthtobed 
and the Interior medianbna of a submailiie rgreeled 
Just se if R were a watch that has been pieto* apaft 

Of forttdoatlons in the Aeld guifiih Also uAy he ietotoA 
from the Ootober .Srd Issue of the Soomnno ApWitoit. 
it la known la a general way to the pnhUq tbto' hb- 
Stacies of every kind are thrown In the way of Attack- 
ing Infantry— barbed wire, fHled tress with All thetr 
brandiss and Similar barrleadss. Such obeiAOtoi And 
defenses ate thrown up very systeuMtloaUy. The ohhr- 
acter of the obstacles and tbe methoda of placing them 
In poslttoa will be described and Ulustratsd. 

John Barrett, director of tbe Pan-Amerioan Unkm, 
was the Arst to draw the attsntlou of American ttwni- 
tacturers to the trade opportunity which confronts them 
as a result of the war. The SoncNTirio AiuaioAM has 
asked him to prepare an article In which the prospects 
that now tempt the American busluess man are care- 
fully considered. la-tters from jiromlnent Ananoisrs, 
merchants, and mauafacturt'rs on the snbject will also 
appear. 


A St(«et Traflk SigiiAl 

T o ease the work of tbe tradlc poHoeman and aftord 
a far greater measure of protection to tbe traveling 
public, Mr. H. D. Htmer of Ht. lamls, Mu., has Invented 
n device by means of which tbe guardians of the tralAe 
will not only be protected from tbe weather, but will 
la' relieved of the strain of extending their arms and 
removed from tbe direct center of traffic. Mr. Hsusr 
offers to give Uls invention to the public. The deVkw 
Is exceedingly simple In cunstructiun, and by no menus 
expensive. It (-onslsts of an overhead signal or seraa- 
pbore, operated by a traffic officer who Is removed from ■ 
the direct path of traffic and Btatloued In or under a 
shelter house, which la slightly elevated, on the street 
comer, where he (an observe and direct the movements 
of traffic by operating tbe signal device and signal 
bells. He is consequently out of the danger sone him- 
self, and can devote all his thought and energy to mln- 
Imtalng tbe risk of others. Tbe signal will be suspend- 
ed from a cable attached to poles located on diagonal 
coroera, and in plain view of pedewtriaus and vehicle 
drivers for a long distance. 

The signal consists of four somapbore blades, eodb 
about 86 inches long, constructed similarly to an elec- 
tric ceiUug fan, two of tbe blades being colored red, 
signifying "danger" or “stop," while the other two 
will be colored white, and will signify "clear" or "go 
ahead." To render tbe signals effective by night, elec- 
tric lamps wUt be provided for the semaphores, the 
colors being tn accord with the colors of the sematootw 
blades. Tbe signal is moved 90 degrees In botli dlret'- 
tlons, tbe attention of the public being called to the 
change by an electric bell, which Is situated on the 
imle where the traffic guardian Is standing. 

When tbe signal Is not in use aa a guide to traffic, 
the semaphores may be placed diagonally, which would 
be au Intlloatlon that the traffic guardian Is absent and 
traffic conld proceed under Its own control. 


Hie Current Sumplenient 

I N the current issue of the Scvcmaio AMnuoan 
ruuiUUT, No. 2020, ot 8eiitemlier lOth, will be found 
a splendidly l}t^rat(Hl article on the Canadian Alps, 
which Introduces' a new American idaygruund and aclen- 
ttde Btorelumse that will be aiqirecluted by all lovers of 
natqna scenery. There Is a second Installment of Brof. 
Buteeoul) remarkable address on Heredity, which ia 
bebur published in full, and every line of which will be 
read with Interest by laymen as well .as eclentlsta, A 
bfirff .ibliiillcatlou of Roentgen Bays tells about an l»- 
fhljlble method of establishing the authenticity of Mi 
palutingi, and tbe detection of forgeries in art Ame- 
(Ica’e, Opportunity by a World Catastrophe Is uh In- 
(cteaBAg retuMC of history, and discusses a, matter ttot 
til sfugaging the attention of the whole country, !fto 
luduhtrlea bf tiiegc tells of its great uanufactorias anti 
many tltpely facto abont the modern artillery produced, 
there and in other Hnropean countidea, The condlttoldw 
goyetoatr .the otmtltig ooninst fw traetnr fctolanea at 
flan Hlnfo, by tto 17. B.'Atmy olfltoliA Awtalna matter of 
value to all tkAintotod with (he biilMiag namilaiieA 
There is also mnch other valwtota tiMtttov. ‘ ' 
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It to 8to|» a Motor Car 

of the BcUftnmo Amkiuoam: 
tto loMo of thin year there wa« an 

||Hitttyj|i! w^b reference to the force leQulrod to etop a 
me^ tar, end you ennounoed that you would be Klad 
to toar ftoiB your reader* on the pr(4>lem. I have seen 
no reaponee In the later iawuee and would eubnitt the 
fOllOW4>8 da an lyiproxliuate eolutlou of the prulilem. 

Ito "insclflc InQotry waa— what will It take In welcht 
or power to atop an automobile welKblng <1,600 iraundH, 
tranUns ^ mllee an hour, within 60 feet. 

{Jne and one half tlinca the number of mllea an hour 
ta a vary oloae approximation to the numlmr of feet per 
Meoond, and we may, therefore, take the velocity of the 
car an to feet per aeuoud. 

tlw energy of Uie awmined car in foot-pouudH le, 
tharefOre< approximately 6,600 X SO X 80 64.4 


or ditJDtS foot-pound*. 

Ai tiie oar i* to be *t<S8)ed In SO feet, the force In 
pound! required to be exerted throughout the atop 1* 
41M»18-+^ao»> 1,680, which la nearly one half of the 
weight Of the car. 


From the equatlou for a falling body, we 

Khonld alao find that the height through wh^b the enr 
would fall In acquiring the velocity of 30 feet jut 
Mct'ond, la about 14 feet, and aa tbla la a little leaa thuii 
one half the diatanee In which the car la aaaume*! to 
he stoi^aal. It wiU retinlre ii force of a little leaa than 


<Hie half of the weight of the car acting through 
tha apace ut BO feet to abaorb the energy of the car 


and bring It to rest ^ X 3,600 = 1,688, which con- 

\doJ 

11 rm* the prevlona «*ompututlou. 

The time required to bring the car to reat la equal 
to the dtatauce, divided by one half of the veloclt.v at 
the moment when the atopplng force liegltia to m't, In 
tbla cue 80 h- H X 80 •»< 2. 

■The work, 48,018 foot-ponnda, la, therefore, t)ertormed 
In two aeconda, or at the rate of 24,466 foot-pouuda la^r 
secoOd, and aa a horae-powor performa 660 foot- 
IKiuuda of work per aecond there would be an exertion 
24,480 660 <» 44^ horse-power In bringing the car to 


Conversely 44 V4 horse-iwwer would generate a veha*- 
Ity of 20 miles per hour In a space of SO feet, If noth- 
ing hut the Inertia of the car were taken Into account. 

Aa a practical matter there would alao l»e the road 
friction, running gear friction, air resistance and the 
like to be overcome, ao that much more than 45 horse- 
power Would be requlnal to atx-elerate the car to tliat 
M|wed wltMn that distance. If It were puaaible to he 


For a like reaauu somewhat less than the force or 
Ituwer computed aa above would be required as a brak- 
ing force to atop the v&r, tor the naid friction and air 
reafaitattoe would aaaiat, and the running gear friction 
acta In oflect as a brake, in ao far aa It oppoaea the 
free rotation of tbe wheels. 

It la much more important to know the mlnimiun dis- 
tance in which a car con be brought to a atop from a 
given apCed, than to know the force required or power 
(onauihed. There la no dUHculty In making brukca to 
give the maximum retardation attainable by braking 
action. 

The limit to the retarding effect, and to tbe reduction 
of distance within which tbe stop can bit made, depeuda 
upon the frictional or tniotlonal bold of tbe wheels on 
the road surface, and this varies greatly with the con- 
dition df the roade^lng very small on a wet and muddy 
or ’‘groaay*’ aurface. 

WItttoot having any deflnlto luformatlou, I Judge 
that tbe eoelllcleot of friction between a good gravel 
or macadam road aud the Usual pneumatto tire with- 
out (diglaa la about 0.4, and that it w ragely more, and 
frequently much leas than that In ordinary driving 

If WU take the coefficient o^ frtettod of tire on road 
u 6,4 we have only four tentbs of one half of the 
wiitgbt ^ ttle car M the maximum rotardtng reeiatance 
durlVgUlle from tbe brakes, when, aa la uaually the case,-, 
the. httiims ««e on the driving twlr of wbaela only, and 
the 0 ^ tbe cur la about equally divided between 
iniw hid nsw Wheels. 

' tbht it takes a tom of about one 

or the car to atop the oar within ao 
toot, alymed of to mites per hour. We have, how- 
miwy ''Ite: Ihiir; a tluartov of the wetgbt nf the car 
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available oa a retarding force, and consequently from 
60 to 66 feet Is the ahorteat distance In which a <!or 
(»n be attqtped from that speed by the brakes on a level 
road with an excellently bolding rend surface. 

The diatanee. It will be seen, does not deiiend uiain 
the weight of the car, except for wind and road frl<‘- 
tlon reaiatancea and the like, which are not very large 
factora in coming down from 20 miles vier hour. A 
three-ton car can bo stopped by Its brakes In about as 
short a distance as a motor cycle, although It would 
take a much larger number of telegraph iwlca to bring 
the car up abort than It would to stop the motor cycli-. 

Drivers should Hla<i remeiiiber that the dUtuuce In 
which a car can be atopiied by the brakes Increases as 
the wjuare of the sliced. It Is four times us great 
from a speed of 40 miles per hour as from 20 miles 
IHT hour, aud 0 llnu-s as great from a aiieiHi of 60 miles 
lH‘r hour. Almut 260 feet Is the least distance In which 
a <'ar can be stopped from 40 miles ja«r h<mr, ami over 
5(K) feet from 80 mllea per hour. The wind reNlatuiice 
gives quite an appreciable aid, however, at the higher 
siieods 

In atoitplug from 20 miles per hour the car will travel 
4<'i feet before its speed la reduced to 10 miles p<‘r hour, 
and 16 feet further In coming to a full atop from the 
10-mile speed. 

Except with an excellent road surface the distances 
will be much greater, and possibly by the use of cbuliis 
they might lie reduced a little, but If a driver la willing 
to Hubject hla car and tires to the strain I think he 
will find by actual test that the diatancea above given 
are the beat he can make. 

Of course If all four wheels were equipiasl wlUi 
brakes the distuiices would lie about <uie half of those 
above indicated. 

There arc various other factors that might be dis- 
cussed If apu<-e were available. 

A general formula fur the least distum-i* In wUleb u 
<'ur cun Ihi atopiicd by its brakes <oii rear wheels 
uuly) Is: 



a here 

/> is tbe distance In feet. 

p Is the voloclt.r In f«H*t is‘r second. 

II Is the atasderatluii of gravity In f<K*t jiur 

MH-OIld 

/ is the eoeflicieiit of friction of tin* on r<iu<l 
It will affonl a reasonably safe margin to take / as 
0.8 (80 tH‘r cent), and a good working approximation Is 
afforded by dividing the square of the velocity by 16 to 
give the distance In which the car cun lai stoiiped on a 
gmal road surface In gtaal I'uiidltlou, i. e., 

/> = V10 p*: 

or, divide the i«iuare of the apeetl In miles per hour by 
4.4, or say liy 6, to give an eusllj comput<>d result with 
a reasouablc margin of safety. This woubi give W feet 
aa the distance when the sjieed Is 26 miles per hour. 
Ituaton, Maas. Jusbpu P. Livbsmobic. 

The War of the Nations 

Tti the Editor of the SiiKHTiric Amkeican . 

Without entering Into tbe purtlHansbl|m or race ani- 
mosities of Euruis*, wlthiiut taking sides In what Is 
I heir affair, and nut <iurs, <iii a basis of our natural 
syrapathlea, duea It tiot still la*li«Nive us to consider 
wliut effect tbe result of this great confflct may have on 
our own Interesta and destinies as a nation? For that 
such an effect It will have Is uiideulnble 

Should Uie alliro win, tbe status i/uo ante helium will 
la* largely resumed so far as the worbl outside of En- 
ro|ie Is concerned except for the luuilhllatiou of Ger- 
man wimraerce. It la true England will uo longer be 
menaced by German.v, therefore will be miire strongly 
couflrmed In her naval suiierlorlty ; but, on the other 
hand, England will atlll have enough to take care of 
with the otber nations without resuming her qnuiidani 
]K>slttan of bully against tbla natlou. 

Should, on the other hand, the allies lie defeHt<‘d, 
Germany would tsicume supreme uu tbe seas and ns- 
aumo the Napoleonic rOle of France a century ago. 
Assuming tbla poaltlou can be maintained, tbe German 
navy and mercantile marine would dominate the world. 
Which, then, la moat to our iutereat oa n nation? 

The prime, if not only, fact to remember In deedding 
this questiun la that whereas England baa always snic 
Iiorted onr Monroe Doctrine, Germany haa always been 
huatllc to It ; In fact, we may say that but for England 
a-e never could have aupported It until now Germany 
la, among tbe nathma. a “bounder” or “climber," as (he 
Eugllah aptly term one who eagerly elbuwa hla way to 
the front withiiut regard to tbe rights or Interesta »f 
' others. With her rapidly growing power site has as- 
serted her voice more and more loudly In “Weltpoll- 
tlk,” and without coimldeiiug her eager competition In 
the Noutb American trade as being other than an ami- 
cable one, we oauimt properly neglect to note her as- 
sertlveneae In mattora Closely touching our own sphere 
of Interest, notably In tbe Mexican and Snu Domlugaii 
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muddles. It Is well understood that Gcnmui.v covets 
naval atatioiia or other territorial outposts In the VVi*st 
Indies, and It caiaiot Is* a hud guess (hat she would 
follow the same tactics to get them as she dhl. for ex- 
ample, 111 the case of Klao t'lmo. or .Vusirhi In the case 
of ItoHulu, or both of them In the present war. The 
Teutonic i)()llc.v of territorial forward mov«'iaeut has 
alwajs been <aie of sudden seizures, taking would-ls* 
upiMuents by surprise aud then pleading fait atviimph 
With Germany In the nseeiidunt. It goes without say- 
ing that we should huvi* to greatly strengthen our naval 
Pfiwer and to malutalii the utmost vigilance to pnweut 
some Nueh surprise agulasl us somew’here In the new 
world, with the almost ccrbilnty of Is-eomlng ultlumti-ly 
embroihal ourselves In a war with tJerraany that would 
reduce us, ns It pretlously reduced the other nations, to 
a seconilary place 

To thesi‘ considerations Is to Ik> added that of simi- 
larity of national Ideal as between Germany and the 
allies, Geriuany puts forward ns h<>r great slogau the 
repression of the shnle ••iHirliarhins" , tint the facts of 
tiistory are not to In* forgotten Without even meiitlon- 
liig the Ctuitury -long friendliness of Kusstu for the 
Diilted States, iinhrokeii by any unfriendly act, let us 
go hack again to the Bispiol of the NaiKdeonle wars 
when the so cnlled Ihdy Alliance was formed by Itussla. 
Prussia and Austria with the obJi>el of uphohltug 
nhsoUitlsui In general and jireveutlug the revolt of the 
Spnidsh eolotiies In Ameriea ill iiartlciilar It was this 
very Holy A1 llama*, led by the three Euroiioan auto- 
eruts, hut opisised, la* It rememlvered, both by Great 
Ilrltnlii aud France, that led to the establishment of 
our historic Moiins* Doctrine. Names and clrcum 
stances havi* changed, hut iiiitionnl character has not 
Western KuroiH* and the I’lilted Ktates still ri'inuln the 
free countries of the world, mid eastern Europe luilds 
the absolutist countries; the dividing line between them 
Is clear, and so Is (he Interest of (he riillml States. 

'llie effort of one eniiiitr.v or one rnee In iloiuiiiute all 
the others must ultimately eome lo naughi , such has 
ever lieon the history of the world, and all such empires 
but oue have liceii of brief duration, the single exeeji 
Hon la>lng due lo the enormous concentration of clvlll- 
xallon at a single |iolnt. T'lHmately such un empire as 
that of NiukvIpoii existnds until It falls to pieces of Its 
own weight, but In the meantime such a military pre- 
dominance us that threatened by the Teutonic civiliza- 
tion at this time, even for a few years, would work 
serious and possibly Irreparable Injury to our interests. 
Milwaukee, Wls. Okobok W. CoLUta. 

An Opinion of Our War Numbter 

T<i the Editor of the Scucntivic Aufjucan * 

I wrote you on .vesterday that the SciKNTiric Amkri- 
cA.v for ,Septemls*r StU had not Iveen received, I heg to 
Inform you that It eame this morning I am sorry to 
have troubled you, and trust this will reach you before 
you have sv'ut us another cojiy 
Penult me to say this pnrier <*ont8liis far the most 
complete and eompreheuslve Information in regard to 
the war that 1 have seen anywhere, 

I am buying an extra I'ojiy for my js*rHiaml pleasure 
My hiishand. the late William Ogllvlc. e\-Govertior of 
the Yukon Territory, was for mniiv years a enustuiit 
reatler of the Sciicntific Amehuan, ami oiu* of your 
very strong friends. I feel you may la* pleasial to know 
this. (Mas ) <). P H. OainviK, 

Ottawa, Gatiada. Librarian, Mines Branch. 

For Pusinflr Througfi Mine Fields 

To the Bvlltor of the ScreNTiFic Amkbican : 

In tliese days of Imise ffoattng mines would not ii rojie 
ia*t device projected off lioth sides of the how of a slow- 
inovliig ship (after the manner of the familiar cow- 
catcher on a l<s*otii<itlve) tend to lessen tbe danger of 
destruetlon by such mines? It seems to me the slow 
Sliced of vessel (which is presumed under such eondl- 
llons) would deflect a mine In many eases and at least 
prevent H |s*reentagr, even though small, of losses at 
the prt*spnt time 

I have h(s*u told by friends that this Is an tmpraetleal 
suggmtlon and altogether not feaslhle Will you kludly 
glve me your opinion on the subject? 

New York. Ciiaoucs P. Fbv 

[The Idoa la not altogether Impractleahle. If the 
net were of wire and capable of lK*lng lowered on booms 
from the tiows. It would form an effective inliie-exphsler, 
when a ship was imsslng, at shiw sja^ed through a mini* 
field.— E d.] 


Artificial Rubber from Coke Oven Gases 

A t a recent meeting «f the Iron and Steel Insiitutr 
In Loudon. Its president made this signlllcaiil .stale 
meut; “It Is Isdiig sought to obtain from coke oven 
gaaea those hydristirhons the derivatives of whleli .iie 
found In ruhlier Exjierlinerits that have Ihs>ii luade 
liermtt the foreshadowing of (he luanulaetuie of ai-K 
flclal rubber from this source '' 



Wireless Car for the French Army Equipp^ Powerful Field Apparatus 


By Jacques Boyer 


T he new nutomoblle wlrelew Htatlou of the Oom- 
tmittile (Wn^THle RadloteleKrnpbItiue In the moat 
IHiwerfuI field atnttoii of thin sort that haa yet been con- 
Wructed The velilcle, which carrlea Ita own crew and 
aupidles, can travel awi mllea without reprovialonltii;. and 
can then send wireless njessaRes contlnmmaly for five 
hours. The first commuiitcatlons, made for the (lurpoae 
of adjiistlnit the Instniineuts, were recently exchauxed 
Iwtwmi (Ihateaiiroax and I'arls, a distance of 180 miles, 
with complete success, The coiistmotors of the twrt- 
ahle station hoi*e wwn to Increase this range by making 
some changes In detail, but the results already obtained 
are sufficiently remarkable to Invite attention. 

The chassis of the car, made of hammered steel plates 
and solldl.v braced, la of the 10 horse-iwwer commercial 
Itenanlt tyjw, approved b,v the Minister of War. It can 
carry a load of 6,800 pounds. The hooded four-cylinder 
tnotor corresiMuds to the following siieclfications : In- 
terior diameter of cylinders, 3.5 Inches; stroke, 6.6 
Inches ; valves controlled by a single arbor with cams; 
Ignition by high voltage magneto, automatic carbureter 
with braked air valve, capable of using gasoline, licnsol, 
or carbureted alcohol. 

The speed changer, which gives four speeds forward 
and one backward, carries a pinion and gearing for 
driving the alternator In the interior of the car. The 
pillion is engaged and disengaged by moving a hand 
lever. The control of the speed changer Is also offei'ted 
by means of a hand lever, without lateral displacement. 


and the motion Is transmitted to the wheels by a shaft 
prdvided with a universal joint. 

There are two systems of brakes. Ona brake, ojieratod 
by a pedal. Is applied to the trausmlndou shaft, Imme- 
diately behind the speed changer. Another pair of 
brakes, controlled by a hand lever. Is applied to the rear 
wheels. 

The Irreversible steering gear, comprising an endless 
screw and a bellcoldal sector, controls the levers of the 
fusees by the ititermediation of a damping tube. The 
wheels, made of wood, with bnbs of the artUlery type, 
have solid rubber tires, single for the front and double 
for the rear wheels. The chassis measures 18.6 feet In 
length and 6 feet In width. 

The body of the car Is designed to afford the maxi- 
mum of cianfort to the thirteen operators that can be 
carried with their etiulpment In order to prevent the 
sound of the wireless apparatus from escaping and Ite- 
trayliig the presence of a wireless station, the cabin Is 
Inclosed In dunble walls with an Interlining of felt The 
alternator la placed In a closed, tint demountable, com- 
partment in front beside the driver’s seat, behind which 
aro the wireless telegraph instruments, a table and sev- 
eral upholstered liencbes, sufficiently long and wide to 
1 h* used as couches. 

The must Is made lu tnterchangeablc segments, which 
are carried on the roof of the car. It Is erected In the 
field hy three men. In the following manner ; The seg- 
ments are assembled on the ground, like those of a 


fishing rod, and the mast Is then nilae« hgr aitum 
pole and a tackle. In this operation the husC tittM lMt 
a broad plate which aarvea as Its base. ^ , * ‘ ' 

The aotenna i# conapoaed of tA% oohtea o# 
wire, which are attached to the toaobitor kt, thfi 
bead and are stretched laterally by cords |p 

pegs driven In the ground. losuiatOni of toUifhfahd 
ebonite are Interposed between the cablea and ilte coi^ 
The mast-head Is connected With tile cor fay a hevWlilfa 
wire. The earth emmection Is made by sii|i'^||gi ilf 
wire netting, about fifty feet long and 
wide, which are laid radially on the groiat^ k'Mttnd’^e 
station. 

The currant required for the opecatton of the Win* 
less apparatus la fandsbed hy a self>exdtifig mnocipha^ 
alternator fat very light constrootton. The altoruatov la 
driven by tiie motor of the car, with which tt can he 
connected by moving a lever attachmmit to the speSd 
changer. 

The rheoatat of the exciter Is mounted on an tnso- 
lated base within easy reach of the operator. 

A static transformer of the commercial type. Im- 
mersed In oil, raises the voltage from 260 to 4,000. The 
transformer Is carefully Insulated and is protected from 
return currents of high frequency hy two choking ooUa, 
wltbont iron cores. 

The apiwratUN also Includes n thermic voltmeter, with 
Its commutator, a thermic nmiHTcmeter, a quick-acting 

(Oosoisdcil mr /)«(/'• *** ' 


The operator at work in the portable station. The alternator beside the driver's aaat. 
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t«ft— Th« third baMman haa miaaed a wild throw from the field, and although the bau naa paaiiea nun leu iifci, Uc ■•»• i,..t ..-• . ... 

tltia Ulmtratea the speed of a thrown ball. Right — Catching a runner napping at first. The slide by the runner gained the time required by the fielder to stoop 
and touch him. Center — Two out and three on bases, and what he did. The ball la half way to the base, but the catcher's hands are not yet down. 


Time as a Factor in Baseball 


What Must be Done in a Fraction ofa Second 


Hy C\ H. Claudy 


I ICneiv when tbe.v InW imt the lirnt (llauiutid anil 
docdded iiiMH) the weight and mIm> of IuiIIh and hats. 
The txh'tilsrlty of the game ns a n|h‘cIm(U‘ deiwiidh 
iargely uram its umxu’talnty, and Its uiioertainty <1<<- 
pends enUrely uiwii the relation l)etwe«‘n the dlatunoes 
twtween Imgs and the idate. the lilHtHtioe u liall 1*811 la- 
Iwttod and thrown, and the time rwiuli'od to make the 
bail travel, whether proi>eU(x.l by am or but. 

Am every “fan" knows, the bases are flO feet atwrl 
The fastest time ever made about the buses from home 
to home was 184b amxmils. and this not during a game 
Klftecm seconds about the bauee Is fast time, or 844 see- 
ouds between Immus with a running start for all czceiit 
first baso. First base has been made from the plate 
on a bnnt and run in SMv seconds, but the time Is very 
uuuKual, 4 seconds flat tmliig guot) 
time. Ask a “fan” how fast 1 
ball battl'd so it strikes the 
ground in the infield tmforc 
It is HeUleil goes 011 the aver- 
age. He will guess any- 
where from 3«l to 800 miles 
an hour! But hold a stop- 
watch cm ail batted balls 
during a game and count 
only those which are lufleld 
grounders, and you will find 
that they average almut tlie 
stiOed of a fast express train 
— «ay (16 miles an hour, or 
88 feet per secnnid. 

The Nhortstoi> will play 
from 110 to 135 feel, from 
the plate. SupiMtse he gets 
ail Infield grounder 185 feet 
from tlie plate. At 88 feet 
a smxiud. It f;«ken lA 
staxMids to reach him. Al- 
lowing 1.7 seanida for the 

throw to first base, ho has U.fi of a second only In which 
to iggke the cutcb, draw his arm Imok, and make his 
throw. Yet more men are tbrovM oiH at first base on 
ground bulls fleldwl by the shortstop than ever lamt 
tlM‘ throw to the first otatkml The play Is almost 
alwajim oiose — so close that oi»o of mo dUTerences be- 
tween a good and a iNwr flnrt baeoman ie that the goo<l 
one: will reach far forward to g!et a hall, knowing tbaf 
m ^ tt takes the ball to travel the 5 feet he laiii 
«my toake theiRilBeretMie hatween *Viafh’' and “ont !" 
t|‘ te' iH(i([«OBe of this delicate twtehoc between time 
liMlteil ^hull and th«0w, and him ablitty of a man to 
site. Ml that the lautebaU »» 

'teiMath iwqidNBteitei of tto atniotdte, aln and weight 
of and Wh]t major leaguo players can play 

With but major league halls made by one of two 


great firms. They know, these ImsidMill Holoiis. that 
a fraction of an onn<*e difference in welglil. a fraction 
of «u Inch difference In siae, may weigh down the hnl 
umxf in favor oithcr of the fielder or the batter -and 
the balance (and so the uiK-ertalnt.v) must la* kept as 
lH*rfe(‘t us mweihle 

When a man gets on first taisc, his next thought is 
Ilf second — (he station only MO feet iiwh}, which Imiks 
so iioar and Is so fai. A giNsl liasc runner mo// Im> 
iible to fake a “lead" of 10 f««el — though he mnsf tnsxls 
be ver.i gtssf ftide«al to do so with a clever pitcher. 
He may thus reihux* the disteiiee tetweeii bas<>s to 80 
fi’et. With a staiidlug start, any gooil base runner 
should make this distani'e in 8 seconds. Ktartlng us 
the pitcher lM>giim to deliver the ball. It would seem 
easy «>nimgh to slide into that bag In 8 sisimds time, 
well ahead of the ball. Yet the pitcher, who throws 
the ball IK fi>et («0.5 fo the iilnto and 4.B fw 


Blocked off at second hoae. 

tUai fei't to seisnid base, manage Iwtweeii them lo 
handle the hall so quickly that in the majority of cases 
the Itall Is waiting for the runner when he arrives, gtv- 
iiig the shortstop or second baseman who caught tt 
plenty of time to coach forward mud ihiwn and touch 
the nuiner with the bund which holds the Imll. If a 
total of 8 seconds la* allowed for the two throws, and 
0.8 of a second Ik* allowed the catcher to cateU, set 
himself and throw, then tho ball trawls 184.6 feet In 
3.7 scoondo, or at the rate of 08 feet a second. This 
rate must be again divided, atneo tbe pitcher’s jdteh 
is much more rapid than the catcher’s throw. From 
100 to 120 feet per second Is average speeil for a fast 
hall such as is thrnwn by Walter Jbhnson or Joe WihsI. 
The catcher ran get no ouch speed on his throw, shiee 
he must throw aloug a curvml trajectory, which at Its 


greatest height is .s or I) fci>t In the air Tart of Ids 
throwing fiaw Is |mt Inin iimklng the ball climb. Fans 
who do not know the giime sometimes s|H>ak of a 
catcher as throwing "weak" Invansc his throw fades 
down to the ground at seismi] baae. As a matter of 
fact, the gootl catcher exiA'cts to have his lull reach 
second hose a trifle to his right of the bag and low 
down. Ue hopes for this bwuuse the minute fraction 
of time lutweeii the fielder’s eat eh at tbe ball and his 
droptilng his hands to “get” the runner may make the 
dlffereiKX* lulwwn "safe" and "ont.” For the same 
reason the base mtiner slides. He doesn’t make quite 
IIS fast time sliding as be would running. Hut he la 
under tbe uei-esslty of stojiping quickly and “on the 
lug." and of keeping his anatomy as far away from 
tbe fielder as he can. 8lldlng makes him rartaiii of a 
quick and sudden stop, and also 
nil ken if ncfvssaiy for the fielder 
to litop bis bunds (whleli takes 
time) In touch him. Hence 
the ciiteher saves this extra 
fraction of time with a low 
throw. 

Ask the bleacherlte which 
1 an be hit the fartlier, a fast 
pitch or a slow one, and he 
will correctly tell you the 
former. But Ue won’t know 
nby Were a baseball jilteh- 
ei IntluKely powerful and 
Here be to throw a hundreil 
IiiiIIk. each time a little fast- 
I'l than the /irevious time, 
there would eoine an Instant 
when I lie for«“ of the ball 
forward would he ispial to 
that iiiliereiit 111 the should- 
ers and bat of the luttor- 
Fungo hitting. the hat would break, and tbe 

hall fall “dead." 

But the inisli'iii idtcbcv, isiwerful though he is, is far 
from that isdnl The foiw be puis In bis pitch must, 
pliysleally s|ssaking, be aiUlisl to the force In the bat- 
ter’s swing. The resultant of the two Is I be forts* In 


the buttisl ball. If tbe plteber ivUcbed with all bis 
fi)is*o at a stone wall, tbe lull would rebound. The 
harder ho pitebeil, the greater the rebound. It Is Im*- 
enusi* the rabounil Is gri>ater from the lul when tbe 
.stick met'ts a fast pitch than when It meets a slow 
one, that the longest hits are made frmu fast (dtchliig. 
Of course, fast pitching Is hard tf« bit because that 
element of “time” enters again— the batter. eX|jei*tliig 
one sort of plt(*hed ball, haw tiai Hiiiall a fraction of a 
n seconii after rei*ognli[lng the pitched ball as a "fast 
one” to cUnngo bis mind or “unset" his iima<*les. Hence 
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The MtenHrtnietiire fd Steel 

B)r J. F. Springer 

T hat Homebow curbon cuterH into tbe conit'tx'ltlon 
of aleel In no new fact The method of munnfac- 
tiirp and chemical atialyKiH each teMtlfie-< to HiIh Hut 
iMdtber given any ade(niMte liiforinatloii as to Just how 
the carlaui la dlatrlbuted Thus chemistry may tell 
UK that a certain aaniiile. of nleel cuntiilua O.W) i*or cent 
enrUm Does (bln mean that every idece of the steel 
however niuall will •■ontaln carhon In the Hatnc ftercent- 
IIKC' 'riilK In a <iiieNllou which the chenilnt swma un- 
able to uimwei Hill the inlcroMeoiM' furnishes tlu* re- 
gulred Inforniutloii, and kIvcm a iicKallve answer. 

t'onslder what this means It means, Ural of all, 
that slts'l Is nt)t a chemical compound Water la micb 
a comiiouiid. and wlierever >ou have a quantity «rf 
IMire water lie it Inrce or he.lt minute — there you have 
liydroaeii and oxjKen In the ratio of 1 :S. In the sec- 
ond place. It mnu mean that some fjortlona of the steel 
may not eonlaln carhon nt all. And, In fact, steel la 
not only not a chemical compound, but It does cuuslsi 
of tairtlctes some of which contain carbon and some of 
w'hich do not 

Apparently wherever the carbon occurs. It la In chemi- 
cal combination That la to say, steel does not contain 
[•articles of carhon It contains molecules of carhou In 
combination with molecules of Iron, the two forming 
Iron carbide, Pe,C Indeed, some tbluk there may be 
more than one carbide. But the great fact Is to be 
emphaslzed—carbou does not occur as free carbon. 

On the other band, the Iron doee occur by Itself as 
well as In chemical combination with the carbon. A 
special name baa been given to the pure Iron. Metal- 
lurgists speak of It as ferrite The Iron carbide (Ke.C) 
has also received a apeclal name, rementite 
Now there Is anotlier Imimrlanf fuct, which Is true of 
steel as of other metals. When steel solldltleH It crystul- 
llaes. If It be [lermltted to cool without undue haste 
or nnsnltable msnlpulatlon. the crystals will 
he found to l<e quite large — so large Indeed 
that when the loweat [towers of the microscope 
are used, It is scarcely ixwslblo to get un entire 
grain within the flold. Upon cMunlnatloii of 
such a grain or part of u grain. It will Ih> 
found, If the surface bus been proiierl^ pre- 
[lared, that long strliies appeal wlileh may 
be more or less curved but which aie Inered- 
Ibly thin, so thin, In fuel, lhai ui»ward of 
a5.t)iai would he required to coter sii luch. 

Now each of these strl|s*s Is kuowu to consist 
of two iH.tors— «ine of ferrite, and one of 
cemcntlto. Tim struetiire or eomplox thus 
formed, ctnislstlng of these two svihstanees 
Intermiugled lit the wu.t dest'rlhed, or somt*- 
Mmea as granules of cemoutlle In » miilriit 
of ferrite, Is called iiearlitc This name has 
been given to It lieeause of the IrlUeseence of 
the lamellar variety reminding the otiserver of 
raother-tif-tiearl, 
ttometimea the steel will consist entirely of 
[learllte. This Is. according to some, when the eartioii 
eonteiit Is Just atmut O.W) is>r cent, and when It has 
not been suddenly eisiled from a high teraiwrature, as 
h> plunging Into cold water. However. If n less amount 
of cartran or a greater uiuoiint tre present, there will 
be an excess In the one case of ferrite and In the other 
of cementlte. With a certain ja^roentage of corlsni. the 
ferrite and the cementlte will lie so latlanced as to i»ro- 
duce Just p^•arille Hot If the cariioii falls below this 
percentage, there will Is* too much ferrite The excess 
will be found In •veins" or envelojies around and tie- 
tween the grains of [learllte If on the other hand 
there Is too iiiiieli carlsm, an excess of cementlte will 
l»e formed which will oceui In veins around and lietween 
the grains of [learllte If we examine two pbotograjibs, 
the one showing iiii excess of ferrite and the other an 
excess of eemeiitite, they may iiiipear very similar 
II will Inteiest some to know that oxis-rlments have 
been made to delermlne the hardness of ferrite, cemen- 
tlte and [s-arllte The ferrlle has been found to he eom- 
jiarnthely soft It we take it as a basis of eom- 
[larison. It has been iisrertalinH] from averaging a large 
numlier of tests that is'iirllte Is iihoiit 4 times as hard 
Cemetitlle Ims been determined to he about 2Ti times as 
hard as ferrite It might, at tln-i sight, seem Incredible 
Hint with one of its eoustltuents so excessively hard, 
pearllte should lie as soft us It Is Hut this result Is 
due, no dotdit. to the fuel thiit In is-iirllte the hard 
cementlte Is Interstrullfled with the soft ferrite 

There are other eoiislltnents of steel —of the hardened 
Mirletles- hnf none Is so hard as eemeiitite, according 
to the elaborate tests which have lieen made liy 11 U 
Boynton. Mild sleids contain, then, as hard a eonslltii- 
enl aa any steel They are soft heeuns*' the eeineiillle 
does not occur In large umonnt and Is-canae of the 
manner In which It Is Intermingled with the ferrite 
It Is a simple matter to determine tlio umonnt of 
lemeiitlte In a sample of carhon steel whose ehenihal 
eorariosltlon Is known For all the carbon Is taken ii|i 


In thla Mm <M tgaeBtttte koowtod** 

Taking aoeomit nf Ite <ormula— FekO-«iia rMB<!|ator>) 
Ing that the gtoiahr weighta^of Iron and carbnh 
ri-spectively. 86 and 1*, we calculate at once that the 
carlKin la combined with 14 tlmea (M X 3 -t- 18) Ita 
weight Of iron. 8o that, whatever the carbon [lercant- 
age may be, IS ttmeg that peremtage repreaenta the 
cementlte percentage (14 -f l =* 16). Thtm, If the ateel 
i carbon content of 0.40 per cent, the ceCaantlto will 


iWHabbMi^'tMlMt'Maii to 
tlowever, uy nu)iu» 6 
projecting obUdiMdy tiff from 1 
pte(!», the atrenm of 116bt mar 1 
thtongb a miltgMe oentar afJ 
of the tube. Ms itetait of ^ 
by a tboiiibriovitt, TJWt 

of vtesring the laMw' 



naa a carnon content or u.w per cent, me ceiueuuw w*u » www w- ^ 

constitute but 6 per cent of the whole, by weight. Of • the oenoltiee plate. Indeetl, it ettgoM tafi ,w 




coQriie, it may occupy more than 6 per cent of the 
voiutne. 

Hilppoae now that the ateel has a oartwo content of 
Juot OJ80 per cent ft win then, aO ham already been 
obaerved, conalat of pearttte alone. If we calculate the 
cemmiUte preeent 1^ multiplying the carbon [lorcentage 
l»y 16, we aball get 18.6. This means that pearllte con- 
sists of las per cent cementlte and M.5 per cent ferrite. 
Aa liefore, these percentages refer to weight and not to 
volume. ITobably the cementlte lias a lower siieclUc 
gravity. But. even ao. the presence of nearly 6% tiroes 
the weight of soft ferrite would seem to go far toward 
explaining the aoftness of pearllte. Now the thlckneaa 
(if a strip of 'cementlte plus the thickness of a atrip 
of ferrite In lamellar peOrlite may be taken aa about 
1/26,000 inch. Assuming that the apeeWe gravity of 
cementlte is % that of the ferrite, we conclude that it 
(xicuplea 4/8 of the space, weight for weight. Instead 
then of the volumetric ratio being 1:6.4 (18.6 per cent 
: «fl.6 iwr cent), It will be ].8:6.4. That la. the coment- 
Ife oecuplea roughly 1/6 the apace token up by the 
ferrite — or, what la the aame thing, 1/6 of the volume 
of the pearllte. The Iltrie atrip of cementlte, then, 
which occurs in lamellar pearllte may he estimated as 
having the incredibly small tblckness of 1/6 of 1/26,000. 
This glvea 0.0000067 of an Inch. It must Iw remembered 
fhal this reanlt cannot Iw regarded aa anything more 
than an estimate, since the relative apeclfic gravltlos are 
only roughly guessed at and the width of the combined 


nae iJie apparktiM without Pefbrtndo lo , , 

win be remembered that the eUmd la vdrticttMy 
able Independently of the tnbe ayetein- The 
this la to enable the metalipgraphw to my the' 4Hi|gi)ge 
between the aurfsce of the apedman dad the eb}d;t g|hlia 
Of the miertweope in the present InstrumeBt th|* mM| 
tlou of dlstauqe Is admirably oeehred withdit 
ance of the course of the iUttnitnatlBk ateuRttt Of JldCWt" 
in other words, the proper adJimtmehts heCeawir)) to 
conduct the Hghi properly from the genmttng gto fp 
the senaltive plate may all lie made without taking Mo 
acoonnt the power of magnification to be used. Wto 
wheel seen back of the central standard opemtM a 1**^ 
and pinion for largo movements of the stand. The J)ker 
ones are made by either one of two heads. One of thoMe 
is in view and may be controlled by the flexible tbd 
extending within roach of the operator when at the 
camera. The other rod, whose control is also withih 
bis reach, enables him to manage the arc. 

It Is by means of sneb apparatus as this that the 
new and vigorous science of metallography is making 
snch notable contributions to our knowledge of the con- 
si It utlon of steel and other slloys. 


The Dewey Dedmal Syetem for Fflinff 
Pamphlets, Qippin^ and Bofdu 



Microscope and camera for use in making metaltographic obaorvatlons. 


Htrijie Is hardly known with exactuess. Now the instru- 
mental means by which the coostttntioii of unhnrdenetl 
steel mH.v be microscopically oliserved and a record 
made is an InteresUng piece of apiwratiis. Acoomimny- 
lug this article Is shown a photograpb of an instniment 
(if this character made by E. T«ltx and In use at Oolnm- 
hla Tinlverslty 

it, will be uoUced that there U a long bed frame 
from which four standards rise. The one on the left 
canlm the means of Itlnmluatiou, together with a disk 
[ilereod at the center. The carbons of the arc light are 
in plain view, although the focus of the arc Is hidden 
within the hood It is posoibie to manage and adjust 
these carbons so as to maintain the arc itself at a 
(ietlnite point. Further, the arc may be brought up 
close to the disk or withdrawn from It. The two stand- 
ards on the right carry the camera and are so mounted 
that the positions of the aensitive plate and of the 
(inter end of the beliowa may be adjusted independently 
The remaining standard seen at the center of the view 
carries two distinct piirts of the apperatua. One of 
these Is the stand upon which the specimen to be ex- 
amined is placed. This imrt may be moved vertically 
Independently of the other part, conalstlng of a ayatem 
of tubes. One of tbeae tubes, projecting horlsontally 
toward the left, is provided with a condensing lens by 
means of which the stbeam of light coming from the 
arc light through an Irls-diapbragm arranged on the 
disk may be collected and condensed u|)od a prlom, 
This prism Is arranged within the box-llke cogipartineBt 
vertically beneath the specimen seen on tbs atond- 
,Tust ttlKive tills prism is a microscope. When the light 
from the arc reaches the prism. It is deflected upward 
tbriJiigli the microscope and onto the under surface of 
I he siieclmen, which it thus lilumlnateM. the stand being 
lierfqrated for this purpose. The light Is tbstl refleeuxt 
liiick through the mlcroeeoiie. An it leaves the ralcrtv 
Hcope It fails dpbn a oecood prism somewhat to the rtgb't 
Ilf the former one. By means of tt the stream of Mgkt 


A BUX’T thirty years ago. Mr Meivll IV: 

Ills well known sysieiu of dK'lmni clasalAcatton. 
now exteiistvel.i iist-il in Amerlrwii libraries. 
iKith public and [irlviite. The system has the 
Immeiisi.* ndviintage of being Inflnltely extensi- 
ble. so that It Is easily adapted to the nseda 
of a growing library or collection of books. 
All knowledge Is classified into ten main divi- 
sions; eaeh division Is sulidlvlded again Into 
ton imrts; und each of these imrts Is likewise 
cupnIiU' Ilf huIkH vision into iwrta Hnbdlvislon 
cun lie carried further to any desired degree. 
Wlmteier the merits of the Dewey system may 
be, Its author was not sufficiently acquainted 
with scl(mc«> and engineering to prepare a sat- 
isfactory classtflcatlon for ttiero. In theaartler 
editions "Electrical Rnglneertng” Is made a 
subdivision of "Mechanical Unglneering." In the 
Intesti edition there Is no recognition of “CkMie- 
llcs." and "K,«genles" is classed under “Kvtv 
lutlon" Instend of "Biology.’* As a result of 
these def(>cts. Ilbrarlaus of scteatlfic and engl- 
iKHM'lng stxilelles have made sperial extensions 
of tlH‘ Dewey system to suit their own pur- 
[siNi's, Thus the Engineering Experiment Station of the 
University of Illinois has published an admirable ex- 
tension which covers the entire field of mechanical and 
eleetrical eiigineeiing, an extenshm which baa been par- 
tially inctrrporatod by Mr. Ivwey himself In the latest 
edition of his clusslflcatlon. The Iowa University 
Hcbool of Mines has made a very elaborate extension 
to cover mining engineering and geology. Among pri- 
vate libraries, that of the Oenerat Electric Company 
has published a very minute and useful subdivision of 
the Dewey systom, which cavers the entire field Of 
electrical engineering. Unfortnnatel.v these and •imi- 
lar Independent efforts to adapt the Dewey system to 
the requirements of siieclallsts, do not agree with ode 
another. TItere is no need for this disagreement. It 
should lie simple enough for librarians of speclat col- 
lections to agree Upon a classification which will tie 
accepted by all those who realise the Immense advan- 
tages of the Dewey decimal systom. Eventually (here 
will be one system of decimal classification, and the 
longer we wait to establish It. the more difllcnlt it will 
be to conform (0*41 when it becomes Imperative. 

Aa Anildete for Wasp Stings.— At this season of lihe 
year it not infrequently happens that persons biting un- 
gbOrdedly into fruit in which a waap is concealed receive 
stings in the mouth or throat. Such stings may be eX- 
csedini^y dangerous and even fatal, since the atected 
tlMues swell rapidly and this is liable to cause dWcutty 
in swtdlowing and breathing. An effective antidote is 
employed in 8wi(,seriand, according to {'fUusInstioa. 
"The sting is rubVied vigorously with gariie, or, if it is 
toe deep in the throat for this treatment, a few driips-of 
the Juice from itruised garlic are swallowed. If ga*tio is 
not to foe obtained onion may tokaito ploee, but Is a Into 
active agent." The slHoocy of thbi simple remudy was 
verified by a Swiss specialist, riho found it iaiporlHIIlt 
enougfa to be presented at a sessioa of the Vaadofa 8ofli«t3r 
ofMedwine. 



1 la tb* fidiitt of A torrmit #hlch rami down 
Cbe XiM^le Ckrtloawood Cannon in tb« WaMtelt 
UMoMeto vtaih. But Ita dlminatlTC •Iw Us by no meanii 
' 'ditif4ie<ao«. . . It 1> A munlciiMi powm-punt, 
bjt'Qt by ft <it!f <st 4,000 tnlMbltants. and 

oC 4i^t etoon, raunldiMl entorprlne 
an^ au> 4b< it la claimed to be without h 

pBtWtlai.' 

in operatton but a taw weeka aao, It haa ex- 
etlM^ WW gJreat tatarcat and very close scrutiny from 
tDWtna all over the West where Water powers are 
Obtainable for (leTelot>ment, and from many other towns 
wbezb bteam power would have to be used. 

For oaveral yearn this little city of Murray bad been 
sern^ with electric llghta and power by n larxe pro- 
dtttdns Company, but there was water under tremendous 
heail#a)r eomlmt tbrouah that canyon and running over 
that bench landa for irrigation. Very evidently great 
epOBoWy waa tba spur, and the city raised |.so,ikn( ami 
bunt tbia plant. 

Anaagementa were easily made with the irrigation 
water owners to use the power running to waste, and 
the liotwe waa built ih the foothills two miles from the 
canyon mouth. The intake and dam are a half mile up 
the oaayoD, and the fall from the dam to the turbines 
la over 0ve hondred feet. 

From the Intake to the bouse the water Is conducted 
throotb a 80-lnch wood stave pipe. There are two tur- 
bloea and generators, each of hiiO horse-iMwer. and 
which can be operated as seimrate units or together. 
The eurrent Is generated at 2,liOO volts ; sbapited up to 
0,600 volts for transmission over the six miles of wires 
Into the dty. and there It Is reduced again to the proper 
voltage for either power or light. 

When that little city was buying its current for 
street^Ugbtlng and water-pumping the cost was close to 
1800 per month. Now that wjst Is entirely cut off. Not 
one dollar per month needs to be charged np to tbat 
imblie service, and altbough the income from the citi 
■ens for bouse Ughtlug and power pays all operating 
expense, the ratee to them have been astoundluglj' 
dneed. The lighting rate has l)eeii cut from 10 cents 
per kUowatt hour to 7% cents; the rate for cisiking and 
beating from 0 cents to 2 cents ]ter kilowatt hour , and 
the cate for power la now 2 cents, agaltist a former rate 
of 14 oente. On large, steady quantities of [tower, on 
day-load only, contracts arc offered at less than t cent 
per kilowatt hour. lu fact, 100 horse-power can be se- 
cured at a flat rate of $160 [ter month. .\s far as Is 
known, iw current la offered so cheaply b.v any plant, 
even In the great region of the tiiniimerable water- 
powera of the IntcmKiuntaiii conntr.\ 

And, after passliig through the turbines, the water 
runa Into the irrigation canals. Not one pint of It Is 
lost or waated. 

The operating force consists of a maiiuger. whost' 
Office Is in the City Hall, and who looks after the sales 
and distribution ; two attendants at the isiwer-house— 
one on day duty, the other on night : and an (s'caslonal 
Intenntttent Inspector of the pl|ic-linc auil dam. There 
la no reaervolr; a small covered settling basin serving 
every purpose, for those canyon streams, fed all through 
summer by melting snows 
on the blgb imaks and dei>p 
ravines miles beck and u|) 

In the mountain range. 


Bleetrie Speed Indica- 
tor for Loeomotiveg 

A NBW speed Indicator 
for loeomotlves em- 
ploys an electric s y a 1 e ui 
couslatlng of a small alter- 
nating current dynHm<vnni 
from the axle, whose speed 
is proportional jto the axle 
spi^. The alternator 
sends current Into an elec- 
tromogoetlc apparatus con- 
taluiilg a set of small 
metal tongues or reeds 
placsd opposite a magnet, 
the nieds being tuned so 
that only one at them en- 
ters imp vibration, sceord- 
lilg to Hw rate of pulsation 
of ths electric current. 
AlshlPtffle the set ot weds 
Is a scale wltb flgitres. so 
thflt iviMn say psrtieular 
Msd Is «Bsn to vlbrste, ths 
hlM»s Is rsa4 Off. and 
tMs ghNo ttw inite Of the 


SOEipnCAMEidCAN 

eurrwt vlbntloa, or In other terms, the number of revo- 
lutions of the locomotive wheel or tbe speed of the 
locomotive on the track. A suitable chart allows of 
direct reading the speed In miles an hour. 

Bubber Foam 

By Paul James 

W HILR all the other parts of automobiles have 
been brought so nmirly to a state of perfection 
tiutt It Is possible to travel thousands of miles without 



Small eylindera and aphere of unvnleanised rubber 
traaaformed into large eylindera and aphere of 
rubber foam. 



Kubber foam aa It appears in tbe microscope. 

making repairs, the rupture and bursting of the laieii 
matte tires still constitute sonroes of delay and oeel- 
dent. None of the many spring devices prupostsl as 
sulwtltutes for pneumatic tires has given good results 
In practice A good pneumatic tire should be l)olh 
flexible and elastic. India rubber Is flexible enough, 
but it is nut sufficlentiy elastic. 

The solution of the problem apiiears U> l»e fnrntshi'd 
by a new material of remarkable properties, which Is 
produced b.v an Ingenious process In Paris. This pr<sl- 
Hct consists essentially of India nibiwr containing mul 
tUudlnouN minute bubbles of gas, distributed throughoul 
Its mass. The material resembles a rubls-r sjsmge in 
which tbe cavities are separate and do not communi- 
cate with each other. Hence It has received the name 
•raoMtohouc moaiae." or niblier foam. 

The process of manufacture is iMise*! on the Increase 
of HolubiUO of gases with Increase of [iressure Uiiblter 
In the latsl.v stage of vulcanisation Is Inclosed In a sled 



The dam in Little Cottonwood Canyon. 
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tubt* with nitrogen at n pressure of 3.1HK) to 4.dPb at- 
mospheres The compressed gas dlssoMes In the semi- 
liquid rubber, which, when the tube Is oiieneil, expands 
to four or live limes Its former volume and solldlflea. 
imiirisonltig In Its mass myriads of little gas tmbles, so 
(hat It resembles. In stnicture and proisTlIes, an assem- 
blage of tliiy rubber balbsnis 

Tbe malerlal. in fact, eomblnes (he |»roperties of Its 
two IngretlleiilH ll Is as flexible ns rubber and us com- 
pressible as a gas, so that It may be cmplo\e<l. In the 
form of a solid ring. In the plaee of the air tube of an 
iiutouolille oi bicycle tire. A tire so const nictMl Is 
iion-csillapsible. f<»r a puncture attects only a Cow of tbe 
liinumeralile gas laitddes. 

Another valuable |iro|KTly of rubber foam is Its light- 
ness Its dciislt) varies from IM to 0.17, acctirdlng to 
the (itmntily of gas forced Into It Hence, It Is an ex- 
cellent malerlal for life-i)rcser\ers and small folding 
llfe-rafts II Is also a vcr.\ Hiiilable Hlllng for cushions 
and chair seals, and eH[MK-tall.\ for bors«* l•ollaI•s. as It 
Is Uglil, lm|mtrcsclld(*. and dm's not wratcli or gull the 
skin if the etiver Is broken It Is also used in shoe soles, 
tennis bulls, elc 

Rubber foam possesses still another \uluuhle proimrty. 
It Is the best heat insulator known, and about twice as 
effielent as Its nearest comi»efilor It has already proved 
its excellence as a lining tor lee-boxes ami refrlgeruting 
a|)puralus. Ordinary glass bottles, <s»vered with a layer 
of rubl)er foam, keep liquids hot or cold. 

Three-letter Linotype Matrix 

A URt'ENT Invention offers a new Hnotytic matrix 
and uttaclinient for the vise making tbe matrices 
Ibreo-Iotter Instead of two. therebj saving the printer 
money In matrix fonts, ami also in tbe time now used 
in ebanglng mugaxincs to obtain additional tMN> faces. 
Three different faces of type, of any size up to and In- 
I'lublng 12-js)tnt. may Is* cast from one niagnxlne wlth- 
lait lessening tbe oiswalor’s sikhhI In tbe least. Knc'es 
Nos. 1 and 2 are obtained In the ordinary way Ihroiigb 
the assembler, while a touch on tbe button on the vis*- 
gives the third face. I)ouble-Ue<'k machines, having now 
four tyis- faces, wlti» this luveutlon may curry six, 
three-dH’kers nine, and miiltlple-magnxlue machines 
twelve different tyjs* faces. Many Job plants have only 
a doxevi different faces In common nse The device per- 
mits tbe use of two type faces, lM>Hldi*s the body tyja* 
of any luildlcation, from a single magazine All tbat is 
necessary to make the change on tbe ordinary linotype 
of any model Is a slight change In the attachment on 
the vise and on the mold. Any machinist can do the 
work In a ver.t short time No change whatever 1* 
made lu tbe usseml)cr, the lines lading assembled ex- 
actly as with tbe two-letter matrix. Another advantage 
is found when If beeomes necessiiry to rw'ast lines. 
Vow, on work where black and light faces arc needed, 
lines must 1 k> reset or reassemhled. With the three- 
letter matrix tbe lines may be recast without resetting. 
Many double-det'kers In newspaix>r offleea are used at 
a disadvantage bexause of the lack of a third face. The 
Inventor Is Mr. J. A. Quinn, of New York city. 

A New Uae for Concrete 

I N building n ferry landing stage at Sydney, Aus- 
tralia. ll big iKtntoon made of reinforced concrete was 
iiiiopled It was 1(K) feet long. (IS feel wide at one 
end and 4:1 at the other, and 
7 leel !l inches di'ei), giving 
ll a fri«el>oard of :12 Inches 
The bottom was flat, and 
I be sides and ends were 
given an liiclltinllon of 70 
degns's Tbe jmiitoon was 
divhhsi Into 4K water-tight 
ctimiia rtineiits, and was 
earefullx reinforced and 
streiigtheniMl to withstand 
the pressure of vessels lying 
alongside .\ live load of 
l.Ttt tuns Is jirovldwl for. 
and the structure weighs 
«») tons. It is exiiected 
that this euueretp stnicture 
will require little attention 
In (he way of rermlrs. will 
l>e iiermuncntly W'uter-tlght 
and will ovemime man.\ 
other troubles that the or- 
iltmirv wooden or steel 
[Hintisms are subject to. 

Compound Railroad Tie. 

— A railroad tie in which a 
metallic jacket is shriitil' 
U)H>n a wiMsIcn cure Is 
shown ill iiuteni. No. 1.102,- 
(ttfl, to Charles I. Sevier, 
of Academy, W i'a 





Motorejnde Machlm Giin 

T he demlKiter of the new flehtinK me- 
chine ehowu In the aocuniiMiuylnK 
photoKraph In tlnartermaider'i^rKeant H. 

U. Nurthover of the Ninetieth Keglmeut 
of t'mmdlnn Militia. The luutorcycle with 
Muxliu tcuti luouiitod on n Nhlecur chitHMle 
hiiH II ttn'Htly IncreamKl nidliw of effective 
action UM eomiiaretl with other artillery. 
l( can travel four inlloa pt>r hour (the 
latce of Infantry iimrch) or lie hurried to 
u dlHtant iHilnl at a rate faster than forty 
tulles lan- hour 

In the luaneuvers at the harraCks. when 
word was recehed that the Ninetieth 
Itetrtiuent proliahl.N would Is- in the Hrst 
division from Canada to lie sent to Ku- 
roiK*. the inoton-.\ele artillery was driven 
for two and one half houra throuffh lines 
of is’oiile extendina from the sidewalk to 
the middle of the road; 11 traveled 
throuKh water and plowed Holds ; It went 
everywhere with the rest of the artillery 
The eJtlef advantuice, however, of the motorcycle Maxim 
Kun Is Its superior stK*ed, compared with other artillery, 
and the rapidity with which It can be mobilized where 
needed for effective action. 

Reconstruction of the Kiel Canal 

I N 1895, after eight years of hard work, the great 
canal running from the mouth of the Elbe, In the 
North Sou, to the Fjord of Kiel, In the 
Baltic, a distance of alamt sixty ndtes, 

WBH thrown oiien to ctmituerce. It hud a 
lioruml wkUli of 71! f«>t at the bottom and 
ICht at the water level, with a depth of 
'JUVii find. Althiaigh a sea-level eunal. 
twill locks were Inilll at each end, those 
at the \v»*stern ciitranee in take eare ot 
the targe tide variations, and those at thi> 
eastern end to take care nf variations of 
water level. In the praetlciilly lldeless 
Baltic, due to gales The l<s-ks a ere I!!-’ 
feet long, N2 feet wide, and ;tU feet deeii 
Tile Us'ks at Kiel reiniiliied open most of 
the ttiue, while those at the nioulli of the 
Elbe did not need to he used at <-ertuln 
tides. 

The caiuil proved wonderfully valuable 
to commerce, because It saved the long, 
hazardous trip around the stormy coasts 
of liemnark Hut Its strategic value to 
the (iermiin iiaiy was of even greater im 
IHirtance, us has lM>eii demonsl rated In the 
present war. 

Although the locks, when Imlll, weie 
large enough to take almost all vessels, 
tliey were outgrown In time, even by wai • 
shliis. and finally It was decld<-d to rec«n 
struct the canal, making ii broader and 
lirovidliig locks that could take the largest vessel adoat. 
with iiU’Uty of room to spare. This work was com- 
pleted III time to be of Incalculable value to (lermaiiy 
111 the iireselit war 

The normal width of the canal Is now :i35 feet at the 
surface and 14-1 at the liottom, with a depth of .'t« feet. 
New twin hs-Us liiivc been luilU alongside the old ones 
at each end. They have an uvullable length of I.OHll.d 
feet and width of 117(1 feel Intermediate gates may 
U‘ used to cut off a chaniber IfJS feet long. 

The liK-ks at I’liiiainu, It will he recalled, 
are only 1,(SHI fwt long by 11(1 feet wide 
The work of rei'onsf ructlng the canal 
cost |ri.'l,n(Hi,(i(K), Till' new locks were for- 
mally oiH’iied b\ the Kalsi'r, recently. In 
the nmiiiicr shoun in the iiccomiNinying 
lllustrntiou Tlie royal yacht "noheiiznl 
lerii” mav lie seen breaking a ilbboii of 
black, white, and risl stretched across one 
of tile new hs-ks 

Draft Dogs in War 

D dO.S bine long been used In Ibe Euro 
IKNiii armies for canying messages 
from an advanced posl oi iiatrol to Iiead- 
(luarters, foi' wateliing siipiihes and tlie 
like, for iisslsilng sentinels on the advance 
lines, and for similar inirposes .Sliortiv 
iK'fore (be beginning of the piesent Euro 
|iean eoiitllct, dogs were inliodiiced In the 
Helglun iiriny ns draft aniimils .Vmerlcan 
tourists who are ii( all fiiiiilllar with Hcl 
glum will no (hiiilil ns-all llnil dogs are 
used by the [M>asanlry for the hauling of 
light loads. It Is [lerfectly natural, then 
that the Belgian military aulhorlties 
should use dogs for the fransiKirtatloii of 
light machine guns. An Interesting article 
on this subject upt>ears by Caiit Oefele In a 








A motorerek mtehine ffua. 

lute uuuitier of HvMfhau. “In all armies but the Melglau,” 
saya Oapt. Oefele, “machine guns aud their ammunitiou 
are transported either upon ordinary vehicles drawn by 
horses or ufion the backs of mules and horsea. Belgium, 
which introduced the machine gun <mly this year, bu 
built spednlly light vehicles for the transportation of 
the weaimus and their ammunition. The first experi- 
ments were made with a single company. They were 
so successful that It was decided to adopt dogs for the 



The **HahenzoUcrn’' breatdng a ribbon of black, white and red, at the 
opening of the new Kiel Canal locks. 


transiNirtatlon of machine guns throughout the army. 
lOach of these iiiachliie gun com(iuuk>s consists of three 
oftlcers, sixty -eight men, six trausiiortlng carriages 
drawn by dogs, and twelve ammunition carts, also 
drawn by dogs. It was Intended eventually to supply 
each company with forty dogs, which were to be bred 
and tniiued at the raHlii dog station nt Iteverloo. Hence, 
each comiwuy lias four dmfs lu reserve, when Its 
eighteen smalt (mrtN are Imrtiessed ” This Idea of 


;mu*t bo ldn»'t!(iSlMlM)^ ,, 

'mkttor , 

.ground, and iAVkflit^.':tlK.';«iO(i', ■ , 

Dible on the iuakA «« Uu 4« dctl«^. 
imoOieniiol^,' a' gun mW i# ' 

trtinMiiortod as imi^lesaly as iMyiaiifoia and 
must be set up for addoa ii|i ^dlckiy 
as possible. All these eonditloiis boon to 
iw admirably fulflUed by the syatow de- 
vised by Lient van de rotte. 

“The gun carriages,’* continues Oapt 
Oefele, “are very light and the hantem is 
so designed that tho movements ot the 
animals are hardly Impeded. The ogrts 
are provided with good springs; titelr 
axles run In ball bearings ; the wbi^la are 
rubber tired; and the carta are m nicely 
tmlauoed that the dugs need not be har- 
nessed between pules, but simply hlhdieil 
directly on traces. Each machine gnn is 
drawn by two dogs. The load which can be thus trans- 
ported is about 420 pounds. 

The dogs must not be too heavy. They must be strong 
and possess considerable endurance. Dark colored dogs 
are preferred, because they are less consphmous than 
light dogs. Still It has been found In practlee that even 
yellow dogs may be used, If they are not too brightly 
colored It is very essential, indeed, that the dogs should 
be anything but combatlvo, and that they must not be 
given to barking. Hence, they must be 
trained, from puppy hioid up, to sUenoe- 
111 Holland expt'rimeuts have also tieon 
made for the truim|iortatloii of machine 
guns by draft dogs, lu accordance with the 
Belgian sy St tail A march of 129 kilo- 
meters (77 4 miles) was made In five 
(lays, fh(‘ men. of conrw', traveling mi foot. 

At night the dogs wert* finl and slop! In 
Htnhles oil straw. They did not suffer at 
all. After this |M‘rforuuiuc(> came tim 
ivgtmental cxerclHos. Every day, from 
seven in the morning until four In tlw* 
afternoon, the men were init tliruiigh the 
usual drill, ’i'bo dogs showed not the 
slightest sign of fatigue. They hauled tbi> 
guns over very dirtlcult ground and were al- 
ways 111 iHisItiou when wanted While the 
guns were being fired, the.v lay quietly on 
the ground, aud were ready on the first 
slgmil to haul the guns away to new 
iswltlons. 

During the autumn maneuvers of the 
Dutch troops tho animals arouacd general 
admiration. Their endurance and their 
olKKlteiicH' were remarkable. As somi aa tite 
commiuiil "Halt’’ was given or nu eijulva- 
lent slgniil, the dogs druptied to the ground 
of their own accord. I’hey had tsseii 
well that they did not lairlt either during the 
(luring the night. After ttie maneuvers 



A Belyian dog-drawn maeWM gun. 


traliwMl 
Ilia lieu vers 

It WHS thought that they were iiroliahly fatigued. The 
Inspector found them iilayiiig with one another. The.v 
were transported by riillwa) with the machbie gvuis lu 
the suDie compii rt incuts In which the mmi sat; but al- 
though the rnllwiiy Journey IusUhI from 6 o’clock lu 
the ufteniooii of one day until 1 iSO tlie following morn- 
ing, and the dogs were not fed in the meanwhile, thej 
showed no signs of fatigue. They weri- 
tusiiecliHl ugniii fifteen days after the 
maneuvers, and were again found to Is' In 
Iierfect condition. 

Animal* and Approachinv 
Earthqui^M 

T hat animals are sensitive to the ate 
proach of eurthiiuukes Is a fact fre- 
ipiently oliserved, and tin; more recent 
Hidsinlc troutilus lu various countries give 
numerous examples of this sUigular fac- 
which many animals laissesH. For In. 
stance. 111 lupaii horses set mi an nitusnnl 
agitation whenever a seismic shm* Is near 
at hand In <'«ntrnl America, dojp! iiiiil 
cats flee from houaes, and tlie inhabitants 
Imvc become so accustomed to this that 
they follow the example of the animals 
and leave their dwellings so as to (Mcafic 
danger. In Italy It was observed that 
birds left their nests and flew up to a 
great height In the air, but this wltbtrat 
noise, tiefore the earthtluake took place. 
However, at the Hmo when the earth- 
(|uake shocks were iwoduoed the bltda nf,- 
tered, cries which Imuted for all the d«ni- 
tlon of the earthquake, It la stated (hut 
t» «lcHy cocks <ww and dogs Tnwl joet 
before an earthquake. 



SCIENtinCAMEMCAN 


Kkb mUineat*, and provtdea a new aad 
mured ad|n«tM«nt devire tor we oa tbs a 
band «f tb« carmeat and anaagsd to allow 
eoAvattiest adinatment or tbe waistband 
mogerljr lit tbe waist or tbe wearer. 

SKlliT lfABXB».--Coaa B, McInn>«H and 
U, A. MclRTOaM, care foitner, Ctaenango Karka, 
New Ifoi*. , IPba object, irf this Inventton Is to 
IMbVldr a'akltt watker arranged to unable a 
woman to dnkUy, aecnmtely and coureniently 
mark a iine aiwond a skirt appraxlmateljr at 
tbs btp< to twnalt of laying out the lenytb of 
a skirt tba deslsed distance from tbe floor. 


C to A-rlatloii. 

AffiilOPlAM«).-~J. M. Davih, McOraw, N. Y. 
I'Us Inventor provides improvements in aero- 
planes whereby npsettlnc is prevented In high 
Winds, sadden gasts, or on the aeroplane's 
passing Into air pockets, the arrsngemeut bnluK 
such that the S)>roplane siitomatleally rights 
itself if overturned, or if it sbontd take a 
header for any reason whatever. 

PLYINO MACIllME— M. D. Pcbbin. itOil 
C'bicago Ht., Balt Lake City, tTtah. The pres- 
ent Invention relates to flying mncbliies, and 
more particularly to that type of flying ms 
chine which comprises aide wings movable up 
and down and ronstltntlng the sole moans hy 
which tbe machine Is enabled to rise from the 
gronnd and proceed either forward or bark- 
ward. 

RIootrleal l>evl<-e«. 

CONTACT INTmttMTPTRH.— A II MAlnst 
and V. 11. Maktin, US Rue <le lu Iteiiuidlijiie, 
Rouen, Krance. Tills device Is appitralilr to 
apparatus in which a part is to tm ransml to 
vibrate by elcrtro-magnetlr action with rlhra- 
tlOns of very small amplitude Among these 
appliances electric bells with direct vibration 
of the bell may be cited, the liell forming sii 
armature of an electromagnet, also apiilliincw 
temiod electric tnuup*'t« In whldi tlie sound 
vibrations are prtMluctsI liy a sinwt metal iilste 
subjected to tbu action of nn elt>ctru-ningnet 

HYHTHM OK KLHCTUICAI, BHLKCTION 
N li. TonvsTAii, Orntoa, H I) This system hss 
a main circuit having liutwism Its two brunches 
n aeries of cross shunt (sinnectlons. eni li of 
which has lu cotincctloa s current Impedlug 
means in the main circuit between each of the 
several crtnis shunt connections rspnldc of 
being shunted or cut out of the main circuit 
la the direction of the same In which tbe a<>- 
hictlnn of s cross shunt lonnectlon Is rtisdriMl. 
and meins for cutting or sbnntitig such cur 
rent luipodlng means out of the circuit. 

HHANM KOll I'llRVKNTINO HrAttKINti 
IN KLHCTKiCAl, nRVH'KH—l, (IliiuiMAN, 
•iil(H» Broadway, New York, N, Y. The prlncl 
pul object of tills invention is to provide a new 
and improved core in electromagnetic devices, 
tog«‘llier with suitable means for varying the 
flow of the current, ns to direction nnd ariiuiiut. 
whereby tbe Held may be reversed or con- 
trolled 


a wbsslafl cotton picker bavlag a powor-drlvan , meant which are loss liable to be broken than 


pick tbs cottou and deliver It 
to a rewoptkcle, and the inveotton more par- 
ticnUrly relates to a structure In which a body 
of tuverted IJ shsjie direi-tly mounts 



uing wheida, ss well hk a motor nnd the n 
snry drhliig comoTtlou to propel the vehicle 
and to oiM'rntc suction funs arranged In 
nectlon with suctfon Imges on the body 1 
suction iHn.-s ciiuKc the suction to bo offectlvc 
lu a manner to set upon tbe mtton bolls as 
variously positioned on the plants of a row 
over which the tl shaped body is propelled 

or Ueueral Interesi. 

VOTIVR (IFKMltlNd STANI>.— O It Bonna. 
St Barclay Bt., New lorh, N Y This Inventor 
provides a receptacle for the money box used 
to receive votive monevs nsunlly depitslted In 
a atsnil sperlslly provld<>d therefor , and pro 
vldes n cover for the receptacle and ineang con 
nected therewith for detecting the removal of 
said rover to obtain arecss to tbe money-box. 

BNAKM Tnird.HIl— K A TllIBs. 539 W. 
noth Bt„ New York. N Y. This stroctnre is 
designed to be forced Into n plpi' and to inter- 
lock with n snskr' tberein so as to readily pull 
th<- same therefrom even when the snake has I 
beeome "stuek" or ptn.lMoI lu the pl|ie. The] 


tTlI.TlVATOII ATTAriIMKNT. ~ W. K 
B-ri'KoiNii, Conway. Ark This invention Is 
adapted for sttaelinient to any cultivator. | 
either walking nr riding, and wherein thinning I 
luKebanlsm is provided consisting of two 
blades and wherein the blsdes are so mounted 
tlist they may move toward nnd from tsirh | 
other nnd wherein ineclisiilsni Is provided 


art' autoiiistle tn tl 
prlnilpsl oliJeclH Is 
uniillealiv vending n 



r moving the 
biotins opart to purmlt certain of the, plouts to 
rnmaln In Ui* »w, toe biodes pooolng op oppo- 
olto oMeo of the row jwhen ooporatiid. 

mtOAtNUBTItrtl |I«UlIANn4|f.-4. K. PAO 
mm, ItflO ItatnailtUI'g, Richmond, Vo. This] 
ilpvantiiH) Miatoo tfiore particniarly to on agrt- 
tTtlttttol maahlii« .1^y which a oupplY of mato- 
riat jpUg ho eoiHrttl^Ur hroadeaotod wjtblu well 
Umtta aO ^ flirsetton and oxtent under 
iVillil# «r tile np^iat, the bUect M»g to pro 
flUMMito bkitflfl rertaln foatuTOR ar- 
f .{bfl jwRhtt o|C tho bn«dcMiUi« <yf Uquid 

“ flkfl totVM of for- 

»';IWiMg ft Ytodima otofo and! 

pic]n».<,4i, a oiiiigitM^K. 


The matches are not projected 
the iMix but extnwl only about 
>nd the box. so that they 
may be grasped >>y the operator and with- 
drawn Tbe llluslrallon shows a iM>rspectlv«| 
view of the iMix, showing tbe same In operation 
DIBIT, AY RACK. — «. M AbnoH), care of 
Arnold, Bhuir ft Co 86 Fifth Ave., New York 
N. y This Invention Is for use In stores anil 
other places, suppvirts and displays nnibrcllns, 
cani-s or other articles, isTinlts disassembling | 
the imrts Into a small bundle for conyfuiletit 
shipping, allows the nser to readily assemble 
the parts, sitpiHirts the rack from a flxi*d sup- 
port to fncllltste the sale of tbe artlele, as the 
articles are singly dlsplsyed and can be readily 
examined as to the make and form of the ban- 
dies or other chacactorlstlcs of tbe merchan- 
dise 

BXCAVATINO BOCKBT.— J. J. llianiNa,j 
Stiver Creek, Pa. Address James J. Moran, | 
PottovUls, Pa This bucket hae means 
enepending the same which may be readily at- 
taebad to or detached from tbe backet 
wtlalmwn time. The bucket has suspending 


tbe ordinary bolts. 

TOBACCO PIPM.— M. NauilAg, «ril4 Lowe 
Ave., Chicago, III The purpose in this Instant 
is to provide a pipe embodying ci‘rtsln novi 
parts, arrangement of t*arts and iidjiistniiml 
whereby the guaotity and leoiperaturc of th 



smoko may be regulated to suit the user, when 
by to ollniliiHte In a groat measure tin- produt 
tlon of nlcolln The smoko is withdrawn trot 
the bowl without nocessltatlug its passng 
tbroogb the bulk of tobacco wltliln the tobai'C 
roivptacle. 

HtOAT.— H. F Mktbb, 50 Illmrod Kt . 
Brooklyn, N Y This Invention provides means 
tor securing seats to <'hnirH, tars, lounges. 

The scat may bo ismatructod of ciino, lea 
cloth, or rattan, and Is hold In iilaoc on the 
scat frame and within n lo-nd on tho friiiiio 
bending the <slge of the seal loTweeu the Ini 
side of n r Hlin|ie,| nioiniter nnd n slut dlspoi 
tbe IT-sliaped mvmlier This member Is 



'Ht frame, the lower terminal < 
I'lng lo'iit under and against the li 
lie seat frame 

AlITOMtTIC BAND KUtRABM- 






lork, N Y This flrcanii Is nrrnngod to 
r of gnickiv nnd si'cnrclj fastonlng the 
•I In p<>sltl»n on the rrnme nml allowing 
the removal of the barrel, to ongago the soar 
the Bring pin In the roar of the tnngn 
sine and to control tho soar from the trigger 
out of the insgaslno. to relievo the main 
spring of the strain Incldoiit to firing, to 
provent the tarw-cb lock from hloalng out In. 
of breaking of tlw spring-prcssi'd brccch j 
; guide rods, nnd to provide a sufolv de 
for preventing the sear from rising when 
tho trigger Is pulled, nnd to allow Instnn- 
IIOOUH release of tho soar when dcslri'd 
ifOIIBR ritOTKCTOIl. B P Wki.i.ANO, 
Ilrloolyn. Minn. This device Is ospoclnlly do 
signed to protect tho foot from liijuri' by wire 
r barlo-d or plutu. whiToln mcchiiiiism Is 
provided onpnblo of Httn<‘liiiioii( to tho linof, 
siropriaing a horscsIuH' of n particular con- 
struction. and protecting no'clianlstii supported 
ly the shoo and by the hioif the shoe liclug so 
arranged that It Is not noccsMirv to repine o the 
sniio' at fregnciit Intervals, when usc'd with 
mug horses 

SAKKTV BUTTI.K IIOUIRK II Kawki.i, 
1020 Aiiistordsm \ve.. New York. N Y This 
Invention pnnldi's a Imttlc holder for use- on 
dmira, In dumb waiters, and In or on other ib- 
vices, nnd is arranged to pennlt « mllkmun or 
other person to place one or more hottles Into 
the holder to prevent removal of n ndlk Isittle 
by any person except the one It Is Intended for, 
to allow of placing empty iMitries Into the 
bolder for conveulent removal hv the tnllkinnii 
• othor person. 

COMPIHH WITH ANtlDDAK BiillcTINlI 
ACNIFYINC. DHVD'M—tJ K. CoutMiiBI.. flP 
lie do Moaism. I'srls, Frame I'hls Inventton 
IS reference to luarlners' and other compasses 
and has for Its object certain Improveim-nts 
which pfiruilt to exactly mark tbe position of 
tho Indicator corresponding to n given dlree- 
tJon and to appreciate with great facility the 
dlaplacemout of the indicator relatively to this 

MOLD KX)R WALLS.— C. tl Habhin, Keiio 
aha. Wls This Inventor provldss a wall mold 
having uieinbvrs so formed and arranged that 
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niKin the mold (icing placed In imsitlon. tba 
iiiumbers will automntlealiv assume the proper 
positions to f<irm the desired space for tho tna- 
terlnl III lie molded, and upon lifting the mold 
the iiienihers will automatically be glvon a 
sc'paratlng lateral movement 

llentiuu; and I.Ittlilliiu. 

(iAB LIllIITINd AND KXTINCl'IBHINd 
VPI'AKATTIB A (i Kknt loiiNsrii.v. "(Ilen- 
I’ldon,'' Thurlelgli Itoud. Ilalhnm Londnn. BW 
llngland. The objec t here Is to reduce tbe re- 
sistance' offered to the Initial ncoiemi nt of the* 
prc'ssiire niemteer on nc count of tin* c'xcessivc' 
compression of the gas on one hide thiTc'ccf and 
to do so In snc.h n nciiniit'i tliict nol only Is the 
apparutiiH conscouentlv rendered ois-rablc hy n 
iiiiich sniallcr pressure' ieecre'SHc. Inil uNo ren 
dered eeeeere rellnleh lu action than Idthe'rto 

Household I lllltlcs. 

LATe 'IlI.N'd DMVit'K, W V II I'vraorT. 
Iteestwick. iNcle This elcviee' Is more' peertlcii 
hirlv Inlendi'd for eise. lu e'eeniie'r lleiii with n 
swinging wrlnge'r Keepport to hnlel the latter In 
el given peesltleeii The' devle'e will heeld a 
wrlieger suppeert eei eqeilvelh'let e'lemcnt tightly 
lee Ihe. faste'ne-d leeisllbeei 

tiltIDDLK, T .1 Nash, 2:I.'> N 22nd Bt , 
Llne'eilie, Neb .\ee eibjce t here Is lee provide a 
device' vvhlih Is leleege-el eeloeeg Its eenter line 
and wielch Is prov leb el with handles for re'adlly 
leerning one- of the hcefbiees so as to e'nrrv the 
lerlle'le depevslle'd upon It eeve'r the oppeislte' sec 
tiore and to dcpeesil It thereon 

IT’KN AIR BI-RKITNe! HKD.— Et.VA t' An- 
nnrw'', Rnchnnk. B. D n'lels Invention preevidcs 
le he'd on wiete h the bend eef the sle'eper may he 
eieilslele- Had the bodr on the iijsleh' e>f the hulld 
Ing. whereby the sle'cpejr can gain the sdvsn 
teige'H of sle'e'ptng In thet open air and the' body 
eeesy he prutee'le'd from the' ceeld or otbar In 
eeenvcnle'tites of the' westber It provldea means 
ley wlelcli part of the lee'el may he re'adlly and 
e'einvententl) nieeved out of n window or other 
eejee'itlng In the' wall and as re'iidlly withdrawn, 
wbeiehv the sh'eiM'i muv avoid tbe storms or 
other aunoTsnevs <ef the wcatheT or sur- 
roundings 

narliluoa and msrhnnlcal nsrirsa. 

DKVirR KtIK I'KflDlTTNtl ALTHRATIfiNB 
IN TIIR MDVRMENTK ()K VALVH8— 1* 
Kish, Turin. Italy This dcvlee presliiccs si 
te'ratleens lu the' times of nenveneents of dls 
tl'lhutlieg valve's In peewer e'leglne-s In which the 
valves for ceentreeJIlng the lietreediie-ttein and ex 
leeeeist of the* ineetive' agent are' ae'tnntod from a 
dlstrlhiitlng shaft hv me'iins e»f a cam eer ece'en 
trie, and the' ohjoe’t of the Inventeer is to prej 
vide a mecbnnlsm for this purpose arranged 
lee'lween the' cam and the valv* to he cuntrolle-d. 

I'AKK CI.OTn UKMOVBR AND TIllit'K 
T.OM)I’,ll -W ,I Lowkv, P O Box 11911, 
B'ne'ee, Te'i The ol'Jcct In lilts case la to pree 
vide me'e'hHnlsne having nie'Htis for meehanlral1,v 
reineivlug Ihe pre'ss e'loth from cotton and lin 
se'e'd e'Hke'S. and for afterward delivering the 
eake'K tee eelhe-r mechnnlsne feir leiadliig tbe aamc 
oie ei true'k eer the like 

VAr.VK B Bbeerg, tnre Wclnhurg, .102 
I Ilreendweiy, Ne'w York, N Y In this Invention 
else Is made of ei valve' leeirtnnllv held to Its scat 
ley n spring and cnpniele' eef eipenlng b) fluid 
pressure' whe'ieever the latter exce'e'ds the' ten 
sleen of the' spring, an actuating dcvlcei for 
neeeving the viilve Intee eipen isesltlou. and a 
loeking de'V'lte' e'ontrolled lev the' sellel ae-tuatlng 
dev lee' feir loe ktiig the latter ngninst return 
movement to heeld the' valve opt'n 

BTUMP rtlTTINtl M A (MI I NR— A L 
Hoobe and (J l> AlnmiK 1730 Bt Charlos 
Ave , New Orleans, lai This Invention relates 
to H tnaibine for re'movlng slumps by cutting 
means adapted to he lowered freem above the 
stump, and grneleinlly fe-d to tbe latter until 
tbe eompletc stump Is cut sway, leaving only 
the minor roots, the action of the cutter being 
such ns tee e'nnse tbe chips or shsvlugs to be 
thrown outwnrel hv' e-entrlfUBul feirce. 

MAOUINK KDU ('OOLINO KTNIBIIKD OR 
rNFINlSIIRD I'OCOA POWDKlt M O 
IttHCH, '212 Sixth Ave Ne'WejrK N .1 This 
innehine- has tee elee neeire pel rl le niMi ly with the 
eeHiltng eef the' tltilstee'e! rieeeen teeevvele'r when It 
Is rehe'uteel feir Ihe' purisese of proeluclng a 
darker piieiliii I rer Tier e'liollug the unfinished 
pi'veili'r fr.im llii' I'riishi-rK The gen- 



I'l'iil ohjei'l Ilf the Inii'iilliiii l-i lie provide' ii 
iieiii'lilue whii'h Is tliniiiiighlv relhihli' nnil eifb 
e le'iit tn use', Hii elehlgnvsl iis tee leeeve ei large' 
iiipaclty nnd ciimparntlvi'lv liii'XiM-usIve to man- 
iitncturo anil ki'op lu repair need operation 
I MACHINE TOR (i R I N D 1 N (i ROIIOH 
I rOROKD BLADES OF KNIVES AND OTHER 
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Power on aU 

Four Wheels 

F rance went to war the other day, carrying her pro- 
visionvS on four-wheel-drive trucks. 

The same day the Parsons Lumber Company, of Rockford, Illinois, enlisted 
a fleet of four-wheel-drive trucks for handling lumber. 


'J'hc same week there gathered at Kenosha, Wis- 
consin, more representatives of more lines of busi- 
ness than ever licforc attended a similar conference. 
They came to witness the demonstrations of a four- 
wheel-drive, four-wheel-steer, four-wheel-brake 
motor truck. 

The next week 300 motor car dealers, represent- 
ing iiractically every state in the union, assembled 
ffir the same purpose. 

Every day this week, and every week, demon- 
strations arc being held at Kenosha — attended by 
business and transportation experts. 

Moving pictures have been taken — to be shown 
in every part of the country News articles have 
been written — run in class publications and news- 
papers. Transportation specialists arc turning their 
eyes to Kenosha, Wisconsin. Dealers arc buying — 
and .selling to their customers. 

The source of this suddenly aroused interest? 
How has it all hapjiened so quickly? 

An Army Officer G>ine8 
to Kenosha 

Tw<i years ago an American Army Officer, in 
his search for more efficient means of mobilizing 
troops, came to a Kenosha motor car maker. 

lie layeil liefore this concern the high cost ami 
slowness of the four-mule team method of moving 
sup[>licb and ammunition lie pointed out the diffi- 
tullics of ojierating with tw,o-wheel-drive trucks 
under the a<i verse conditions which inevitably coii- 
fiont troops i>i aciixe sltmic. 

The Jiame of the motor car maker was The 
1 homas ]t Jcflcry LoinjKiny. 'I'he most sIdUed 
[efleiy engineers and transportation e.xjierts were 
pul to work on the problem. The result was the 
leficry (Jiiadruple Drive Truck — now alreatly 
hegiiimng to he widely known as the Jeffery Quad 
- a four-wheel-drive, four-wheel-steer, four-wheel- 
hrake motor truck. 

The United .States (iovemment lias fceen usitlg 
the Quad for over a year in its Commissary, and 
Aeroplane Corps. The Government is satisfied. 


War, the destroyer, has lieen instrumental in 
developing a machine destined to become a vital 
factor in tlic progress of i>eacc. Military necessity 
has given rise to a new high water-mark of efficiency 
in commercial motor trucking methods 


BusineM Gets die Benefit 

The armies of the world needed four-wheel- 
drive motor trucks. 

The Parsons Lumber Company and all hu8ine.sH 
concems with heavy hauling problems get the bene- 
lit. You get the benefit if you have heavy hauling 
to do. You get lower co8t.s — ^greater speed in hand- 
Hnj^. You get a strategic advantage over com- 
petitors. 

The oil producers of California are using Quads 
to pull their heavy-laden trailers over had stretches 
of road. Mining concems are buying. Quads are 
at work here and there through the great grain 
regions of the Northwest Lumber dealers, depart- 
ment stores, wholesalers, city fire departments, 
brewers, coal merchants, contractors and builders — 
all businesses which do heavy hauling — are welcom- 
ing the Jeffery Quad. 

Dealers are stwking up— already making sales. 
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SCIENTIFIC AMERICAN 


iH go anywkere a fbur MuleTeam can go 


Built to meet the U. S. Army Specifications for a 
truck that will take its load ‘‘anywhere four mules 
can go.” Drives, brakes, steers, on each of the four wheels 


The Jeffery Quad goes anywhere where a four- 
mule team can go — through the deepest mud, over 
the steepest hills — carrying two tons and more on its 
back plus eight or ten tons on traders It pulls out of 
an excavation where the ordinary motor car or horse 
team cannot jiossihly move a load The forward 
wheels climb while the rear wheels push. It accom- 
plishes tasks 'that look impossible — does them easily 
— ^and economically 

Look at the Pictures on These Pages! 

They are tame compared to the actual first-hand 
sight of the truck at work. But they serve to dlu.strate 

First the truck 8j>eeds up 200 yards — going 14 
miles an hour — then stops within eight feet Irresist- 
ible brakes, applied on all four wheels and drive shaft, 
are the secret. 

Picking up quickly, the Quad takes a scries of 
three 16-inch hurdles, built of heavy planks piled one 
on top the other, presenting a perpendicular front 

A quick turn follows All four wheels, actuated 
together, co-operate Forty-two feet is all the space 
required for the complete turn. 

From here the driver steers into a plowed field, 
where at times the mud is so .soft the wheels sink in 
to the hubs. The Quad pulls through steadily without 
even hesitating. 

Through this field there is a deep ditch, the sides 
of which form an angle of 45 degrees. 'I'he fiont 
wheels let the truck tlciwn into the hollow, then begin 
to climb the other side. The back wheels push. The 
Quad pulls out easily. It liacks down in again: the 



rear wheels climb backwards, the front wheels piisli 
now The task is done backwards with as great fatilit) 
as forwards! Water in the ditch to a depth of .14 
inches is no hindrance. 

The last test of the series is the most spectacular 
The driver approaches a 49% grade — lumber, piled in 
irregular steps The Quad climbs Holds itself at 
any |K>int Goes to the top. Backs down safely * 

The Meaning in Dollars and Cents 

Your trucks will never have to climb piles of lum- 
ber They probably will not have to negotiate deep 
ditches, nor travel over .soft plowed fields 

But they do frequently have to trawl over bad 
roads, through mud holes, and up steep hills They 
meet with much rough going Many times you ask 
them to bear heavier burdens than they can carry. 
Many times you wish they could pull heavier loads on 
trailers Many times you spend money on slow, in- 
efficient methtMls of hauling — you use horses and 
mule.s — because you haven’t been able to get trucks 
that could do the work Many times you lose husi 
ness : you lose money because of delays — because your 
transportation facilities are too slow — too uncertaiti. 

Read the Story of the Jeffrey Quad 

Read it noxv — whether you are in the market or 
not Read this story of achievement. It will be sent 
you free of charge — in answer to your signature on 
the coupon. 

Read how the Jeffery Quad has won Us efficiency, 
not through increased weight and cxijcnse, but through 
sujicrior construction an<l engineering skill — bow its 
tremendous jjower is generated by a small, light, high- 
speed jiower uiiit of the tyjic made famous by Jeffery 
— how the wheels are turned by an internal spur gear 
applied, not on the hub but at a ixiint half way to the 
rim, giving .i jiowerful leverage — how the very slight 
excess in gasoline consuniptiun is more than offset by 
the saving on tire.s--how the Icffery Quad enables 
business men to solve their trucking problems at /oti' 
cost 

Read the story nozv. 

Pott yourtelf NOW on this Ultimate type of truck 

The booklet will be sent you free of charge — with- 
out obligation We want the business men of this 
country to know and appreciate the Jeffery Quad We 
are glad to furnish you with the facts. 


ft Affriy ftmpny mnfcw Utk-gmdt nar axk drive tndu mhiei have given anusaai tatufaetion in many lines of 
half tan tnekat $1^99 ani$I,9S9 revgeetivefy. Complete hady department maintained 

^ T^ B. Jeffery Company 

Hftiil and Works, Kenosha, Wisconsin 
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('irnN(i iNW'mDMHNtH. — P. PUKOHNAT, 
Tlitci H I’tiy <lr-IMtnn, Ktnnw. This Invontlon 
liHH for Its ohjrrt tfi provldr a miichint 
urliKlliiK thf rouvli forard l)ln<inK of knlvor 
otlicr iiittitti; ln«truin<>uU howrver Irroaular 
thoir Kljapr Mud '•rbHtovrr their (llmeuHlouii. 
The iiiu>-hl>u> way iHt eoiployed, al»o, for Ki'tod' 
IDK iiword hlnden, rncora, pocket knlvee, siirytrall 
InatriiineiitH, and Kenerally all Inatruinente havr 
tna i-uttlna hlndea 

BKK’K wnt llHfMJNC MBfTIANIRMM — 
J M lUrntcMi, 4(>S W Mullicrry Ht,, UoMn 
Hon, III. Tlio more particular piirpoiii' lien- 1 b 
to provide u liracc for ubc In conueetlnii wIlli 
drlllH for the purpoMe of preveiitini; dNpIaee- 
ment of the circle oi track relatively to ollii'r 
parte uord In couueetloii with wrnncbea, fur 
the pariKiMC of Kio'urlnv touother the drilllua 
Kteiti and hll for dlBciiKUKlnK the Hiiiiie. 

TRAVKIdNtI HIKKIATOH,— J, C. HfAM.I, 
care of Hind. Uolph A (’o, .'ltd (.’allforula Ht., 
Han Jcrani’lBco, t'nl Thl« Invciiflon provldea a 
luacblnc preferahlv of a Nelf-propelled uiiturv, 
which N adapted to draw or to receive water 
from a ditch while proKruBaloK alontt or over 
the Bame. Hie iiiHehIne helna provided with 



IIUUCIATOB, 


puinpa or other HiiltahUi inaehlnery whereby 
the water will lie elevatinl and dlatrlhiited 
a wide portion of hind on either nr huth Bldea 
of the machine while In tranalt 

HOIBTINH BLOf'K.— H liOwasaTam. 837 
B laih Ht, New York. N Y. The In vet 
ralatea more particularly to automatic clutchea 
whereby the load aiiatalned hy the block 
tackle may be locked nr held In any dealred 
poBltlan, and whereby droppliip of the load la 
prevented while the operator Ib performing the 
act of bolatlng the load 
(’KirSHBB— A W W.taarN. H40 K inth 
Ht., Bmoklyn, N Y. TIiIb Invention relatVB to 
crualivra of the jaw type , and the object 
thereof la to provide a iruaher hy muauM of 
which material can he cruaUod to very lug Blaea, 
not exceadlng a predctvrmlucd maximum TIiIh 
object 1b ohtalued hy protidlng a frame linvlug 
a fixed Jaw and au oaclllutltig lever tu the 



vlllB, Ky, Mr RralOneig Inventton pfovlitea a 
tiearlng, for connentlitk a ptitoa or plqniar 
with the crank abaft, ao arranpad aa to per- 
mit a uiilveraal movement of tbe platon witb 
roap<‘ct to the rod, and a tboroucb inbrleation 
of tbe bearlug, and ot the platon. 

HTAHTINO DBVIOB BOH 
OOMBUHTfON HNCUNBfl.— V. 

Addreaa l>ay, Havtea H Hunt <381 Httb Hoi 
horn. Wi'. London, Hngland Mr. Hubert' 
invontlon la a atartiot device for iutema 
coinhuatinn <>nirlnea uaed on motor cara, aero 
plaiiea and Nin like, in which It ia neceaaary t< 
cauac an Initial turnlBg or revolution of the! 
engine abaft nr the like otberwUe than by Hal 
own motive power. 

KNOINR HTABTER.~P MiaKovaKY, 
Mento Avc., N. Lynn. Maaa 
relatea to an apparataa for atartlng autouui- 
hllea or other onidoea, and It relates more par- 
ticularly to a atartlng device In wbirh a sin 
Kle actuating nictna In tbe firat part of Ita 
movement relatlvoly counceta the starting | 
abaft with the crank-ahaft of the englm 
during the reinalulng part of Ha movement 
cnuacB the atartlng abaft to rotate the erank 
ahuft aiifllilently to enable the engine to start 

INTIOll.NAL t'OMBTTHTIHN HNOINB. — H. 
11 I'AHMIIN aud F 11, BLAKkl.Y, HIU Confedera- 
tion Life nid'g. Winnipeg, Uanltoha, 

Thla luveotlou cuiuprlaea •‘crtaln improveinenta 
ill valve I'uUBtructtona for Internal conihnatlon 
|■^glIle iiiutorB, bv meacB of which the entrance 
of the cuiiibuBtlhlc gaacoua mixture tu the 
lUK chaiulier and the dlacharge of the he 
iiiKtiire after cxploaloii from the firing ch 
her ean he more advautagooualy controlled 

UflTAKV VALVK— H. B BaNhom, HU 
A, 7, Nuahvllle, Tenii The Intention here In 
to provide a rotary valve arranged to ea 
iiiliiilaHlou of tbe cipluaive mixture and 
Iinuat of the produeta of comhnation In 
manner that the tlinlug of 
aeeiirate aud carbon depoalta arc prevented 

BRA KI Nil— A IlngOM, Patcraon. N .1. 1 
inwiitlun perlulna tu tmarlnga of the pedi-atal 
tviK>, and liaa mferenee more partleularlv to 
liirhlne abaft hearlnga. Au ohject la to pro- 
vide a hearing having meatia whereby the Jour- 
nal therein la autniiiatleally oiled Also to pro- 
vide a bearing that will acromiiiodate concen 
Iric shafts adapted to rotate In oppoaltel 


liih will a 


tteally o 


JouiualH of both sliaftB 
t'llMHINKU HPAKK PLIUI. PRIMMK. AN1» 
INHK'ATolt A P Kxihs. 1104 Houth llilb 
Ht , (iiiiaha. Nell., and H W Rohuii). Council 
Blulfa, Iowa Tlila Invention relatea to apark 
plugs for Internal comhUBtlon engliiea. and II la 
to provide a spark 


of the 


frame having n 


mualeal luatriinieuta. 

PIANO HAMMKIi -.1 C Miii.rk. Ihul H 
Sdtb Ht.. Lincoln. Nch TIiIb liiveutliui rehite, 
to ImprovemcntB In piano liaimiierB, ami an oh 
Ject of the inventor Is the provlHh.ii of ii de 
vice bv lucauB of which the Htrlkliig surfiiii 
may be readily adjusted oi renewed, ei 
■'hanged In Its eoutour oi texture 

Prime IHovera and Their Aeceaaorlea. 

KNHINK HTAItTRR - II W BAniruiKa 
Herkimer, N Y Thla Improvemeiil has refer 
dice to Internal (oinhuatlon engines, aud Iti 
object la to prorldn a new and Improved euglio 
starter arraoKivI to permit an automohtlc oi 
other vehicle to quickly and readily start tb* 
engine without rasortliig to cranking 

PIHTOf^ BKARINU — J W. Bhhkinx Ad- 
dress <! I ciiherg h Co, llli N drd St., Limla- 



plug and appurtenances wbtrh. In addition to 
tile usual funcclona of tbe plug In producing 
the ignition spark, will serve as a primer and 
iiIbo serve to Indicate whether a particular cyl- 
li der is doing Its work, or doing It properly. 

INTERNAL COMBUSTION KNtHNE— B. H. 
Hhattuck, Orauliy, Hartford Co, I'onn. This 
hnrntloa relates to an Improrement in Inter 
rill I iimihustlon englueH. and partleularlv the 
valve geiirlug on such engines, hy which the 
luilow and outthiw of tbe gases of such cu- 



INTKBNAI, fOMBUBTlON WtOINIC. 

gines are controlled; and the primary ol^t 
thereof Is to produce an engine of tl»W type 
which will he is-rfecUy nolaelsaa In oljieratlun 


and be eMtraentnaod by a MqallfW 'Rwato 
partg than prior motors of thla type. 

HKINOlNa TOOL P«>R HAH BNOINH 
VALVK8.~0. U Balowin, care of Dr. Merlo 
Casey, Almond, Wls. An object of thla 1 
proveroent la tbe provision of a band tool hi 
lug a valve-engn«lng bond cottimetad wHh 
stem or abaft to wblcb ratatton fa imparted by | 
one baud of tbe operator ttacongb abltable 
iiieaua, while pressure la exerted throiiid> tbe| 
tool on tbe valve by 
bold the valve In grinding relation to Ha aoat. 

Bnllwnyn and Thoir A< 

RAILROAD TIE— (1. it SYkAKP, Uncoln : 
Co, Merrill, Wis. This improvement 
a railroad tie constructed of two resilient j 
slotted memhers engaging each other 

, and oacli having two ends, one of tbe{ 
of each of the iu« 
dlaposed within the other turned bark end of 
e other mauilH.ir on which the rail 
SPLICE BAR— W J Smith, iBOl Oaty 
Ave., K. Ht. lofuis, III This Inventor providi 
an attachment for securely Joining the meet- 
_ mde of rails, without the use of 
tiw like paaaing trnnaveraely of tbe rail, and 
wherein mechanlam Is provided for aacuraly 
anchoring tbe rati ends In allnamebt, 
ttt, without requiring any transverse opening 
In the rail or the conueeting 

PREHEATER— O H. WilgOn, Orchard 
Ave . Hpokane, Wash This Invention relatea 
to feed-water prefacatem for locomotive hollers. 
The aim la to provide a tabular 
whieb may he easily elnaned and whl^h will 
utilise the heat of the hot gas entering the 
smoke luix, as well as that of the exhaust 

CAR COItpHNH — C. H. Kauiu. Htraaburg, 
Va. This Invantlnii relates tu couplings of the 
general type known aa Master Car Builders' 
automatic cnupllnga, the general purimse of 
which Is to reduce to a inlnlnimn the dangera 
peculiar to the coupling of cars and also to 
time in coupling. This la ncctimpllshed by 
rendering the loupllng more efllclcnt, reliable, 
ifcr, and more txmvenlent to operate, and to 
obviate the neresalty of trainmen going he 
tween the I'ara for coupling and uiicoupUng 

JcertnlBiIng to ttoerentlon, 

CAROUSEL— P Rvan, 847 H. 80th St, New 
York, N. Y In this carousel horses or seats 
are cnnscHl to have traveling movement UiTuugh 
given path, and tbe invention relates imr- 
tliularly to an apparatus having moans fur 
mounting the seats and their propidling means 
on a traveling vehicle, preferably motor-driven, 
whcrchv the caroiiKcl may lie transported from 
place to place, and Is- ready for Immediate 
it|M' ration 

PertblnlUK to Vehioloe. 

At’THMATIC PENDER — B PfinpcABBi, 
care of N th-lorroe. 71 W. 2.'lrd St . New York, 

N V This Invention relates to au automatic 
■r tor cars, vehli les, and the like, wblcb la 
adapted to Im> extended automatically hy tbe 
impact of a pi>rson on the vehicle or hy man 
ml means operated hr the motorman. Tlic 
levlcc Is Inexpensive to makeup and eaallv 
iperatcil. 

VEHICLE WHEEL— T PiTk K lli’TriiiHoa, 
!1H W BHth St. New York. N Y. Among the 
prlnclpnl uhjects which tbe preseut Invention 
n view arc . to provide a tire rliii and tire 
vnhlc from, and attacbeblc to. the felly 
If a wheel : and to provide iimaus for rap 
Idly removing and replacing rims and tires of 
the choracter mentioned 

na\R HIHNAL FOB VEHICLES— M. E. 
AI-HH. 177 Adelpbl St., Brooklyn. N V. Thla 
Invention provides a signal apiuiratus readable 
at tb« rear of a vehicle to show the purpose 
of the drlvor of tbe vchirle ; provides an op- 
erating mechanlsiu for a signal, which la sim- 
ple and eflcleot ; and provides operating means 
thy apparatus, to avoid Interference of the 
various signal devlcns, and tu secure a desired 
'ecedeneo of tbe signals 
ILLUMINATED INDICATOR.- Sam Ugh W, 
SOWN and W. It MicHAkh. Address the fur-] 
mer. 232 N. Custer Ave., Colorado Sprlnga, 
Colo. This tOTentloD relates to Improvements | 
lllnmioated indicators as used on rear ends 
vehicles, and has reference more particn 
larly to a device comprising a tulcscoplng eas- 
ing clrrylng the Indicator, and a lamp asso- 
ciated with tbe casing fur IlluintBation of tbe’ 
Indicator 

TRACTOR WHEEL — J. BkAkP, Knowles, 
CnI. This Improvement refers to' a self-laying 
‘ for tractor wheels It provldea a track 
of the character that tbe tractor wbeehi may 
more readily monnt olmtructlona In tbe road, 
and BO constructed as to mlolmlae tbe possl- 
IHy of picking up trash, sand, ote., from the] 
ad 

HTEBHINfJ APPARATUS.— H. lACOkaoN 

and F. B. AMpgaaon, Lynch, NOb, In thla ease 
tbe Invention la an 
apparatus for carts 
arochanWm la provliled operatod by the feat 
of the driver, for almnltanoously swinging the 
wbeala on a vertlenl axis, to steer or guide the 
ibkdo. 

WHBBI.BD SCRAPER.— W. B. Vtatma, 
Rise, Cido. This invantlpn relates to wheeled 
dunplng aereimrs of tbe clans in whioh 
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tihedsidtAtUig mannal use df Ihd 
mentioned.' 


}yn, N. X, This Inventloa ptwrtdek a 
Hut dad suttlag mei^nilam ft# tRne m, 

Whsreby keys ajld pendanlN Mdir ha 4 . 
with, aueh w*bittbg 

bodying a ring wbleh when 'fairded:' , ot,, - 
reiMlon oeta the btada aad MMa tarM'M tl 
opposite direction winds tbe sprtiht, dtily obe 
of such mecbanlsms hetbg la gear at the tHne, 
the other being autoinatlenily tbrawh' oM. of 
gear. 

SAFETY CBANKINfl DBVICE FOR AtWO- 
MOBILBH.— A. J. ZlA)TORgV»mKt, 1001 B. Race 
Hhamokln, Pa. This inventor pravtdet a 
w wblcb has a U-ahaped member for aagnp' 
Ing the crank, the U-ahaped member halag aoH' 
neoted by a lever and rod mRdssehf idatcb lovar 
of the automobile. When the natch lever la 



NAklCTY CHANKINO IlKVIO* 


eutral poHitlon the U-shaped mOmlier la 
out of cugagi'ment with tbe orattk, but 
the movement of the clutch member Into oper- 
ative position, throws the U-sbaped moniber 
by means of the first lever aud the rod into 
position to embrace the crank and prevent tta 


COMBINED AIR COMPRESSOR AND 
MOTOR,— D. E. CBniiMi, C. H. EDISON, and T. 
Davis, care of Auto Air Appliance Co., Indiu- 
trlal Bldg , Baltlmorv, Md This devtee may be 
used eltlier as a means for compreaalng air or 
motor. It Is particularly adapted for ase 
starting device tor automobiles, and abm 
moans for compressing air for driving tba 
atartlng dorlce. 


DEBlON FOR RIBBON. AND PARTICU- 
IJVHLY FOR RHOC'ADKD WOVEN RIBBON 
-J. W MacIiAskk, and K SrtL'R, care of 
ibnaoD, Oowdln A Co., 12fl Fifth Ave., New 
York, N. Y This ornamental dealgn for a rib 
bon represents a lianit of fabrir adornsd with 
widely separated flowers on a stem and with 
leaves. 

VANITY CASH.— A. BiBNaNgucnT (Bleuan 
icbt Bros.), lOR Hpring at., New York, N. Y. 
In this design tbe fonii Is nhlong with rounded 
corners, the edge comprising an ornamental 
twisted cord, which also rana acroaa the ceB 
A small mirror Is attached at tbe upper 
portion 

ORNAMENTAL DEHION FOR A RAIN 
UT— N. M. Bush, cere of Udwnrd McCon- 
nell A Co.. 18 B. 32nd Ht , Now Yurie. N Y. In 
this ornamental design for a rain cost the gar 
iiient la linttuned at tbe aides. A hood our 
lunta tbe coat which Is plain In front. The 
hack la belted and the sleeves form a nape 
eUcet at the back 

design fob a button— j F. BxaMU, 
re of City Bntton Works, 374 Hoeond Ave., 
New York, N. Y to this ornamental daalgn 
1 button tbe article Is of oblong shape, 
and Its plan view, aide alevatton. abd end 
presentation show a button of attracttve nad 
iful lines. 


Nora— Coplea of any of tbeae pgttats will 
lie furnlslied by tlw HoiaNviric Ammican for 
tell' cents each. Please state the name of the 
patentee, title of tbe inventiau, and date of 
this paper 


Wa wish to call attentloa to the laet that 
e are In a poMHoa to render eempeteat eer- 
vlcee tu every brenob of patent or twtfe-marh 
Our staff la eompoied aC meebaaical, 
electrical and cbewleal ekperta, tboiwaghty 
trained to prepare and prOaeonte all potent 
appUeatlons, trreepeetlve of tbe eemplea aatut* 
of tbs subject matter Involved, or of the ape- 
dalixed, technical, or aetoatldc knowledge re- 
quired tberefor. 

We also have awwolates thmngboot the 
world, who oeilet ip the prtiacution ot PAtnnt 
aad trade-mark appUeationa Bled In AR'Pottn- 
trlee Yoretga to the United Btutts. 

ICVHN A CW. 


(1 » BtftA N. W,, 





Patents 

Up. nff 

|l; ' jQps 


WVBNtOM Uf MtM w «Dgim<iBlMn »Mi 
fifawn A <^.. Mf IrM^MV. Nmr Y«ik, .r 
•W, P j|«N«t, WuMiittoii. O. C. ii itnfll w 

mnifiini rtlM fumt pMUicilan (or ili«4r lavwitioM, 

YrMaAMf* »na Camrrifitli rtfiiwfM OmIw 


Kfltdoii pt (k* 4«vlc* In «a«Miii». All einimiintetdiiM 
(ff«Ulfti|f«Mll<(tiitUI. Our hmw 


MUNNftCO., 361 BrMdw> 7 rNtw York 

•ruMh OffiM OSI P S«.. WMhiwrtMi. D.C 


Qasstfied Advertisements 


OHBMtOAL ANALV8TR uid dopUcAtion oreiim- 
nMRM w^ueu Umiirt And opinion on eh«mknil 

WANTRD — Itnparaibln party to take cbarvk i<t 
mulnyiela mm4i county New Autaoiatle Oomblna- 
Uop Tool, oombined wire fence ntreictaer. poet poller, 
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MAKING kiuM 
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N«tM for biYenton 

A Now Wfijr of Foatonliif Cfirdboard 

Bomb. — PmUdb oordboard boxm by tli« 
uae of oord 1i very likely to «poll tho box 
bymakinjrgrroovefiattbeedgoB. There haa 
appeared on the market a dever devioe in 
the nhape of a smalt metal ai)«^e*pieoe of 
very light weight. The piece has two 
stamped points for holding it in plane when 
slipped on tho edge of tho box, arid a groove 
in the oorner of the metal serves to hold 
the string and keep it from alipping. One 
of these pienes is put on wlierever the string 
meets the oomer of the box, and it thus acts 
to prevent any damage to the latter. 

Making Wood Out of Straw. — If we are 
to believe tlie Monileur des Mriene*, wood 
can now be made out of straw, this being 
a real wood without grain or knots which 
can he sawed as usual and also turned in 
the lathe. The “s’ood” is molded in the 
shape of plank, lath and round sticks. In 
tho process which is iiaid to be used in 
(Yanoc, straw is cut by machine and then 
reduced to paste by a beating priieess, em- 
I ploying chemical products whose nature is 
not exactly known, but protiably caustic 
t soda is Used here. The paste is then oom- 
) pressed in molds of suitable shape. 8uoh 
I product IS of the hardness of poplar wood, 
and can Ihi worked as easily. It bums like 
real wooil liut gives a largti flame and little 
smoke, HO that it will Dud a use in the match 
; making industry. It will also be very good 
' for making light and strong pocking boxes, 
so that these two applications will already 
i amurc it a wide use in the industry. 

Patent* in India. — U. 8. Consul Henry 
. D. Uaker, of Bombay, advises American 
manufacturers who ooutomplato selling 
many devices susceptible of imitation in 
India to take out patents in that country, 
and says, "It is nut at all uncommon for 
I Indian native dealers to order from other 
' cou II tries a particular article or machine, 
nut with the nxiMsitation of importing it in 
the future, but merely to study it and 
locally niarmfaclure copies of same." 

A Montessorl Educatioaal Device. — 
Maria Montessori, of Horae, Italy, has 
secured U. 8 paU'iU , No. I.KKI.IMKI, for an 
educational device involving dida(‘tie ma- 
terial for instruction of <*hildr*’n, in which 
a numb<<r of imils bearing designs having 
roughened surface upon which the ludl of 
the child’s finger operates, are utilized. 

An Electric Wrench. — Eugene Wood- 
land Burroughs, of Norfolk, Va., in a 
pati'nt. No l,lU'i,24U, provides a wrench 
e..p(SiiaU.v adapted for use in connection 
with railroad IrackH for operation by an 
electric motor. 

An Advertising or Displaying Device.— 

In a patent, No. 1,102,270, (’liarles Lowell 
Howard, of Washington, D C , shows an 
advertising stuKitaciilar or decorative device 
in which a flag is given such motion as is 
produced by a natural current of air. 

Bed Clothing Converted into n Garment. 
- Ida Mario Ma.\imiliano Ernestine Hub- 
iier, of Dresden, Germany, has patented. 
No. 1,102,408, a coverlet for a couch, cot 
or bwi, chiefly for hospitals, sanitariums, 
etc , wliich can bo utilized to cover the 
patient when reoumlient, or as a garment 
to lie worn by the patient when he rises 
from the bed. 

Preventing Moths in Wnrdiebefi.— A 

wardrobe has been patented. No. 1,097344. 
by Clyde J. Coleman, of New York city, 
for protection against moths by displacing 
the air in the Wardrobe automatically and 
filling the wardrobe with a non-rospiratory 
gan upon the closing of the door. 

An Bilhn Thomaon Spot- Welder.— In 
patent No. 1,097,895, to the Thomaon 
Electric Welding Company, as assignee of 
Ktlhu Thomson, is shown an apparatus 
by which to secure a spot-welding, for in- 
atanoe, of two sheets of metal, by simply 
; feeding the same between two whepls, rolls 
or disks, welding eleotrodes being sulUWy 
provided. 

Aa mnmlnated DecepUve Advartlaiiui 
Devlee.— A patent, No. 1,007,922, for tho 
indention of Frank H. Feraud, of Graoite 
City, lU., assignor to Edward S. Sriggs, of 
84. Louis, Mo., prefionto aa iUuminated 
A|gh emboidyi^ a large plate of giaae beari. 
fog a lamp, and fo trhlob the ptrcMem ia afi 
to the aouroe of tfa« cuTToat for the lamp. 



Which WiU Succeed? 

Each has only a few hurried moments for reading. 
One spends all his precious moments with the daily paper. 
The other, little by little, is fining that knowledge of a few 
truly great books which will distinguish him always as a 
really well read man. 

What are the few great ImokR — biographies, histories, novels, dramas, poems, books of 
science and travel, pliiloKiipliy and religion that “picture the inocess of rivilizatinir’l 
Dr. Charles W Eluit, from his lifetime of reading, study and teaching — 40 year, of it .u 
president of Harvard University— has answered that ipirstiou in 

The Famous 
Five-Foot Shelf of Books 


“41* Masterpieces at the cost of 40.” 

If you expect ever to buy another book, you should kni 
hooka in the world arc really worth buying 
You should have the expert advice on votir reading th.it 
offered free. 

A Free Booklet— For You 


hofikfi'* lonulntniir (I 

Miipt (.rtllakha KiiatAkel 


P. F. G>llier & Son, paUisiwrs ef Ciwd Beaks 
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The Man Who Cares For His Own Car 

— wOl now find a car on the market which was primarily deeigned 
to meet his requirements. 

Notkinw hu been aacrifioed from on engineenng sUndpomt. 
Practicaliy all working ports ore completely enclosed. Yet accessibility 
is one of the chief features of its construction This car is 

HlBnNS 

VbnerioaSiifiredtestli^tS^ 

The weMO cups and oilari may be easily reached , the carburetor ii conveniently 
located i the valves are readily ad)uilable; the motor and generator are very ecceuible, 

Stonge btitery convenienlly pieced — m fact every part and every unit has been care- 
fully considered from the itendpomt of the owner, making this car psrticulaily well 
suit^ to the man who prefers to cere for his own machuw. 

In asMltion to tiieso desirable fe^res this car repreaenU t sterling value in a high 
grade, light weight, economical “ax" with ample power 

W* also build Model 31, "Big Six" with 6$ brake liortepower and 130-mck 
wheeibnse— -$2230: Model 32. Haynes ** Four" wah 46 brake horsepower end 1 16- 
inch wheelbase -$1660. 

THIS COUPON WILL BRING YOU OUR LATEST CATALOG 

■ a n. — laare WRITE NOW TO 

THE HAYNES AUTOMOBILE COMPANY - 46 South Main St., Kokomo, Ind. 
fW amid me your 1913 catalog wMi full particuUri in regard to America's Greatest "Lighi six" 
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Wliat in Tiii^oiie Map Slwws 



EushuaMlftSkowiitd. 

E very dot on the map marks a town where there is a tele* 
phone exchange, the same sized dot being used for a large 
ci^ as for a small village. Some of these exchanges are owned ^ 
die Associated Bell companies and some by independent com* 
panics. Where joined together in one system they meet the needs 
of each coiiununity and, with their suburban lines, reach 70,000 
places and over 6,000,000 subscribers. 


The pyramids show that only a 
minority of the exchanges are ^il> 
owned, and that the greater maiority 
of the exchanges are owned by inde> 
pendent companies and connected 
with the Bell System. 

At comparatively few points are 
there two telephone companies, and 


changes, chiefly rural, which do not 
have outside coimectiona 


The recent agreement between 
the Attorney General of the United 
States and the Bell System will facili- 
tate connections between all tele* 
phone subscribers regardless of sdio 
owns the exchanges. 

Over 8,000 different telephone 
companies have already connected 
their exchanges to provide universal 
service for the whole country. 




American Telephone and Telegraph Company 
And AsgociATCo companies 

Ofig1*o//cp OneSifstmm VniVersat S9tVic0 



WAR NUMBER 

SoenivkAmbhcm 

■;.V PAGKH-IW ILLUSTRATIONS 
War Map in Four Colors 
Size of Map 19 x 14 Inches 

An Anthoritive ffeadbesA of the Wor. Every 
Article in this Number is Written ^ on 
Expert of National Reputation 


ARMY SECTION 

Comparative strength of belliger- 
ents. 

'I'heir Armament 
Signal aiul telegraph service 
Mediial and ambulaiue serviie 
How the vast aimies arc fed in the 
field 


NAVY SECTION 

Comparative size and strength of 
the navies of the belligerents. 
Cnntcnding navies in detail. 

Naval guns, caliber, weight, velo- 
city energy, etc. 

Aeroplanes and Dirigibles in mod- 
ern warfare. 

Superb illustratidiis shtming all phases of Army, Navy and aerial warfare. 

FOR SALE BY ALL NEWSDEALERS, 
or sent postpaid on receipt of 2S cents 

SPECIAL TRIAL SUBSCRIPTION 

For One Dollar we will sertd the Scientific American to 
you each week until December 31, 19l4, commencing 
the subscription with the great WAR NUMBER, 

MUNN dk CO., Ine., PuklkRen, 361 Broadway, New York City 
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brseker, and two safot^ legilM ONiMqM 
in aeries between ttot MniriMiM 
alternator, with the Wire Between th*j 
lamps connected to earth. 

For sending wireless measages the atXT 
floti employs an aUeriiHtloK current of fSllOj 
cycleo, which produces a londi pore, anil 
coniitant musical tone. The primary dr-i 
cult of the aendlng apparatua Is greatly 
damijed by the emptoyment of a divided | 
discharger, which can be regulated with 
great precision. When the autenna Is ex- 
cited ill this way It senda out wavga of 
uniform length which are very easily 
tuned. As is well known, this uniformity 
In length of the aerial waves depends only 
the damping of the exettlug drcult. Is 
entirely indeiiendent of the nature of the 
connection, and doea not require the dr- 
cult to be tuned to exact syntohy with 
the antenna. The wave-length may 
very gradually within wide limits wlthopt 
aftecUng the transmlaslou of 
The wave-length can be changed very 
easily without re-tunlng the dreutt and 
the antenns. The energy transmitted to 
the antenna can be modlllad very qnlokly 
by regulating the aparking dlatancee. This 
Is accomplished by means of a micrometer 
acrew, which acts on all the spark gaps 
simultaneously. 

The discharger Is so designed that the 
discharges are almost silent, a condition j 
which Is particularly desirable for a mili- 
tary field station In war. 

The sending apparatus comprises ; 

1. An osdllatlng dreuK comismed of 
condensers, a dlschargt*!'. and a resonator. 

key having c(>p)H<r (‘ontacis Im- 
mersed In petroleum oil. 

8. A rheostat by which the load on the 
aUeruatca* can be ke|it constant during 
transwlsslon 

4. A commutator by which the antenna 
can be Instantly disengaged from the send- 
ing ainwratUH and connected with the re- 
ceiving uiipnrntMs. or <>onversely, by a 
single movement 

6. All amperemeter which liullcales the 
amonnt of energ.> transmitted to the sn- 
tenna. 

The receiving appHratus inclndes a coui- 
Mnatlon of condensers and resonators 
which has very little damping, and greatly 
facilitates the elimination of stray waves. 
The variable condpiisers coiitiiin no dielec- 
tric except air. while the colls are of mtnl- 
obmlc resistance and are arrauge<l 
to pnaliice the mtniinum mutual In- 
duction This com blunt Ion presents great 
advantages for the ri'oeptUm of waves of 
Uttle damptiig, although Its eflldeucy Is 
not diminished when less syntonlnible 
waves are received. Two definite receiv- 
ing piwltions have btien adopted: a ikisJ- 
tioii of expectation, w^ilch Is most snltable 
for rapid exploration of the Hertslan 
field; and a posttlon of syntony, which 
makes it possible to obtain great sensitive- 
ness and to eliminate disturbing wares. 
The station can be adapted to receive slg- 
of any wave-length between 200 and 
2.000 pmters. 

A dynamo and accumulators fur electric 
lighting, and a number of uon-electrlc 
emergency lamps complete the equipment 
of tills autraoblle wireless station, which 
as remarkable from the mechanicsLj 
iMitnt of view as it is from that of wireless 
telegraphy. 

Thne as a Factor in Baaeball 

(CosclailMl /row gags *»».) 
the batter, bitting at an unexpected "fastj 
one" win make a foul (If he hits It at 
all) more often than anything ehn. He 
bits so that hls bat meets the hall behind 
and It angles off to 
right or left beyond the foul Hues. But 
when Frank tMwr does bring t^ose 
mighty shoulders against one of Walter 
Johnson’s fast balls-titiiy then It's a homej 
run over the fence I 

If further proof 1« It hi found 

I the amajdng faet tbat the h«*t "ar^s" 
In the bustnees can thmer S iMlI 
than the moM jmwwfui hgtMV can bat. g] 
toeeed-Bot 
.record throw Is 4a» ''Mpb 



leoaest 1^4 
eyojrtjenrri 
tepoe aJwayo s , , „ , 
fore an over-ltohoh hssiidtil 
measured l ri is psetil^ 
ffeet , ,, ''' ''V' 

At the rate of 120 feet a seddud Jt b 
one half A, second for the ball to fnoni 
the ptteber’o hand to the hatDhlr ^t ^ 
plate. It Is the fact that ttdg tll^ Is no 
amatl, whhtb accounts for nUfidl ’dC tfte 
pitcher's pojiver over the beti^V. '8^ the 
time e pitcher “fool*" a tiatter It la tMg 
because the latter didn’t ««c the wi6t» ot 
the ball or note that thO ban Wt^s g 
er” (one pitched slowly), but WahOSS 
there wasn’t lime for hls ••aofvow^ soao- 
tioii” to work between his teco«nn|w 
the fact and the Inetaut be tedSt O/jX OU 
Ills knowledge. A “fioater,*’ fot Ihstiinee, 
“UMiks like a liallwui,” as the playeir iiaya 
The ball seems Mg— be can a«p tb» geama 
on It If he knew it was onmtng before it 
left the pitcher’s bands, he could— and 
probably would — knock It over the fUnos. 

he has extteried a curve or a "feet 
one,” Hls muscles are all "sot’* The 
shoulder muscles tighten and the swing 
commences almost as the ball leaves the 
pitcher’s hanils. Suddenly, when the ball 
Is almost upiiii him, the hatter sees U Is 
“big’* and “slow.” But that swing b start- 
ed. The mind has been made ni». The 
brain has telegraphed its Instructlona. 
HpKe of Ills nlll, the bat swings — and 
after It ha.s passed over the plate, the ball 
passes lasUy by the batter into the catch- 
er's mit 

“Psychology,” says the proteeaor. 

But It actually Is Umo — time end bal- 
nnw between distance, between speed of 
batted ball and thrown ball, between speed 
of mind and siieed of muade. While this 
balance is left undisturbed, baseball will 
always be uncertain — always lie a con- 
test and always Imve that fascination for 
the “fan" that It has now — the uiioer- 
tanlty and the Imxunl epltomlied tor gen- 
era thins of ball players and fans alike in 
the aphorism, 

You never know the winner till the 
last man's nut t” 

SwitcerlBnd Aaks for Hdp 

T he little Republic of Swltserland is 
making an aiqieal to the worid for 
belli, for slie has been reduced to dire 
straits by the terrible Hnrtipean war that 
Is being fought <m her borders ; and while 
the npiieal Is addressed portlcnlarly to her 
children who are enjoying peace and pros- 
{icrlt.v 111 (Ulier lands, site also seeks as- 
Mlstniu-e of the many friends who have 
enjoyed her liospltnltty In other years. 

resnit of the hostilities on her bor- 
ders dwitaerland has tieeu obllgad to 
luublllse her entire army of itl)0,00(> nieii. 
not tor offense, but solely to dstfend her 
iicutrslity, at an expense of fihKMWO a 
day. while her entire revenues phnpuit to 
only $lo,000J)00 a year. This ^yy ex- 
has mg only depleted her 0iugm<iuer. 
hut with all her able-hodted men th mRl- 
tary service her Industries are at A stand- 
still and her harvests have had to be left 
to the feeble hands of the aged, the women 
and children. Tiie result is that thou- 
sands of families are now without the 
bare necessities of life. 

In making this ammal the fact is re- 
called that awltserland is the mother 
country of the Red Cjross, and moreover, 
notwltbstandlRg her own dtatrena, ah« has 
offered to become the heapltal tor^t^ 
warring nations and to do all In her pmr 
to alleviate the aufferlQgs of those ^hinted 
In battle; and these tUiigs shouiM Mteu 
the hearts of humanity to amdst her not 
only to carry out her (fimritahte^MCihlhe, 
but to relievo; the distress {her 
Uontribatlom ahonid he sent 10 ;j9w^^llo. 
lief. Fund, a« Wftti AvottOs, ITht 
where auhscrigtion ,'liais 
The nsoesaittaii a 
auffoiditf ot 
should ovpeXk 4 












pffmnF ^jme you tout your 
4^, rrictkm takes a wallop 
itt Ike bearings. 

nxoN^ 

Graphite 

Lubricants 

put a amoodi, oily coat of 
jM W flake graphite over bear- 
ing iurfacea that entirely pre- 
▼eota friction-breeding, 
tnetal-to-metal contact. 

Equally good for motor boats. 

Wn'u fkr lAhricatini Ch^irt. 

THE Jonra IMXOII CIUCIHJC 00. 


Ktadir k^ep jour qn«rl«« on kepantu tOMU 
V pap»r witoa eorrcapondlnf atwat kurh nat- 

wm rrestly faclUtste sasv^rUif font ^tMs- 
Itoiu^ ss In msnr csma ttey h«v« to tie m- 
lorM to osperti. The full Mine sari aridteoe 
stfetitloo 

«4U be pftlri to unilgned ^uerlei. ITull hinte 
to eorreepondeots «r« printed trom time to time 
and will bo mailed on reqneat 


(^18) J. H. I. aaln: Cwi you give me 
s gocMi formolo for csrtMMitsins tbo tops of table* 
(wood), and eommonljr called black aeidproidlngr 
If TOO have no nich formula, can you tell me bow 
1 can set aameT A You will And a proceea for a 
bl^ flnleb for table tope bi our 8t;vrw».e»T No. 
1481, Which we have used upon oak Uboratory 
^oj^wlth line results. We wlH sand the paper 

(1301Q) A. L. aaka; Will you pleaae ex- 
plain the undulatory theor) of U«ht, and alto the 
theory of emimlonr Which Is mom senertlly 
acceptedr A The emMon theory of light aasumee 
that tiny particlee are ahot out from all bodlea 
which we (mn tee, tnd that iheM entering the eye - 
enable ua to tee the oblect from which they come. 


TF you were denied college training but have reached 
a place where something of the kind seems necessary 
to your further advancement in the mine, the mill, the 
shop, or the smelter you should know about the special 
short courses which the 

Michigan College of Mines 

at Houghton, Michigan 

It offering tkis year, arranged with particular 
refereaee ta poor ueedt 

They are short practical courses in mining;, metallurm', drawinu, 
mapping, concrete construction, and many others. 

Write the president of the College tclline him what part of the year 
you can attend, what your work has been, and what you wish to do. 


Which we imn tee, tnd that ilmie entering the eye ■ 
enable ue to tee the ob/ect from which they come. 
The undulttory theory ewumoi that bodlea excite 
waves, which traverse apace aa wavea move over 
the aurfaoe of the water, and that these waves 
enter the aye. causing vialoa. These two theories 
existed togetlmr until about ifloo, when Fteenvi 
produced the Interference of light by apparatiia. 
and thus demonatrmUKl that light la due to a wave 
^ tnotion The belleven In the emlwlon theory had. 
for about two hundred yeari, oaeertod that light 
wares would Interfere and produce darkniw by 
their Interfernnue. If light was due to waves. When 
the dark lianda were actually produced by the 
Interference of light, the oaeo wee proved that 
light la duo to a wave motion. You can aee these 
dark bands by closing one eye and holding the 
band clone ovor the other eye, so Uiat you can sen 
through the narrow .pace lietwtwn two Angers 
looking toward a window You will sec numeroua 
dark lines parallel to the edges of the Angers. 
These are caused by the Interference of Uie wav«w 
of light in passing the islgea of Uie Angers. There 
are now none left to advissuo tlw emission theory 
of light It Is dead 

(1.1020) E. H. C. Askt; On patRo 29 of the 
fourth edition of BaU s "Malbwnatlcal Heerea- 
Ilona and KHsa.vs," I And Uk^ following. "Here la 
another simple question to which not unfrequontly 
1 have reculvixl Inoorroct answers One tumMor 
is liair full of wine, another Is half full of water, , 


MAXIM SILENCEF 


Imt tke sUaMen- 

idexit 




^ Strengthen 

^ YOUR Will; 
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I F YOU learned to love 
“Queed” and have lost 
yourself in the joyful 
pages of “V.V’s Eyes,” 
Harrison’s new novel, 
“Angela’s Business,” is for you. 

It begins in the October 

METROPOIITAN 

*7^ ZJkwf Magaasin^ ih America* 



' 'Is • , 


“Angela’s Business” repeats 
all the charm and humor of 
the earlier books. But this 
time Mr. Harrison has writ- 
ten a love stor)^ so original 
and ingenious in its plot 
— and so important— that 
you will follow it with 
the piqued interest of a 
riddle. And it will set 
women readers by the ears. 

A young author starts out, 
with all me entJiusiasm of youth— and lack of experience 
— to solve the great mystery of Woman and her Destiny. 
At the very outset of the quest, he liimself falls head- 
long into his problem and all because of two real 
women, whose contrasted types send his heart groping 
as well as his head. Of course he falls in love; of 
course he wins a woman. 

But — what kind of woman is the right kind of woman ? 

A great American .stor>"of today is “Angela’s Business,” 
told with the charm of Locke and the shrewd insight 
of Bernard Shaw. 


"Pttor CK^/ ] 

■wttXat eftanev 

KL« i 


Hun uw a fa w of the interurting faa- 
tuna in the October Metropolitan: 

Really big fiction by Booth Tar- 
kington; W. W. Jacobs; Larry 
Evans; Earl Derr Biglers, and 
the first of a series of great 
double-barrelled detective stories 
by Max Pemberton and G K. 
Chesterton. 

Six big art pages 

In the Ocioliar MmopoutAN — i 


Live Features 

‘‘The Correspondent and the 
Englishman,” by John Reed 
(Metropoutan’s war corres- 
pondent now in Europe). 

‘‘The United States of South Am- 
erica,” by Granville Fortescue. 
“What I saw in Liege” — An 
eye witness’ story, 

of rotary gravure 
« rU good niwnUnnii 15 nnnle 


throuehout the ooanttr la the scfltttaatle year o( 
leia-ma, Um not m amdh in eay neyr feet* 
whtoh cta«v brine out ay In the nlninilsr: tuntnlidtty 
which (kMi in the minds o( «ei«i^ men woriclae 
In widely dUhrent flstds on Ae value of eueen- 
Ics When Booloeiita, phyalelaee, phyoloineists. 
aodotcinliu end piyc4MdaeM ekree on t|w onoT'i 
nious influence exenod by heredity In ehaplitg tise 
dmtitties el huntM tMlim. euitentce pms 
the realm at theory Into that o< tact Tha more 
widely hooka and eollaoUona aucb aa thla are raad, 
the aooner wUl the public ooniotanae be,nNal(enad 
to ibe neoamity of paaalos appropriate letWatlon. 
Euaenkn to the Meadeltan aenae of tha tern te 
hardly tan years oM, yet to that brief apaa much 
valuable work baa been done, which muatcenvinos 
every itebt-thlnktog man what a nmnam bad 
protoplasm fa to aoctoty. Every one of the lao- 
turera whose work fa to toe teund In thla book |i 


dmiiiiMHiick. wCliieiiigliB , 


Omiir asd its BcpsnuoR. By Ouetav 
Aschaffonburg, Professor of Pwchiatry 
In the Cologne Academy of Pmetleal 
Medicine. Transluted by Adalbert Al- 
brecht, Associate Etlitor of the Journal 
of Criminal haw anJ CrimiwJoov. With 
an Editorial Preface by Maurice Parme- 
lee, Associate Professor of Sociology In 
the UniverMlty of Missouri. Apd ait In- 
troduction by Arthur O. Train, Former 
Aaslatant District Attorney for New 
York County. Boston : Little, Brown A 
Co.. 1913. 8vo. ; 331 pp. Price, |4 not. 

Cbiminoumy. By Boron Roffaele Oaro- 
falo. 1‘rocurator (lem-ral at the ftourt of 
Appeals of Venif-e uud Henator of the 
Kingdom of Italy. Translated by Robert 
Wyness Millar, Lecturer In Northwest- 
ern University 1,0 w School, With an 
Introduction by K. Ray Stevens, Judge 
of the Circuit Court, Madison, Wls, 
Boston : I.Ittle, Brown & Co,, 1914, 8vo. ; 
478 pp. Price, g4.60 net, 

"Tha Mudvru rrtmlnal Science Scries" Is a 
library of translated works, by mesns of which 
the American Institute of C'rimlnsl Law and 
Criminology arc maktog accessible to American 
readers the rosearebes and opinions of Kuro- 
penn authorities. Tbe works listed aimve arc 
volumes VI and Vlt ol the series, Ouatsv 
AacbaSenhurg la well known In Ucrman.v aa a 
scholarly Investigator who brings medicine and 
payeblatry to tbe aid of law and order "Crime 
and Ita Repression" presents a wealth of re- 
liable atattstica l>earing upon rrliue and Us 
causes In Germany. It does more. To eoiJatc 
Burb data Is one thing, eorrectly to analyac 
them and to construct working principles from 
that analysis Is distinctly another and higher 
aehiereineiit. The volume Is replete with cits 
tlone from past and present authorities, and 
the author with egiial fluency and vigor sup- 
ports ttiein, eomlmts them or supplements them 
by his own keen Insight and ronatruetive 
genius, lie dlseusses alroholism, prostitution, 
gambling, and such kindred obsessions us lend 
to rrlme In the Individual and In tbe offspring 
tteasnnni, oeeupatlonsl. racial, and religions 
factors nrc weighed . economic conditions arc 
the subject of careful dellhcTatlon. He then 
conies to a consideration of prevention, pur- 
poses end means of pontabment, and the 
vicious tendenries of tbe flxed term. Finally, 
lie suniniarlses the fundamental prlnclplas upon 
wbleb all penal methods sbould b« baaed. 

"Criminology" Is a lucid piece of writing 
whleli shows decided Anglo-ftason Influences. 
Indeed, there i# danger that Its simple style 
may blind tia to tbe real depth of Ita founda- 
tions and flK! strength of Ita position. The 
criminal la made the subject of a painstaking 
examination la tbe light of bIs acta, bii atti- 
tude. and tbe various Influaucea of heredity 
and environment that have largely contributed 
to make him what be la. Hie laws then come 
In for their share of rrttlclsm: the theories 
u|K>o which they are based are expounded and 
the defects of e'xlstlng procedure frankly 
(minted out, tinder "The Rational Ayetem of 
I'unisbment'* crimes are claeMAed, and an at- 
tempt made to fit the- puolshmei^t to tbe re- 
sponsibility snd to make It regeberatl 
than destructive. 

A Pufags OP Hwhxr Spam (Tbe Fourth 
Dimenulofl.) By Clawle Urttidon. Boch 
cater. N. Y.; Tbe MflDfto PreM, 1918. 
8vo. ; 79 pp. ; llluatrated, PPloe, $1. 

A point ii 

moving at right angles 
rertangle; w 
angles to its 
tbor seeks < 
faurtb dimension, nnd 
analogies that 
reader may gUa 
Idea. With 

ooBtrlbute aaytlllBg new to tntg tojlkliwniw a|fa 
cuMtoa, be kne jMtttad U| , TlW WMib 


Woe nUss Csaa* A d as W faigies , 

Ths lyeeu Stt he leuaiwly <kuwria7> «is HI 
whk^itoi^wihlMiWbriar PeewragfMMW 
to wMUMi to «wa wlA M fa^ 
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T^AY after day the CJernians j)iiniped shot and shell upon the 
fortifications of Liege. But the forts held out bravely. 
“Wait until our heavy siege artillery comes,” siiid the Germans. 
When it came, the forts cnmibled. 

They must have been very wonderful forts that could hold 
out so dauntlessly, and they must have been verj' wonderful 
guns that ultinuitely reduced them. In the October 3rd issue 
of the Scientific American you will learn all about these forts 
(there are many more like them along the French-Eastern 
frontier), and all about the big guns that cracked them. 

The Gruson Turret Fort 

Military men call these Liege d<‘fcnses and others of their 
type “Gnison Turret Forts.” Curiously enough they are of 
German design, and fittingly enough it took German guns to 
reduce them. 

Major A. Piorkowski, a well-known (lerman expert on ord- 
nance, has written, for the October 3rd issue of the Scientific 
American, a very instructive article on this Gruson Turret 
Fort. He takes you by the hand, as it were, and leads you 
through underground passages to the ammunition hoi.sts, and 
eventually into the steel turret itself, and shows you its operat- 
ing mechanism and its powerful weapons. 

Huge Siege Guns of the Germans 

The huge siege guns before which the turret forts succumbetl 
will receive their attention in another article. In a magnificent 
colored cover, which will .enclose the entire issue, one of the.se 
destructive giants is pictured in action. The issue will also 
present other pictures of siege artillery, and will explain in the 
SctENTinc American’s characteristically lucid way what may 
be expected of them. 

FortiBcationt in the Field 

^ow was the German onslaught met in pitched battle? De- 
fenses of some kind, as well as gun fire, were necessary. Every 
ohstnde that can be conceived was thrown into the path of the 
German infancy. The barbed wire fence and felled 


trees with great protruding branches must have proved formid- 
able barricades. The full nature of these defen.ses, which make 
it as necc.ssary for an infantry man to carry wire cutting tools 
as guns will be set forth. 

Submarine Mines and How They 
Are Constructed 

Perhaps a dozen or more neui ral merchant vessels have been 
blown up by mines in the North Sea. They are terrible instru- 
ments of destruction, these mines. A tramp steamer, or a 
battleship for that matter, steams along through a sea that 
betrays nothing of the explosives hidden beneath its waves. 
Suddenly the ship’s bottom touches the top of the mine. It 
is as if the trigger of a gun loaded with hundreds of pounds of 
deadly explosives had been pulled. The explosion is terrific; 
the destruction complete. How are the.se mines construetiKl? 
Why are they so deadly? The Sctentifk; American’s war 
issue No. 2 will tell. 

The Mechanism of a Submarine Boat 

The submarine boat will also retx'ive its shart^ of attention; 
for the submarine is bound to play its part in the present con- 
flict. As you read the Scientific American’s article on sub- 
marines, their intricate mechanism will be picked apart for you, 
as it were, just as if they were so many watches. Engines, 
trimming tanks, periscopes, toqiedo tubes, in a word, all the 
wonderfully compact machinery of the submarine will be re- 
vealed. 

There will be other articles too, in this i.ssue — articles of a 
constructive nature. 

Our Trade Opportunity 

John Barrett, director of the Pan-American Union, will point 
out to the American exporter just what the war has done for 
him in oi)cning up foreign markets that have hitherto Ix'cn closed 
to Americans. Letters from prominent financiers, business men 
manufacturers, will also be published — ^all of them men worth 
heeding — whose opinions will form a fitting supplement to 
Mr. Barrett’s exposition. 














An Eight Cylinder Cadillac 


7%« matchhu mode of motoring teemed to oufy a few privUeged pemm in Ae Wd Worid 
(at an abnoet prohibitive price) developed by Ae Ca^lac Compamy hr American motorbte ! 


Serious minded motor car manufacturers have sought the ideal 
power principle for fifteen years. 

The Cadillac Company has never relaxed for a nronth, a week, 
or a day, its patient pursuit of that underlying principle which 
would prove to be ultimate and final. 

In the course of that long journey toward perfection, the 
Cadillac Company has given serious consideration to every 
reputable type of motor —endeavoring to scrutinize with science 
impartiality the virtues and the limitations of each and every 
one alike. 


Building and experimenting in turn, with every t)rpe from the 
single cylinder to the six, and from the poppet to the rotary and 
to the sliding valve, we have been carried forward irresistibly, by 
the impetus of our own research, to the highest form of frequent- 
impulse motor— the V Type Eight Cylinder. 


four cylinder field, a succession of cars wWh earned the title 
“Stanaard of the World." 

Beyond that, loomed for us only one hope and possibility — 
the promise of a motor in which there would be no lapse, no pause, 
no hesitation between impulses, but an overlapping of strokes so 
complete as to produce a flow of power almost literally liquid in 
its continuity. 

We sought the medium by which the Cadillac would be 
endowed, not with approximate freedom from gear shifting, or 
approximate hill-chmbing ability on high, or approximately 
swift acceleration, but with the highest possible form of these 
three characteristics. 

The Cadillac already possessed those qualifications in an ex- 
traordinary measure, but we wanted them developed to a point 
beyond which it was not possible to go. 


Dealers will have demonstrating cars in Ae near htttre 


This requirement pointed straight to an Ei^ht Cylinder Cadillac 
with four power imp^s during every revolubon of the fly-whed. 

How fully these luxuries of travel have been achieved, nodiing 
but your first memorable ride in the new Cadillac can reveal. 

As the CarfiUac softly spee^ along under the almost magic in- 
fluence of this new power-principle, you become oblivious to the 
wonderful mechanism which gives you motion. The sensation is 
as unique as though you had never motored before — the sense of 
floating through sp>ace comes to you as it never came to you 
before. 

It is useless to try to depict in words, thrills which you have 
never felt — or to portray a degree of ease which you have never 
experienced. 

Good roads yield up a velvet quality of travel undreamed of. 

Bad roads lose much of their terror, and hills seem almost to 
flatten out before you — so easily, so quietly, and with so little 
efloit does the car surmount them. 

In operation, you enjoy the extreme of flexibility — from less than 
three miles an hour in crowded dty streets and congested traffic to 
more than sixty miles an hour on the open highway, without change 
of gears. 

Comfort is subserved in the highest degree by the absence of 
vibration and the pronounced flexibility — and, again, by the 
yiddins springs; the ease with which the car is handled and 
controlled; the smoothness of the worm bevel driving gears, 
die soft clutch action and the exceptional sense of rest and 
relaxation. 

The supreme motoring experience of your life awaits you when 
you take your first ride in this truly remarkable car. 



Cadil lac Go, Dot roi ( , Mit4i. 
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Science in Peace and in War 

I T 1k laevltahle that new dlKcoverlcK la idiyMica and 
cheailKtry should he jinmiptly sel«sl hy military 
nieu and u|)plle<l la devislae death-deuliiiK eairinos 
of appalliuK power. Hut Is it necs'Ksnrlly laevltahle 
that wdemt* should he more systomatleally apiille<l, on 
the whole, to InereaslaK the ettleleacy of hiKh-isiwercd 
Kuns than to mitieatlni! the evils of disease sad to 
tietter the ttenernl lot of humanity'' 

Tea years iwve passed slave the Uusslan-Jnjmaese 
war was finifcht. la that deeH<le it Is safe to say that 
more costly experhaental lavestlKathm has Imen coa- 
dueted to lacreuse the elllcaey of was and exiiloslves 
than to erndlente any one of a dorsm human diseases for 
whIeJi there is at iiresent no cure. The art of war Is 
as old as the art of agriculture. Hut hattleships are so 
rapidly lmpr«)v«l that la loss than five years the most 
isiwerfal dreaduisjaht of hei day Issmau's a thlrtl rate 
tlKhtluK machine Can as much Iw said of harvesting 
machinery? 

Despite our Carnegie Institutions, our llcK-kefeller 
Institutes, our Pasteur Institutes, despite nil the labor- 
atory work tloiie hy the universities of the world, it is 
safe to say that more aamey Is simat tf) diswiver new 
and more terrible wa.vs of destroying human life than 
to preserve It. Not so long ago, the old hatth>shlp 
‘ Texas” was taken to Hamilton lioiids and nse<I us a 
target In order to t»*st the dt'structlve |Kiwers of our lat- 
est hattleshlp gnus Before that Great Britain had etai- 
ducpsl similar exiierlineats with the “Belle Isle.” Ger- 
rann otiicers with an academic turn of mind have tested 
Koaian eatapulls, old guns, and the like in onler to dc^ 
termliie what progress was made in artillery from 
ancient days to Napoleon’s time, thus csimpletlng the 
history of guns la a way that must cause the historians 
of science to sigh with admiration and einy. In ISKl 
and IHSt; tests were made during which Gruson turrets 
were suhjwtisl to mislera artillery tire, exjierlinents 
that cost a tortune. not only la ammnnltlon exriendcd, 
hut In tin- actual destruction of test objects. The 
legislatures of the world must he implored to grant 
comparatively small kuius for coiidncting research which 
will ultlmulcB result In hctternig s<s lal conditions. A 
mere pittance Is granted to u man like I,nth<T Burhank, 
who iierforms the mlrach- of creating plants more use- 
ful to mankind than the vegetation of nature; hut a 
prince's raiismn Is set aside to eomlnct a sclent Hie 
lavosttgntloa Into the elTect of a new explosive at a 
rang«‘ of live inlh>s. Advis-ntes of eiigealcs do (heir 
l»est to arouse the pnhllc ci>nsclen<-p t<i the mssl of raec 
Improvenieut, to the fttlly of |s>rralttlng the liisaue, 
the erdleptle, the .sisdully tinht to reprtsluce their own 
kind ; hut the armies of the world take thy flower of 
humanity aatl leave Ix-hlnd only hnmnn dregs 
No doubt there Is a gotsl psychological n»asou for this 
frightful anomaly. But when this hugest of wars is 
o»'er. when we have counted the dead and W(mnde<l, 
when we luive ret'konerl the dreadful cost In money 
of the millions of rounds flnsl, when we have tolleil 
£ 




smmKi&mm 


off the britltanil; loteileots iJmt tMV« hoen MMM vHk to ^ 

and that t^vutd ill fm ii|iar«>d, ittat tlwu reckott di> >, viiltM Rii' .Anlf. IlSiiliiWWaill 

wc Imve left In tnotiey ami human material to eoiittinie l«f OMpe •ottvo 

tlie constructive work. «» unnecesaarlly interrupted, will ■, vktoti , '«ltir/4ye vidlMlHIKMI 

the he perpetuated f Will HeJctMtaips. C(W- 

gresaea, and parllamenta grudgingly allot to 410 “ ' ♦WPll^to||^,'klilt; tof the' 

cover the caiwe of imme new mysterloaa wheat feUMtt, 'Ototoll left 'srahhH ''hRih ^ 

and 9100, *000 to dtacover a better kind of bomb thal, BMjr ewdOiaiO U^rtanoe of 1^ ' 

he dropped from a dirigible elraWpT aM|««i MlilhMMmied. FwW iK'liiE, ‘ 

nopMuhritr#' iocalteeil. tui^ t« ^uot ,p«t fhOMU'' 

A B-l <rf tta Flrta* ta W« 


p F ever there was any doubt at all of the off 
of the fl.vlng mtteblne lu wor, surely the i 


pleteig to transplant tiie Industry at Obofl h 
nevor fbr a moment he undertaken iU^ k 


X reiKirts of Sir John French must have dlopelled It vezoont With tho technical and ebtamerciat 

“One of the features of the camimign on our side has of the nuinufacture of coal tar dyes, 

been the siiceess of the Royal Flying Corps," writes He knows that the by-product prohloias pOMttllP *P 
Sir John. “In regard to the (mllectloa of Information, orgMiic chemistry, which have to be met tbekoM. 4a» 

it is ImiKwnlblo either to award too much praise to our paramount and the real key to tho sitnOthHl. 

aviatom for the way they have carried out their dntlea, reacthms are much mtwe eompHcaied than thush‘M!|^.^ 

or to overestimate the value <if the intelligence colleotikt, organic chemistry. They rarely take dim 40*4 

more especially during the recent advance." undivided eotfrse. ThU state of affairs greatly 

Kir John does not say so, hot It may safely be aur- oatsa the problem of diidlng an outlet for hy-iPHkliMln. 

mlsed that the retreat aftor the Imttle of Mona might with the reanlt that the modern dyestuff l«dUl|jj^ «i( 


i utter r«»ut hail It not been for the air Oprniany ta one Interlacing aysteni, one gtaat i 


leoiit. With the watchful eyes In the air. It s 


of interdepondaut proeesaea and products, only a 


have U'eu a comparatively easy matter for the AlUea them of large dlmensiona, hnt all of them litWipy of 

to omieentrate truofis where they were moat needed in far-readting effect This neoeasltatea not ouly thP 

order to iiermit the main body to retire In good order carefnt oifahiaarion of each manufactaring unit, iRd 

and take up a new ismltlou. often an exchange between setmrate units of somi^nf 

During tt iteriud of twenty days up to the tenth of their products. It must he remembered that the 
Keptember, 8ir John French tells us, a daily average man dyestuffs Industry as it stands to-day Is the reanit 

of more than nine reiHmnalHsanee flights of over one of thtrty-alx years of untiring manafaetnring OJMl 

hundred miles each was maintained. The Information merchandising effort ami de\'elutaDent 

.ibtslueU was so precise and so vahiahle that Field One Influence which Inis hts'ii thought to h« largely 


services renderwl by tho English Flying Oorjw. 


d so valuable that Field Oue Influence which Inis hts 
»veye<l hls thanka for the resimnalMe for the absi«mv .,l 


our patent system. It has li 


thought to h« largely 
> domeatte Industry is 
urged that a working 


The present conflict Is not the flrst In which the fly- eiause should bo IntriHluixsl, which wtadd compel for* 

Ing machine has figured, but It Is the first lu which elgn owners of American patents to manufacture ta 

there have been real aerial encounters. Military olMcerB this (-ountry. It Is more than prolmhlo that thOM who 

pmphesleil that the air scout would not be permitted bank any hopes on such a step ns this aro antertatolng 


) ret-oniioiter with Impunity. In the present ' 


I fond illusion. BngUnd, Belgium, and France have 


have tienrd of at least 8 doacn aviators who were luid such worWiig clausea for many years, yet thay 
thwarted In their attempts at scouting by the armed have no real dyestuffs Industry. Nor Is the ivasoii Hr 
neroplunes of their opiaments. On Utls polut Sir John to seek. Completely fulfllllng such pTOvlslou without 
Freiu'h's comments are Illuminating. "The Uctlca eatabllabing a real Industry lias been the actual result. 


iidoptHl fur denting with hostile atreraft are to attack As au UlDstTattun, assume magenta (hydrochloride) to 

them Instantly with one or more British machines," pe patented here. The patentee semis to this ('ountry 

he tells us. “This lias tieen so far successful that In magenU ftoee. which is not 4pe subject of the patent 

live <as<-s (iermun pilots or oliservers have been nhot By the simple addition of hydrochloric add thereto 

while In the air and tlictr machines bnmght to ground. the magenta aalt which it the subject of the i»tent 

Am a «inse<tuem-e tho British Flylug Corps has sue- p, then prepared here; the working <lnuse is fully lived 

iwsleil In esfaWlshlug an individual ascendency which up P), but no Industry has been established. 


K it is (lamaglng to the enemy. 


If any Pirther evldemw is nee<lm1 to show that the 


Ilow far It Is due to this cause it is not jiosalUe at ,«tent situation Is not the cause of the Oermnn mon- 
l.vesent to aseartain defluitely. but the fact remains ppoly in dyestuffs. Some flguies cnll«*t«l by I»r. Heme. 


tliat the e?iemy have recently benaae n 


the well-known chemical ex|>ert and 


(irislng In their flights. Hometblng In the direction of authority ou dyestuffs, speak convincingly. According 
the mastery of the atr already, has been gained in pur^ to Dr. Hesse, out ut a total of lei ooal-Ur dyes, KIT 
Muance of the principle that the main object of military have never been iwtentwl In the Hulhsl Htntes, and the 


ivlutors is the collectton of information." 

If this means anything at all, it means that the o 


patents on further dyestuffs have expired. Only 
215 of these dyes are at present proteetetl by^ imtenta. 


nuinl of the air must hem'eforth be attained before Qf those dyes which we are at liberty to mnuufaeture 

i rafsiern general can hoiie to win a battle. Until the wily about 10 per cent are actually made here, and 

last air st-,mt of his enemy has been shot, bis own these very largely from lmiM>rU*«l cool-tar prmlucta not 

forces and those of the enemy must fight until physical tbemselvM dyes. 


exluiustloH seta In and a |wlnt Is reached where It Is Hince It seems eetabllslled that a rome<ly la not to 
liuiKstslWe to draw urwn fresh troi>pM. Thus may be be found In amending our iwtent laws, we must hmk 

explaliml the altenmte advances and retreata of both elsewhere for relief. It has repeate<lly ls«n suggested 

sides in the present war. In the last analysis rictOry that an appropriate Increase In our import duties would 

or defeat would set-m to binge upon the preOenoe or giT« the needed assistance to domestic prislitcers to 

absence of aerial stvmts. enable them to wunnete with the Germans In anlta of 


In the Just analysis ylctOry that an appropriate Increase in our Import duties would 

binge upon the preOenoe or giv« the needed asabitance to domestic prislttcers to 

enable them to comiwte with the Germaim in aplta of 
an the obstacles which we have disenseed, tiet us 
ly ootaiff IndvMiy Miply the test of actual flgures to this question. With 

“ oyvnge annual importation of about f6,«WO,000 

coiMaV pwstoSrSdf ta * Importation of |180JK»,000 during that period. 
w3y to thurewntS to cut Aaamnlng that duties had been 10 iwr cent higtmc than 


An American Dyeotoff IndvMiy 

N inety iwr cent of the dyeatuffs conmnned 
mnn the world’s market are manufootund in 
Germany or from e«el-taV produCta made ta 
Germany. N<iw thnt the supply to this country to cot 
off by the Kuropoan'war, an outcry Is raised by a cer- 


tain section of the consinuers, the texUle dye». that 7r2i n'T 

we sun.,1,1 h-ft . ^ »*»wlhle event of a War such as that which 


we should have bad a complete domeatte dyeataff to* 
ilustry. From the’ standpoint iff the coneumers such 
an attitude seems natural and Justtfled. 

Hut the matter lotika somewhat different from the 


is now disturbing commerce. It would take gt tosOt a 
three years' war before this total premium aldita m«1t* 
. tog no allowatii’e whatever for Interest, had been nqiaid 


iTui. I.UC* tiittifiiir w<nirwu«E uinerviiv Amm eiw . ^ ^ , . . . . : 


well for the consumers to say to the chemical naaUCac- 
Jurers; "You (night to make dyestoffai this oountry 

should not t»e deimndent on Germany ; the AmericOh - I— mnir.mni 

chemist should prove himself the equal of hls Gettaail ..i "l ^ 

rival." All this sounds as If a dyestuff industry Mtalttd aSL 

is* (sitabllshed in this country from patriotic or pfal|aa^ wiitaioi now ft S# 

tbrotjlc motives. In practice the motive fhr lanneliliig ^ k* mniKnnfi !,« n«tal 

u commercial enterprise Is the perhaps lass poe«c, but to Jtot so good. But it Vimta T r taut 

rather more practical desire to earn dividends. WHil- »{ai. Hnaaed oil will tuntMi , 

nrosncctlve .oMgiioer asks ttrst and foiwmest; What 7 


been estobltohed by tlie aid of the additional duty, 


rather more practical desire to earn dividends. What* 
sver the eotMamer of dyestuffs may think about It, the 


Mpoctlve piwdaoer asks tlwt and foremoot: Wtatt ^ ^ ■fttf it ihr** ff— ^ 


linillt U there Jn the proposed IndustryT 
This is a plain question, and tn repiJ^ to It let t 
by I he plainest of all t^servattons : The totak 






CroM.- 

does not «ar«( 

/ jRa^ fVMOtitMi to bim by thn 

„ . _ of hit discovery of the 

The 

IW0>«rth of «old, 

l^nMe Mlitlag.-When mak< 
on bKinlidc P»9n it> i« roqnlnxl to put on red 
Hiiht lor IowUbC ilw pajMr under the neffative, then white 
tidht iw. the expoenre, Ufter which red light is again 
Handed. A Vtenoh nutomatio device simplifies these 
operclionei Uihere ^trio light is used. A pointer is 
pla^ oh the dial at the number of seconds exposure, 
then the opecator pulie upon a ohain and the rod light 
goes Put and wUte light comes on for the exposure for 
tihe Hpht number of seconds, then the red light is auto- 
thrown on and remains lit while the operator 
charges the paper for the next ex|M>sure, or until the 
chaiii is again puUed, and so on. The device is useful 
for making many exposum (torn the same negative. 

The Need ef a Weather Bureen In Chine is emphasized 
by Mr. C. D. Jamoson in his report to the American 
Ited OrosB on the measures which his personal observa- 
tioBS in Cfiana indicate should bo adopted to ameliorate 
the dood and famine oonditions of that country. There 
are at preamt practioally no rainfall sutisiioa for the 
river barina most subjeot to floods, much less any 
organisation for flood pradiotion. Torrential rains some- 
times occur in this region. In June, 1910, a liKial down- 
pour in the vicinity of iiize.chow, lasting some 42 hours, 
is estimated to have amounted to 24 inches. The un- 
olfioial meteorological service of Zikawel ObsorvaUiry. 
extending along the coast and up the YangUe valley, 
is the nearest approach to a national weather bureau 
yet existing in China. 

New Utah light Powder. — Flash light iwwders for 
photographic use are generally made up of magnesium 
combined with a sulwtanoe rich in oxygen such as chlorate 
of potash, but the great drawback of such p<jwders is 
that they givo rise to considerable smoko or fumes. 
Efforts ma^ by Euro|K«n inventors to find a photo- 
graphio powder that gives hut little smoko have now 
proved sucoesiful, and tlw new "Excelsior" compound 
uses magnesium and oxygen-lieariug substances coming 
from the rare earths. For this purpose-, peroxide of 
lanthanium was chosen, and to it are added substonoes 
analogous to what are found in Welsbaoh lamp mantles. 
The whole forms a powder which is claimed to give an 
excellent flash light and lias but one tenth the amount 
of smoke. Tlie small amount of fumes dissipaUis almost 
at once In titis ease. 

'*Karl«k” Barvivora Reach Nome. — Woril has lieon ro- 
eoived, from Nome, of the arrival there of the United 
Ntates revenue cutter "Hear,” with eleven survivors of 
the Stefinsson Canadian exploring party. After their sliip, 
the “Karluk,” was crushed in tVie ice at Herald Island, 
last January, the survivors of that disaster campinl on the 
ioe for some weeks, and finally reached Wrangell Island 
in March, from whence this party was recently roseiieii 
by a power whaler, and transferred to the "Ibiar” 
Twelve of the original party are missing or dead, as a 
result of exposure, including Henri Ueauciiat, aiithro- 
pologiat; George Stewart Malloek, geologist; James Mur- 
ray, of Glasgow, ocean current speoialist; and Dr. A. 
Forties-MoKay, surgeon, the two latter having been with 
Bhaokleton in 1907-9. Besides these, SUiMnsson, who 
had left the ship with four others on a hunting trip befnre 
it was crushed, started on a side exploring expedition to 
Banks Land five months ago, and has not lieen heard 
from sinoe. 

The Datagc Preceded the FaH of Man.— According to 
a translation of a recently deciphered inscription on one 
of the HutUerian tablets, Prof, Langdon, of Jesus (Col- 
lege, Oxford, says tliC deluge preceded the fall of man 
The tablet, which hM been almost oompletuly restonui, 
oohtid&B six written columns of alx>ut 240 lines, 
most Of whipli ^ intact. It begins by describing the 
land of primeval hUif , which it kwatnn at Dilmun, an 
udaBd in the PeNaU OuE. “lu this paradise dwelled 
manldud, whom Niptud, the cVeatress, with the help of 
BnlQ hifl created,' After the Deluge, this King is called 
Tdgtng; the Oivloo. And this ¥agtug Eves in a garden, 
is hlms^ a gardener, and the wise Eftki reveals unto him 
wisdom, , Tte Gnwk historiims, too, piaacrvo this legend 
in tiik Iftory df OanflOSi Vtim Tnad the Persian Gulf 
to t«ne^ ipen wisdmih in ^mavdl tiyttm. And so Tagtug, 
a garden, names 

t)tt wwn and imatn, and ia permit to eat of all but 
two. ati AWli «f hfliAng jadr muttmee. Of Ihis 
alM lidl to eat, fgr t^by be would attain 
'' until «hl« timb nomessed extreme 

If, 1!«gtHg, on Ws own 

% and'.nat*. , He <e eniriiMd bp Nintud and 
Thus 
of the 
No woman 
in our 
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Automobile 

New York cad Chicago Motor Show Dates Set. — As 
heretofore, the Now York annual automobile and oooes- 
sory show will be hold in January, the date being the'week 
of 2nd-9th. Grand ^ntral Palaoe will bo used. The 
Ohicago show, which is the only other national affair, 
is to bo hold January 23rd-30th. 

German Bcnscl laercaslBg. — ^That Germany is not 
placing as groat relianoe upon gasoUno, or as it is styled 
abroad, potrol, as heretofore, in indicated by the foot 
that during the post few years the production of benzol 
has increased markedly. For mstanee, whereas the out- 
put during 1909 was but 20,470 tons, the figures for 1910, 
1911 an<I 1912 are 42,767, 63,941 and 00,401 tons, re- 
spixstively. Later figures are not availablo. 

Throwing the Headlight in Either Direction.— -Aldon 
L. MoMurtry, of Sound Beach, Conn., rosdizing that at 
tunes it is desirable to move an automobile roarwardly 
as well as to the front, lias provided, in patent, No. 
I,10r>,a3.5, a lighting system for automobiles and other 
vehicles which may be reversed, which lighting system 
nuiy be operated to throw a powerful light to the front 
or roar according to the direction of movement, and this 
witliout interfering with the ordinary rear lights of the 
vehicle. 

Paris Bant Steel-Shod Tirea. — In Paris, an order 
nxwntly has gone into effect prohibiting the use of steel- 
shod tires within the Metropolitan area, after the opeiuug 
of the new year. In the meantime, vehieies so shod must 
procisMl at what is virtually a snail’s pace. As a direct 
result, most of the vehicles designed for metal tires have 
been oonverted already and the remaining few evidently 
are lieing worked to destruction before lieiiig withdrawn. 
Only a few years ago there was a considerable boom in 
sleei-shod eommeroial vehicles, and the change is all the 
mure iioleworth.v. 

Fire Extingulahers Upon Motorcars. — It is intorosting 
to note, partioularly in view of the widespread safety first 
movement, that a number of the insurance oompanies 
writing fire risks upon motorears have taken a eorlam 
moans to reduce the fire hazard by agreeing to a roduotion 
in premiums, provided carbon totraoblonde extinguishers 
are carried on the oars. 8o far no manufacturer Ims 
evidenood any molination to include a fire extinguisher 
in the standard equipment, though it would seem that 
this might be done with profit The reduetioii m tiie 
premium amounts to 15 per cent. 

Skew Bevel Gears Increasing.— Although the worm 
gear, wliinh has made such strides aliroad, has not yet 
"oaiight on” to any groat extent in Amonea, the fact of its 
existeiiee iuut stimulated the desire for something quieter 
tlian tlie onimery Ixivel gear. As a result, several manu- 
facturers Imve ineorporated in their now products what is 
virtually a oross liotwoon the two. It is styled a skew 
bevel gear. It differs from the usual bevel gear in that 
the teeth are not straight and piooed at right angles to 
tile eenler, but are slightly curved. The result is that 
whatever clash there may tm in a bevel gear is eliminated, 
the teeth rather sliding together as they do in a worm. 
It is further iM>inte<l out that the skew gear reduces the 
backlash to the minimum. 

Reducing Wind Resistance. — One of the notioeable 
trends in the 1914 models that made their appearance 
last fall was the gradual inernaso in the use of so-ealUMl 
streamline liodies. For the mming year, this tendency 
will Ini even more marked It would seem tlial in thus 
reducing the wind resistance of their pnHluets Auienoaii 
designers arc giving evidence of having learned a valuable 
lesson from their foreign eonUmi|Niranes. The streamline 
btuiy long has been appreciated abroad, whore the care- 
ful reduction of wind resistance to the minimum has been 
well worked out. The use of smooth-sided bodies, from 
which abrupt angles have been eliminated, no doubt is 
in a measure responsible for the noteworthy fuel economy 
that is a feature of so many foreign cam. Another feature 
of motorcar eonstruotion to whieh inuoh attention might 
be paid is the more careful distribution of weight. A 
paroful balancing of the load would mimmize skidding 
proolivilioB, equalize Ui a greater extent the wear on tires 
and improve the nding qualities. 

Poaitfvelr Operated Poppet Valves.— The possibilities 
of the spriaglois type of poppet valve were pretty thor- 
oughly demonstrated in some of the reeent foreign road 
races. In faet, they worked so well that there is every 
probability that they will oome into fairly general use 
in the not far distant future. The positively operated 
valve differs from the usoj^typo in that the earn not 
only opens the vsl ve but timSs it as well. In the generally 
accepted type of poppet valve, tiio valve itself is closed 
by a heavy spring. It is elaiiaed for the springless valvM 
that a higher fate of speed is possible; that greater power 
naturally cesnlts and that the factor of aofoty is increoaed. 
With the apring-coutroQed valve, the piston speed ia 
limited by the inability of tite spring to close the vtdve 
before the cam has eome around and started to open it 
again. Heavy apringn Ud light valvM have partly solved 
the p^Iem, vrUoh etiU remains where springs are used. 
With the positively iqwrated valve it is no longer the 
valve which Umits the speed at the motor. 
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Inventions 

Rejuvenating Old Wells.— WalUir O Hnelling, of Pitts- 
burgh, in a patent, No. 1,104,011, employs heat in treat- 
ing old oil and gas wells for rejui'eriating the same. 

Substitution of Msterial in a Milking Machine. — 
Patent No. 1,10:1,974 has issued iiixui the invention of 
Knut Ivar Lindstrom, of Vihynas, Nykvarti, Sweden, for 
a milking maohine m which the oonnei-titig lubes are 
mode of a transparent elastic material, particularly oellu- 
loid, so the milk flowing in the tubes ean be observed. 

An Elihu Thomson Oil Engine. — In a patent. No. 
1,105.047, Elihu Thomson, of Hwampseott, Mass., for 
utilizing heavy oiU in internal combustion engines, pro- 
vides a vaporizer involving a Uirtuous passage in a body 
of resistant material, which is heated by passing an eleo- 
tne cum-nt through it for vaporizing purposes. 

Uniting Glass in Bifocals. -Patents Nos 1,103,961 
and 1,10;{,9()2 have iNsiu'd to Hon]amin N Hanna, of 
Pittsburgh, Pa., n'laling partieularly to the manufacture 
of bifocal lenses and utilizing the prmeijile of thermal 
expansion in uniting the two bodies of glass, patent No. 
l,UX3,0(il iHiiug for th(> method and the other patent being 
for the BVieetaclc glass. 

The San Franciaco Branch of the Patent Office. — 

OommisHionor Ewing announces that, in comphanee with 
Congres-sional action, a branch office of the lliutod Slates 
PaUmt Offiee has been opened at San Francisco for the 
purpose of issuing oort.ifioates of proprietorship, as pro- 
vided in the act for sncli purpose relating to the Panama 
Pacific Exposition. 

Arliflrial Day-light. — Herbert E. Ives, of Mount Airy, 
Pa., m a paUmt, No 1,194,IK)0, socks to produce from 
artiflrial light the color effects of day-light, for use in 
dyeing and in surgical work where it is important to know 
the relatix’c colors of tishuiw, by means of a. goggle Imvmg 
color-filUiriiig screens as speoifiod more in detail in tho 
paUml. 

Toys as Objects of Invention. The toy famine re- 
ferred to as a probable result of the elleels of war upon 
the EiiroiNian toy producing eenUirs should stimulalu 
Ameriean produel ion of existing forms of toys, and also 
the origination and invention of distinctly new toy ol> 
jisfiji Tlie enormous profits atinbiited to some Very 
simple toys is sufficient to eiuHiiiragc inventive effort in 
such direction. 

A Bottle Cleaning Process.— Tlie following method is 
said to 1)0 a very gfXHl one for washing bottles which con- 
tained an oily substance, such iNung often very ilifflcult 
to clean. It suffices to wash the bottle with very hot 
eoffis) grounds in order to remove such KubBtancs'>s In 
conneotion with this, it is rixsnniiiended to use a solution 
of bichromate of imtoah and sulpliunc acid in equal pro- 
Iiortions, taking care to avoid contact with tlie skin, for 
such liquid is very corrosive. Ritis«< several limes in pure 
water. These two methods miisl, of course, bo used 
separately. 

Eye-glass Improvement. — Among eye-glasses of the 
nose clamping kind a popular style is that in which the 
levers have tho nose clamping jaws at the inner side of 
the glasses and handlo-like parts projecting outwardly 
so they can Vie pressed together by tho forefinger and 
thumb to spread the nose clamping jaws A corro- 
Hjiondent suggestH tho possibility of some iiraotical con- 
nections leading to an oporative device at the outer islges 
of till! right lens to avoid llie forwardly projecting handle 
portions and also avoid blurring the k-nses by tiie fingers 
in operating the clamps. 

An Electric Drier for the Sea-shore. — Those who so- 
journ at the soHr^hore note the effects of the dampness 
on the wearing apparel, partieularly m coniparing the 
condition of garments when they return homo witli the 
omidition when they reooh tho sea-shore. It has occurred 
to the wTiler that some form of elcetrieal drier might be 
devised which oo’ilil Ini folded and placed in a trunk, and 
utilizisl to dry out garments iN-fore iiaekiug them for tho 
return home. The drier might also be utilized in con- 
neotion with Buv little laundry work the ladies frequently 
desire to carry on in tlieir rooms, as well os for drying 
out wot bathing suits. 

A New Device for Protecting Crops from Hall luis 
lieon instalW by H. Marcillac, in the Department of 
ArdSolie, France, and a model of it was recently exhibileil 
at Lyons ExtMisition. 11 oonsists of a series of tall posts 
arranged in a circle around a central jiost. All the jnihIs 
am tipped with clusters of lightning rods, grounded with 
motal toPf*- The outer imsts am connecUNl with each 
other and with the central post by metal cables, Iwanng 
rown of upright metal points. The total number of these 
ixiints nr terminals is 12,000, and the whole network 
oovers an area of over 9,500 square yanls This elaborate 
devige Is supposoil to protect the crops growing beni'atli 
it frAm the fall of hailstones, on the altogether fallaxnons 
assumption that a hailstorm is tlie n'suli of the el«c- 
trifioatioii of the atmosplmre. The same idea has IihI 
to the erection all over Fiunoe of tall lightnmg-roils, 
known as “electrio Niagaras," which are intended to 
draw the olectno ohorgn from (lie clouds, and lliereby 
prevent the foriuation of bailstories. 



Volcanic Clondi 

By ImmsKucI Pri«dtiiiMler 

T WO klndfi of Htoam cloud may oome- 
tlmcH be Hccn on one and the name 
volcano. One kind Is whitish and dis- 
solves n>adll.t Into the air; the other more 
or less brown or black and heavily 
charKed with ash. Flp. 1 shows four vents 
of Stntmboll In action, with specimens of 
both tyi)es of cloud The cauliflower 
forms of nsccuidliiB nsh-lnden explosion 
clouds are w'«‘ll known These <s‘ciir In 
nearly all Kreat voleanle eriiptlons. and 
also often iterslst for a loan time during 
comparative^ (inleseent perl(KlH Fig. 11 
shoxss tile elond <i\er Aso-San in 1908 
This vent was In an iipproxlmutely uni 
form stale of aellvlt.v during the iierlod 
1!HK1-0S 

llesides the ahove-inentlono<l cauliflower 
forms, smoke rings often occur, resem- 
lilliig lliose whlcli tohacco-smokers lire 
foud of making (Fig .'O 1‘rohuhly on 
ammnt of strong condensation, with re- 
sulting dllTereuees In refraction, luminous 
rings arc sometimes seen In violent explo- 
sive eruptions: a )iheiioinenon which has 
hitherto hecn ohservvMl only hv I'erret. 

Their appearance is presumahly depiui- 
dent upon the sun. the point of eruption 
and the ohserver helng In aiiproxlmntely 
the same vertical idaiie • In Fig 4 the 
rings were drawn on the iihotograph by 
Ferret (who took Hits picture, u.s well ns 
Figs 1 and H). as they were not bright 
enough to Impress their image on the 
photogrnphle plate 

iHist. clonds, due to little atmospheric 
vorlh'es, very often («“cnr on volcanoes. 

(•siteelHlIy under strong Insolation These 
small dvtsl-wblrls have, strictly s|K<nklng. 
little to do with volcnnle iihenomcnn, and 
are only mentioned here Iteeaufk* th(>y are 
very frei|tient on dusty volcanic summits 
and are easily mistaken for fninaroles. 

Moreviver, small or large landslips, giving 
rise to Hvalunches of stones or dust, often 
Hlng up whirling clouds of dust which are 
not easily distingvilshed from ash-laden 
explosion clouds, After the gr(*al out- 
break of Vesuvius In 1006 such dust 
clouds were rt'pv'ntwlly mistaken for re- 
newals of volcanic activity In some 
cases, In fact, they caused a light full of 
ashes tii the vicinity of the volcano, and 
even as far away as llestna. Very similar 
to the clouds of ash due to true volcanic 
explosions are the clonds produced by explosions occur- 
ring when large volumes of snow are liiiried under 
freshly ejected hot volcanic material. These explosions 
are well-known and dreaded phenomena on the slopes of 
Ktna In many Instances ivatcbes of snow, and in 
'Are not tiu-sc mors prnbahly dlffrartlnn rings, Identlral 
with tbp “pliirv" Hwn nrouiid the shadow of thp olisprvpr In 
the sprrtPr of the llrockfii? — Biurrm 



Fig. 3.— 4lmolce^ng. Ernption of 
Etna. The white spot near bottom 
is the sun. 


accompanying a volcanic cloud. Ob- 
served by Ferret. 


otivers cisterns of human construct Ion, expUsle under 
the lava. Such exphMlons may also occur under a layer 
of hut lapilll or ashes, as was observed on Mont Pold In 
1012.— Extracted and translated from Xeiltchrift fUr 
Vulkanulnflic. 

A Tunnel Under the Solent, to connect the Isle of 
Wight with the mainland, is nnder consideration. 


f'N'Stew'of the teniile 
; I W the iateat pana heinc sto^nliii^ Wi 
unmbBw of fowtteo power*, It to Ih* 

Of our Navy D<«nrtment to m 
Attention to the protection of oot iMtetle*^' 
ahlpe agnlnat Iom or disablement hf fl«|0* 
flee. Thle le very noticeable in the Ural! of, 
onr ships to carry the three-gun turret*- 
tbe ‘'Oklahoma” and “Nevadiu” Theajt 
ahipe, which are of 27,800 tons displace- 
ment end carry a main battery of ten id- 
Inch guna, are protected by a water-}ine 
belt of 13H Inches maximum thlCkneMt* 
wtdeh la 17^ feet wide. The alilpe are 
protected by 10 Inches of armor pn the 
conning tower, and the port plates of, the 
tbrae-gun turrets are no less than 18 
intdiea in tblCknesa. 

The “Peunsyivsnia” dass, of which two 
are now under construction, one at New- 
port News and the other at the Brooklyn 
yard, are enlargtHl “Oklahomaa,” of 4,800 
tone greater displacement and mounting 
two additional 14-lneh pans. The armor 
protection is heavier, and the protection 
against under-water attack has been am- 
pllfled by the further extension of the 
subdivision and by the provision of Im- 
proved antl-torpedu bulkheads, designed 
to locBllee the effects of the very heavy 
gun-cotton charges carried in the head of 
the latest torivedts's. 

The accompuii.ving illustration, which 
has been drawn from the flualty approved 
otllclal pluiis, shows the ‘'Pennsylvania” 
to l)e a hanilHome ship, jmiged from the 
standpoint of mtsleni dreadnought design. 
Tlic moat striking feature Is that she Is to 
carry a clipper bow, the customary ram 
bow giving place to the Inward curve, 
which was such a familiar feature in the 
earlier transatlantic steamships. This 
transition was foreshadowed In our first 
dreadnoughts, the "Delaware" and ‘‘North 
Dakota," In which, with a view to giving 
greater buoyancy In a head sea, the deck- 
line was flared out and carried forward 
well out over the ram. The destructive 
power of the modern gun, and the cer- 
tainty tlmt, long before it could get within 
ramming distance, a ship would be sunk 
or completely disabled, has rendered log- 
ical the abolition of the ram altogether. 
This not only- saves a large amount of 
weight and much costly construction, but 
it makes it possible to Cut away considerable deadwood 
forward, and condacee to a quicker aiiHwerlug of the 
helm and better all-round maneuvering iiower. 

The "Pennsylvania" has a long forecastle deck which 
Is Carried aft to the main lattice mast. Forward on 
tbte deck are two turrets, each containing thnst 14-lneh 
l^'na, the guns of the after turret firing above Ihe rmif 
iOonoMed on pagf tS4.) 









SCIENTinC AMERICAN 

The Automobile of the Sea 


A Water Sled That Contains Many Innovations in Hull and Propulsion 
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A NBJW type « vewel bn* been pWdnced 
by a Nova Scotia Inventor, Albert 
Htokman, whioli promieee to revolutlonlae 
water craft, abd which takes the same 
place on the water that an automobile 
. does on land, with all Ita speed and com- 
fort. 

!Cbe craft may be said to be a direct re- 
action from the general development of 
hydroplanic boats which have been used 
only for racing purposes, and an effort to 
transform the hydroplane Into a success- 
ful pleasure craft. In the language of the 
builders, the sea sled is supposed to 
"carry the number of people you would 
curry In your car, and through ordinarily 
rough water, at the same st)eed your car 
would make on land, free from iKtuudlng, 
free from flying water, and free from dan- 
ger"; and Ur. Hickman has gone to the 
extent of claiming that It Is not a lioat 
which he Is trying to Introduce, but a 
series of principles which are entirely at 
variance with those heretofore aecetitod In 
connection with craft that were to travel 
at speed on the water. 

The first axiom In this eoiuiectlon Is 
that any ty]ie of m<it<ir speed boat becomes 
more or less a hydroplane, that la, tends 
to run on the surface at the water, rather 
than through it ; and unfortunately ordi- 
nary hydroplanes liave heretofore been 
unsatisfactory craft for pleasure, espe- 
cially in rough water. 

Hydroplanes were Invariably driven hy 
screw proiiellers, and all embody a num- 
ber of def<*cts which may be suiiiiuotl np 
as fid lows: The under- water shafting 
With the strut lH‘aring, etc., creates con- 
slderahle resistance. Is very liable to dam- 
age and makes the draft considerable; 
and, mor«H>ver, such an arrangement can- 
not lie driven through weeds. 

As the engine ixisltlon is necessarily 
well aft, a screw propeller installation tii 
a hydroplane necessitates carrying the en- 
gine shaft forward and transmitting the 
entire power of the engine through a gear 
to the proiieller shaft, which Is then car- 
ried aft again under the boat, Involving 
long shafting, excessive weights, and lose 
of iwwer. The screw proiieller Is also sub- 
ject to cavitation when run at high siieeda, 
nmkiiiK It decidedly Inefltcient. 

In the developnient of the sea sled, the 
object, os far as the propeller system was 
cotieerned, was to do away with these tii- 
hereiit detects, and Mr. Hickman dis- 
carded the uuder-water screw propeller 
and devised the surfaee proiieller system, 
and he deiiends for the success of the 
surface proiieller system on a relatively 
high Inertia of the water at speed, which 
is rosiMinslble for so many of the peculi- 
arities of the hydroplane. The shaft line 
111 a sea sled, Instead of being carried for- 
ward in the twat to a gear transuilsslnii 
and then aft to the proiieller to give a suf- 
ficiently low shaft angle. Is carried out 
directly through a shaft log across the 
lower i>dge of the transom of the boat 
ITils means tiuit when the craft Is at speed 
only the lower blades of the propellers 
would be In the water, and the shaft and 
the IsisH of the firopeller are altogether 
out of water, and the Inertia of the water, 
as it imsses out froipi under the stem of 
the craft, In oonjunotlon with the. position 
of the shafts In relation to the hull, abso- 
lutely regulates the dip at the propeller 
blades, either In rough or aioo^ water, 
ao long as the stern dt the craft ranatns 
hi contact with the water at all. This 
rognlatlou of the dip of the ,l^la4«g ts re- 
sfKUislble for the success of the surface 
propeller. 

Kbvr lot us see bpw the aurflro propM- 
JW a^atem applies In doing away Urttji the 
^dutleuitlee of the screw jmiptilev hpdro- 
igauuai • 

tp tli» baaile trophies oK the 
hialhtoiry undapitfvatei^ cited 

iro ^ UW fuuowtaig Mtroatagro 



Sea sled built for the United Statee Navy, running at a epeed of 39.45 
miles per hour. 



View of sea sled, ohowing Inverted V form of hull. 



Power and control inatallation. 



for the surface proiieller system; Tbmc 
is no umler-wat(‘r shiiftiug, strut hearings, 
etc., to etiuse liiereasiHl reslMtami-, <ir liable 
to Injury. 

The surfiu-e propeller eraft riins easily 
through heavy weed growths iil high 
sjieeds, iinil there Is no leiideiiey to foul 
the propellers, and the draff of water la 
one half that of a screw propeller lioat of 
similar sUe A IW-foot screw propeller 
Sliced boat has, any .‘tO Inches draft at 
s|H-e<l A ari-fool surface proiieller boat has 
less than l.'i inches nf speed. 

Instead ol’ the shiiftiiiK running in 
water In nnn-Iiihrlented Is-fi rings, It runs 
In a strong benvtng which Is carried In a 
thwurlshlp tlinher let into the Imll of the 
hoiil. carrying a Ntiiftlng ho\ which la 
Ihoroiighly liihilcateil h> ii foiee fis-d oil 
puiiip. Another iniportiinl point Is tliat 
the surface prois'llei Is fvei- from any ten- 
dency to CBvltHllou, for tt reiiNon not at first 
obvious. When a screw- proiieller Is em- 
ployed to drive a hydroplane, Its area Is 
reduced to the lowest isissthle limit con- 
sistent with planing the boat, so that the 
engine may tie able to bundle the proiwl- 
ler at the highest possible ntimls^r of 
revolutions after planing has occurred. 
This means that the prois-Iler is so nearly 
up to critical pressures tlmt any enermich- 
ment of air from the surface, as In broken 
water, cuuses total cavitation The sur- 
faee propeller, howe\i*r, may he said to 
Ih> In It condition of norinal cavitation. 
It deiK'iids absolutely on the Inertia of 
the water acting against the face of the 
blades, and not ou the Inertia plus a cer- 
tain water column, plus a certain air prea- 
Kure. Its w-etlisl area is normally con- 
sblernbly larger than that of the ordinary 
sen>w propeller, and the reault Is tbat no 
tendency to euvitation Is tndieated. 

Where one t-nglue Is cmployetl one pro- 
peller Ik driven dlris-t liv the engine and 
the other through a gear on the tall ahaft 
line Where two engines are employed 
the propt-llers are driven direct by tb© ©n- 
glnos, through short, stout shufls 

It Is to he noted, also, that when two 
engines are ustsl tiideiiendeiitly. the throt- 
tling of either, In eonjunetlon with the 
rudder aetion, furnishes a inueh more 
rapid ayatem of steering ami ismtnil than 
would be jaisslble under twin screw pro- 
is-llera. 

KiH-akfiig gi-nentlly, hydroplane hulls 
have been of flat, convex, V. or hollow- 
aldeij V section, with Ibe keel in all caaea 
below the chine, or angle of the bilge. 
Flveti whore ei'rtaln liydroplaiiea were of 
hollow aectlon oft, with thi> chliieH below 
the keel, the sts-tlons merged Into V or 
eonvev sedlons forwarit. Whatever the 
imHllficatlon of Imttom may have been 
the boats were subject to more or less 
beiny pounding when running at H|K*ed 
In broki-n water, and e\eii falrl.t stiiirp V 
si>etlons did not obviate this defect Other 
isdnts of criticism In regard to the usual 
t.MK> of spei'd boat are as follows: The 
orilliiMi‘\ b.vdrcipliinc works sniisfuetorlly 
nt welglds not In cm css of 45 pounds ti> 
the horse power, this again being the re- 
sult of the type of bottom section. More- 
over. the necepled t.\|ie of liytlroplaiie attll 
retains one of Ibe characteristic featiirea 
of the displacement boat, the vertical 
stem : and eonsiMpietitly n<it only incurv- 
ing topsides forward, but incurving water- 
lines as well. This uieant tbat If the 
wedge of the bow was forclbl.v submergeil 
at sis*»sl, as when the stern Is lifted on a 
following sea. Ibe boat must tend to slide, 
or to plain* on whichever side the greatest 
muss of water la.t That K. If Ibe boat 
were Inclined to starboard, stie must plane 
on tint surfaces of the starboard bow 
which were liieurvlng toward the iKirt 
aide, or, more brieflv. If she listed to atar- 
bourd, she must iibine to port, her momen- 
tuDt tending to turn her ovei This ae- 
tluii, known as tripping, waa one of the 
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main dnintera anti defoctfl of tbo bydroplano In practical 
wrvk-e, and meant not only danger of capolzlitK bnt loaa 
of lontrol 111 rouKti water. 

Another ohjeetluu wuM that the IneiirvltiK topaldeH 
fonniird ri>aulteid lii the hlutf of the Imw ralaluK water 
which would be thrown InlKiard, eNiieclHlty iit motlerate 
KJM'cds 

'I'ht* object of the new bull was to do away with these 
defeeta, and In the attempt virtually every fiaitiire of 
the hydroplane boat as aenerally uiulersttwd wos re- 
versed. Thus the new craft are of Inverted V section, 
with the keel hlaher than the chines, or nnaleH of the 
htlae. at all potnt.s. Instead of the hottonis heinit of con- 
vex or V sectlf.n.s, the deejiest Inverteil V belnit near 
tlu* bow with the deidh decreasliiK toward the stern. 
Hj this consiniction, instead of spiay ItoliiK thrown out 
It Is Kiithered in nmli'r (he bottom, and the craft rldos 
on a cushion of mixed watei and air, each wave acting; 
MS an all coiniiressor, forcinit more air under the bot- 
tom Tills I'eiiluic has done away with iioundina more 
cITi'clhelj Ihiiii anytUbiK that has Iksmi attempted. This 
Inveiied V i-onsi ruction has also resulttal lu a imich 
areiitei pl.inlna weight than was iiruetical with the 
older foims of hydroplane, llieso hoals ninniiiK well 
XI nil weialKs In excess of 70 poiindH to Ihe horse-|w>wer. 

The xertlcal stem Is replaced hy a horizontal stem, 
the loiisldes forward, instead of lieliiK incurvluB, are 
left pnrallel, the craft belrij; whli>r at the how than at 
the siciii, and Ihe wiifer-llnes forward are oiiteurvlnK 
Insleml of incurvluK This means that If the craft is 
lainisl lo sturhoiird, Inslead of lendliif; to idaiie to port 
she planes to starhoard, and so rlghls herself. It means 
also that Ihe eonirol Is ahsoliite when runulm? In any 
diri'ctloii In rehillon to the sea; so yawlnit, trippliiB. 
and had oonirol are eliminated. Moreoier, the topsides, 
lielng parallel, have no tendency to raise water above 
the deck line, and, as all spray is carried under the 
criifi. Instead of out at the sides to be blown Inboard, 
the two chief elements of wetness are done away with. 

In this novel cruft not even the steerlnit system Is 
left lo riH'ull other motor emit. Steering fins, also 
the Inventliiii of Mr. Hlekman, are used These are 
binged to the shies of the craft and are operated hy a 
push rial (raveling nthwartshlp on the transom, oiier- 
ated hy a rack and pinion The pliilon Is on llie end of 
the shaft which enters the hull through a stntling ho.v 
and Is connecletl hy hevel gears nidi steering xvheel 
cutumu The lln hinges are not \ertical, but are at 
an angle of alsinl .‘((i degii.s>s, Miiytng nllh the power 
Instnlled, and lu action the liiis undercut and so 
pull down the Inward side of the craft on th(> turn, 
hrlngliig Ihe ontcurvliig xvater lines of that side Into 
action This results In grealer ra|itdity of stis'ilng and 
Id freedom from skidding, lu fad, small craft of the 
tyiH* may he steered ucenrately hi Inclining wlthoul the 
use of the tins, lu the twin engine craft varying siieeda 
of the projiellers adds a still further element to the 
rapldlly of control 

The* Ncu sltal Is of a truss tyiic The engines are 
right-hand and left hand, having four eyllndcrs, 4>4' 
Inch Isire tiy (I-Incli stroke, rated at 75 horse-] lower, but 
delivering Ml horsis|H,wer at t,.')lKl revolutions. The en- 
gines are iilaeisl iK'twoen hulklieads amidships aud 
are entirely Inelosed Fiill.i et|ui|i|ie<l with finir or 
five piuMcngers aboard, a weight of approximately 
(wo tons, a s[sK‘d of ;i.5 miles Inis lieen attained, 
and with one jmssenger au aecurnte sis'ed test of one 
of th(»se eraft recently showed a sfieed of .S4 knots, or 
.51) 15 statute miles (ler hoar 

The erafis liuv<‘ already heen lait to tests whhh would 
he eolisldered InipoNHlble for the older tyiies of s|K'ed 
hoal A ‘JO fool sea shsl went around (.'iipi- Cial from 
rioslon to .New \ orh ami a 'J)| foot sled ran from flos- 
toii lo Mar Uailior, nineli of (he (ime In ii sliff easterly 
breeze, at an average sis-ed of miles for the trip. 

.Summing uii the fuels given. It Is u|ipnrent that the 
s«>a sled Is a complete reii'isul uf formerly uis-eiited 
sia>ed hofit jirlneltiles, and the eonihlnutlon of features 
in Ihe new eiiiffs apiiears to be entirely novel, for w'hlch 
appllcatloiiH for ii.tlents liave lieeii made covering tlie 
(lolnls Involved In Ibe meantime the se.i sled has iiii- 
i|iiesilonubly pioicil itself to be a fine all-round water 
vehicle for siieed imiimses. 

When the cinteli Is tlnovin in, the easily revolving 
surface jiropelb is hiirdh slow the engine a revolution, 
anil there Is no teiidemy to .stall on low throtde. Wilb 
the throttles oiiemsl wide a eoiisUleiiible mound of 
water Is Ihrovvn out aft, and Ihe 'lafi Is-gins to lift and 
ride on the surfiiee of tlie water at a s|kmm 1 of from 
15 to 17 miles an hour. The sensiitlon whoa riding In 
one of the crafts Is delightful and differs from that 
of (he ordinary hisshI hoal, as the cruft Is evidently 
riding on an air cushion which pnictleally ellmlimtes 
nil shocks when running over ctio|ip.v water. At higher 
st>eeds iio tendency to Inatablllty is felt, the craft auto- 
matically nuilritalnlng herself on a practically even keel 
even when running In the trough of a heavy chop. Kveii 
in the roughest water the craft Ik much dryer than other 
ty|M-. mill to take solid water over the deck aet'Uis to 
tie an Inijiosaiblllty. 

M 


saMficAnc^ 


Importent CktMointiaitkifvi Inm tin 
CommlMioiitf of Potente 

T HH laws of the United Statea exproaoly state that 
imtents shall bo grauted only to first lavoatwro. 
Htmce It Is iieceosary to file with the drawlaxa sad 
patent speciflcaUonM to which their luventUoi is dto- 
closed, a petition and on oath idgued by the lov«>t«r 
htooelf with due formalities. But what shall he 
done when, as at present, a foreign Inventor finds it 
dimcult, If not Imptissible, (v comply with the otatntory 
reiinitemeiits? What ahsll be done, moreover, wheXt 
the period fixed by the International Convention for 
the filing of iwitent applications is ao rapWly nearhig 
ItH cloae that It Is hopedeas to secure the algnature of 
an Inventor whose luatructloiw wore sent to bis attorney 
shortly before war was declared? 

The situation arose in two applieatloiM which Meoan. 
Mtinu A (lo. hud to Ale on liehatf of foreign Inventors 
whose rights were thus Joopurdtxed through no fault 
uf their own. It won din-lded to file au application with 
a petition slgued by Messrs. Maun ft Oo. os attorneys 
and an oath swum to by a member of the firm. Our 
Inventor readers In foreign countries will learn with 
satlsfaetlou tluit the Commlsslouer of Patents, In view 
of the extraordinary eireumstancea, accepted the papers 
thus filed. 

In onler to give the wtdeat iiosaible publicity to the 
Patent Office's jMillcy, and In order to relieve any a|)- 
]>rcheiisluu that may exist arooug foreigners, the Oom- 
mlssioner of I‘ateutri has re<iuostc<l us to |>ubllsh bis 
letter ue<-epting the two uppllcatloiis frtmi Messrs. Muun 
ft Ca The letter follows: 

l)KPAnTMK.\T OF TUB INTISIUUU 
eSITKIi BTATKS eATKHT orrM K, 

WASiiiNiirtiN, 1) C, Heptvuibor 10, 1814. 
Messrs. Munn k <'o., 

WashtiigtuB, I> i‘. 





'SOM ktmkf ' 

(■ MMNwa' ttr this .letM* i 

mylaf give ’Om aamw «r ' 

hrfii f wapM #afi jvoar otteotlan M it Jiht wMMaii 




Mrtg, I nvete taiWi? ogam oa laiy fifth.' iggfadiMf.h 
eogyaf iuy-faraitlr tetter. I am It) tgtMipt front hiM (tf.a lih- 
ter to me aa»t«g that ihe aauies of the taveatorv ar« Wafiathi 
Witeoa. I7ie Waytetoa Avenne, Wsahtaftoh, gad 

rrsak Wanroa, wrteeott* A venae. fieatMe. waaWnifiWhv 

1 am of ouuaM. tally aware that yo« had hp laMitloa of 
gtidag any niueh imprewlan ge tbesn tnvreotora drew froM tho 
atoUmeat of and 8on, and tbeen i« nothlfig th 

«how that and Hob had any auvh Inteafieh. bat 

this oorteapoDdeoca Is a spseiflc showing of the fact iha| In- ’ 
vGDtom draw a eooclusloa from letterf of ttenatom nuil ttoP- 
resentatiros, whlota makes It, In tuy uptnlon nad la the oplntoa 
of the OMee, highly undesirable that Senators and Bohreseht- 
atlves give eueta totters to soUottora of patents. 

I sninait this for your friendly consfUsratlon had Will tand 
you coplet of the entire correspoiideBce if you no dentee. 

Slneefsly yoort, 

(Signed) Thomas Bwtna, Comiiriwiteuor. 

PNITUly STATUS SHNATU, 
coMMinu UM BXPnsDiTenas in tun wan iHii’Ain<MMNT. 
PBASONAI,. AliUVH« 18, mH. 

Hog. Thomax Bwinu, 

XI. H. (fommisaloner of Patents, 

Wnsbtngtoo, 1). 0. 

Jfy dew jrr. gHgay; Your letter of the 27th uIUtuu wUleh 
renehed my odlee while I wss Sway Is at band, and I am very 
ninriv obUiied to you for ratling ray attention to the vdrcuia- 
stances stated therein. It Is oxtreiaely exasiwrattog, and I 
agree srith you entirely that It lliustrstes tbs advtsablllty Of 
vsrltlng no letters of comniendatton to solicitors of patenfs. 
and I iMdieve the aavue thing applies to any other pvstsen ao- 
gagvd in buslttms or having anytlvlug to sell. 1 receive a 
groat many requests for sonic expression at opinion In regard 
to hooka and the letter 1 gave Mr was idx llnea, 

aeknowledglng the receipt of a cniniillatlun of patent laws 
which he had prepared. I tmve known him for some thne and 
found It dlOcult to refase his rcvjucst for s b 


(Imtlemm I am accepting two applications filed by you as 
sitornoys today, wherein the Inventor's name to the petition 
end ipeclflcstloii Is stanvd by you as atlorueys and tbe ostli 
Is made by a aiember of your firm The time for flUag these ap- 
pllcatlnns expires under the ('oiiveutlon to morrow There 
fore. In fiUug these appileatiuus in tbe form In which you have 
presented them, you are doing all that you can to save your 
(llcut's rights. And In permitting tlicm to be filed aud giving 
them H serial uumlier snd date of Itling of today 1 am doliat 
All I cAii with (he sAiiie end In view. If this should not prove 
to Is' efieetive. the loss must Im attrlliiitiHl to tbe troubled 
conditions ot l.iirupo and not laid at yovir dour or that of the 
tlfllce. 

It win he necessary before patents are granted that appll- 
letloUH Ih< fllevl exeeutt'd hy the inventor blavself, as provided 
lu^K<-cl,loii 4886 Whether tbe applications to Is- filial can bo 
tiAl to the appUratlons which you are filing today under the 
provisions of Hcellon 4887 is, of enurse, a matter which only 
a ,ouit vif last resort can determine Kv p»r(e Tro|H'iias (80 
(I (i.. 7401 to Ihe cv.utrary uotvvltbstaudlng. t think It a pos- 
sible v oiistruetiun of Hectlon 4887 that Its requirements muy 
he satisfied hy tbe filing of apitllcatlons exeented by an at- 

1 hope, however, In case there are a nutalK-r of applications 
executed hy attorueys, that t'ongreas may be Induced to vali- 
date patents granted or to he grantevl upon procuedlogs Indi- 
cated alKjvo. Uenpeotfully, 

(Signed) TrioUAH HwiNO, Commlislonor. 

Indorsements of Patent Attorneys by Congressmen 

I T has tieen the pmelli-e hi a certain clnsN among pat- 
ent HttoriieyB tu Mtato in their advortlHeroentM that 
they are heartily eialovaed hy well-knewii luembera of 
CvjugcesK. There can bo no (jueattou that both aenatora 
and reproMoutativea have given such letters to attor- 
la.ye. Heme of whom Iwlnlge lu practleoN that can hardly 
be Naitclluned under that unwritten code which governs 
the foremost members of tbe patent profeasion. There 
call aiNo l»e no quesUou that the coiigrussiiieu who have 
been uNked for these IwlorHements did not reallpe at 
the time how their Icttera would Iw utUimal. The prac- 
tice has grown to such proiaudloim that tbe Commlo- 
sluiier of PateutH has called the utteutimi of eougreso- 
men to the effect of their too willing euiupllance with 
rc(]ui«tH for eudorsemejit in leading many unauspoetlng 
inventors to place their hualnees with uttomeyn who, 
to Huy the least, are no more qualified than (Xtbers on 
the roster of jwtent attonieya to handle patent muttera 
exiveilitlausly and cfflek-ntly. Furthermore, tbe lupreh- 
sloii Is created that the congresamnn uses hte lufiuence 
to secure quick and favorable action from the Patent 


of opinion 

1 will bo very much obliged if you will sand ms oopins of 
the entire corrrapnitdeni-c you refer to. as I want to tako tbs 
iimttcr up with the Invtnlurs who arc alleged to bate mad* 
the statements tuenUoned 

7'lisnklng you again for calling the mutter to my attouUoa, 
I n>nialn, with very kind regards, 

Very truly , tours, 

(Higued) Mij.es Poinobstbs. 
DNITBiy STATKH SBNVTK. 

eOUMIJTXB ON KXIUCMMTWaEH IN TIIK WAR IVRI-ARTHENr. 
Iln.y. TituUAM KwiNo, Aveuas 21, tSlft 

('ommlssloDcr of Patents, 

Washington, I>. C, 

near Mr. Bwbitf.' I hnve yonrs of 20tli instant and If It 
will he of any service to tbe administration of your OSk# to 
publish the correspoDdence referred to, I bare no ohjocllon. 

Very truly yonrs, 

MiLBS PoINDBXTRg. 

The Current Supplement 

I N the current teauc of the SoiEirriru! Ambbicas Sup- 
n.KMENT, .No. 2021, there is a story of the Cyclofieau 
Mystery at Abyrtos, telling of some wonderful ruins ra- 
ccntly dlscovorevl lu Egypt (hat date back to th« mirlicsit 
periods known to man, and the Illustrations give an 
Idea of the huge masonry of the structure which In- 
cludes the long sought tomb of Osiris and Htralsv’s well. 
One of the great engineering works that are Mng 
carried out by the different railway oomisintes fur tlw 
Improvement of traffic Is described In the artlclo on the 
Magnolia Cut-off, on the Baltimore ft Ohio Hallroad, 
and the numerous Illustrations tell a story of their own 
on how a railroad ts built. There la another instalment 
on the great addrws by Prof. Bateson on Heredity In 
this Issue, as well as an Interesting paiier on plant auto- 
graphs, showing how iilanis are eomtielled to make a 
writteu record of their life story. A i«per by Orville 
Wright, who Is probably the Ifcst known extiert In tho 
world on the subject, tells of the intricate questions con- 
nected with the Hlabllliy of ueroplanea. aud his ex- 
planation. given In considerable detail, without any 
figures or mathematics, is one of the clearest and most 
easily understood discussions that has yet appeared. 
Problems Involved In the cracking of oils art) treated 
In a carefully written article that will luterest auto* 
moMle engineers. 


Office. 

At tbe reijuest of tbe Commissioner of Patents we 
]iubUhh the following correspondence which has passed 
between him and a memla-r of the ISenate. We liave 
rcfralmd for rtaisons that are obvious to our readers 
from publishing tlie luimes of the attorneys named in 
the corresiiondenee that follows: 

DBFAKTMENT OF THU INTBBIOB, 
eslTSO STAtEH rATSNT oviricS, 

•Washiwokw, B. C., 7nly 27, 

Hon. Miass Foindextes, 

Halted HtatcK HeaEte, 

Waehtugtea. I>. C 

near Krnittnr FotsSeeter.- An advertteaENnt appwnd la 
the Heattli. ffania}/ Timta at May 3lat. 1814 (xince dlscon- 
tiuii«d>,ihy and Bod. readlog sg followE ; “'Pat- 

eotH, Trade Marks, book Free Htroag totter from Bonator 
Poindexter, sad Bom Pateat Lawyan, «st. 1877— 

Btroet, N.W., Wasblngton, U. C." On JfuBs 4th, 
* tewycr maUng a siMdalty of potsfits 
with an offle* la tb« New Perk Uaiidiaf, Bekttte, WaaMaftOB. 


The Work a Watch Does. — Out of sight, out of miad, 
hi parttonlarly true in regard to the nieobMiitUt ^ a 
watdh, uid even those interested in meohauioal mBMbrs 
stedoiQ ooDsider ihe amount of worit perfornud hy this 
useful Bttle piooe of maohinery. Tsbi the balanoe tehofil) 
for example. In the average watoh this vihrates 900 
times a minute, 18,000 times eaoh hour. 432,000 thsm ft 
4ay and 157,788,000 times a year. At each 
dovem about one and a half revohitknu, the sh^ ofi 
tehidh the halaime wheel is mouatad mftkrn 886.0$!^ 
revolutioas in its bearings each year. Compare Urig 
a modem loeotnodve with 7-#oot driven, whieh Wafild 
have to rtm 968,824 miles to make an eiiiiBl rptmteW" ftf 
reyotutioasi aiid, running at the rate of a mite a mifiifite, 
/ without ahoppiiig, H would teJm 088 days, dr ftearty tww 
jrym for the ealft or the drive wM <4 to 

of ovw 89 tiaMM tWiimd 




pemfiiiMb 

•IH> adlltW SoiBKtmo AiiBli<iAif ; 

Tri»»it to iwto of AiifUift on “Another View 

of toe OrtMttn of uito/* I'Otorrtog to toe action of cliloro- 
ptU/t la tMHulbritttos the eneiyy of euiillght Into chem- 
ical tamm< «*0««> wlto the wonla, “Thus life has 
ortx)nati4 ADO lirotiabljr aUU ongtoatea. by the law of 
nioieeator comvlextty.” 

iW. WUHara Hanna I'homaon to his “What Is Physical 
Mtof Ita Oriftn and Nature," makes short work of all 
these matertaltatlc, pli|«lco<liomlcal theories of the 
origin of Utfe, aupportlng bla argument with quotations 
troin toadtog autooritleg. 

I heUere there is not one atogte biologist of any note 
who would hutertato tor a moment tlm physico-chem- 
ical theory. Tn fact, the law* which govern physics 
and chemistry are totally and eeHcutlully dllfercnt from 
those of life 

May 1 refer those interosted to this subject to Herg- 
son’s “Creative ICvotutlon," where they will Hnd much 
of deep interest? He shows that the human intellect 
has atlsen, or evolved, from the animal world e8))e- 
clally to deal with matter, fabricating It Into Instru- 
ments for its use; the consefiueuce Is the brain 
“thlnhs matter,'* aud is led to regard the world as a 
machine. 

This is the reason why so many superflclul thinkers 
Incline to materfaUsni, especially physicists Intellect 
and toatlnet have both evoIvHl from consciousness. hu( 
taken dlfleient imths— the former to deal with material 
surroundings, the latter with Ufa 

"The intellect Is characterised by a natural limbiUty 
to comprehend life.” 

But "an Intelligent being bears within himself the 
means to transcend his own nature ” 

Itergson also gives many examples showing that the 
mechanical theory of the universe la (pilte untenable; 
and 8lr George Darwin In Ills presidential address to 
the British Association In 1005 said that the mystery 
of life Is as Impenetrable as ever A. K. Venmno. 

Uw Angeles, C-al, 


The Power Required to Stop an Automobile 

To toe Editor of the dcir.NTtric AtiEBicAN ; 

In answer to X. V. Z. coucornliig the itower neces- 
sary to stop an automobile of given weight and In a 
given dlntanoe (July 4th Issue), I submit the Inclosed 
solution, which 1 l>elleve to bo correct. The answer. 
howevi>r, strictly speaking. Is In fo«’c or work units, 
rather than to imwer, as the time required to stop the 
machine was not given. 


SOr-UTlOM. 

Weight a.. ,3,500 iwunds. 

Initial veloclly UP mites per hour. 
Final veUwlty = 0 mile per hour. 
Dlatance « ,30 toet. 

Vslng following notation . 
t time, 

» •=. distance, 

<1 acceleration, 

F force to pounds, 

W iJtt weight In pinindM. 


av average velocity, 

V s--- Anal velocity, 
w — Initial Aelocity, 
rh == change In velocity, 
1! TT constant = 32*. 


30 ml./hr. ^ 106,800 ft./br. 


2 

106, etk) + 0 


r - .000608 hour - 2.06 swwnds 


cA MB 105,000 — OiiK 106,800, 

106,«00 f ./hr. 2U.aa ft./sw, 


I* IkiSdSiQh pound* 

F as»A forte unit gtol to W as a 

»**tesd M a 


SCffiNTlFlCAMHBCAN 


Mr 


welght.untt; thus by using too constant pin tbeeiiuation 

F ^ X a, W Is changed to units equivalent to those 
9 

of F. 

To change answer to work : 

F X work, 

1,506.00 X 80 = 46,962.7 ft lbs., work done 
Freeport L. 1. Bowasu T Coixuis. 


To tlie Editor of the ScncMTinc Ameeican : 

Referring to the automobile problem lliat upiMiared 
In the July 4th, 1014, issue of the Hcientikh- American, 
may I submit the following aiuilysis, which to me sivius 
to be by far the simplest and clearest of any of the 
half dozen I have worked through? 

First: Since the results are not affected by the char- 
acter of the retardation, wo will assume uniform 
retardation. 

Then, if F — force, 

M — mass, 

W -■ weight, 

A -- acceleration, 

G — acceleration due to gravity. 

A fundamental m<«hanlCHl expns^Hloii, also fnmi llie 
familiar expression : 

I* '.MK (“) 

in which r - - vebs'lt.A at any Instant, 

.1 ■— acceleration, 

N ^ Himce paBB<«d over. 

We get 



.Sutmlltutlng 3 ill J. we get: 

In the problem |>roriow*d- 
11' - .•t.fkiti Ih.. 

t/=- .•Clio ft./iiec./Bec. (usual vlnue), 

K = 30 ft.. 

Arrived at from the easily remembered fwt that 
00 mi./hr. - 88 ft./so<- 

Hence 20 mi./hr. = 88 m ./hr. 

Substituting these values, 4 becomes 



22/1 1\ 

( :i6(te\»'’W/ 84700 _ , 

Wh \ »r2)3g “ .54 27 pounds. 

IleuciN If HU automobile weighing 3,600 jxiunds were 
traveling at a uniform rate of 20 miles |ier hour and a 
tiackward pull of 1.060.7 isiunds were being constantiy 
and uniformly exerted on It, the car would come to rest 
III Just 80 feet after power bad been shut off (e. g., the 
clutch disengaged). 



H. P. - - 


( 6 ) 


To And the horse-power thus absorbed (which would 
be the same ns (he horsepower required to accelerate 
a 3,000-isiund car from a standing start to 20 miles 
within a distance of <30 feet ) Is now a simple matter. 

ft^b./se-. 

,550 

Hence we must calculate the time reiiuired to bring 
t)ie car to a stop under the conditions of the problem 
Tills Is easiest shown graphically : Since lii uniform 
motion 

B-=\T (8) 

In uniformly accelerated motion 


(»'. f »>,) , 


(7) 


n which S - space {lossed over, 

Vi «■ initial velocity (ft./sec.), 
vt - Anal velocity {ft./8ec ), 

( » time (seconds). 

Sevan Is elMfly so when it is considered that, refer- 


ring to 8 and the diagram, obviously space is toe prod- 
uct of (vehx-lty) (time during which that velocity ex- 
ists) which. In the diagram, means that space passed 
over -- shaded area. 

Thus, If 41 units of time elapse, the urea involved Is 
expressed by 7. 


which miiy Is- expressed 


in our camO 7 becomes 


2.S' 2(.3(l) 


= 2,<, s 


Pilot Knob, N. Y. 


■(S) 


;ki(i.5(iti) (.24 


Q K F. 

K. P CULVEH. 


Technical Literature by Untechnical Men 

To the Editor of the Scientific Amehk an . 

In .vour Issue of July 11th, one Mr. Kindsfoos takes 
Issue with a writer In a ‘high-class conservative moiitli- 
ly,” who had hud the temerity to write an article 
culled “SkyNcruiHir” without being able lo apra-iid C.E. 
to bis name. 

I would suggest llmt Mr. IttndsfiKis ubsorh that story 
of IViiuysoij mill Adiiiii Hubbuge 

3'be former wrote 11 ixs'in culled "Tlie \ islon of Slu," 
with line.s whleh run— 

“Every nioineiit dies n umii. 

Every uionient one Is born." 

Biibbiige wrote to I bo pis't 

"In .v.mr otherwise beautiful ims-iii tliere Is a verse 
which reads ; 

“TCvcry moment dies n man, 

Kveiy moment one Is horn.' 

"It must be initnlfost that wore Ibis true, the popula- 
tion of the woild Would 1 k' at a standstill In truth, 
the rate of birth Is slightly In excess of that of death. 

"1 would suggest that In the next issue of your ]>ocm 
you have It read 

“ ‘Ever.v luoment dl»*s a man. 

Every iiiomoni l-l/KI Is tsirn ’ 

“.Strletly H]H‘aking. tlnit 1 .h not correct. The actual 
Agiire Is a decimal so long 1 luniiot get It In the line, 
hill 1 believe 1/18 will be suAlclcntly uci'urate for 
P<s>tr.v I am, etc.” 

Mr Kindsfoos may be n gissl englm-er, but he 
ought nut to measure literature with a mierometer 

Chicago, 111. IIowAui) V. O’BaiEN. 


Who Ever Spent $5,000 for a Butterfly? 

To the Editor of the Scientific Auebican : 

In an article on “Making Money Out of PutterAles." 
that uii|ieHn*d in the Scieniific Ambbican for June 
20th. Mr Moulton Ra.vs that some buttorAy farmers of 
Enrols, hnve reart-d specimens selling for fTi.OOO Will 
not Mr. Moulton kindly tell your readers who these 
dealers are. and, alsive all, what the siHN.‘tmeiis are 
that are worth $r>,(KJ0? it is barely possible that, like 
the statement "many mosquitoes weigh a pound," Mr 
Moulton WHS treating of the sale of butterAlos lii the 
uggregnte. but It soiind.s ns If he meant — and he prob- 
ably did mean-- fS.tXHI each 

During my forty years' exjierlence In both buying 
iiiul selling nnliiral htetory material. I have never even 
beard of 11 luitterlly having sold for such an enormous 
priee, nor, In fuel, anything like that sum, and the 
statement is likely to arovtse In some of your renders 
expectations destined never to be realized 
Many years ago, when at the I’nlled Slates Na- 
tional Museum, the correspondence clerk was kept busy 
contradicting the statement that a certain InitterHy had 
recently been purohawHl for the sura of g2(MHi(i (julie 
recently a statement, equally false, went the rounds of 
the papers, stating that Sir Walter Rothschild hud i.ald 
11,000 for a Aen. 

As a matter of fact, there Is liardlv a natural his- 
tory siKH-lmen of any kind, save preelous stones, that 
cannot Im* purehnseil for Ifn.tMSI. and usmillv n great 
deal less I' v I.i cas. 

Director of the American Museum of Natural History. 
New York city. 




C»|.)fTl|tkt l,> * |lnd»wo.,<l 

The bomba which cauaed the damafe here ahown were intended for the wireless station, but fell wide of their mark. Although roofs were blown off and 


whole houses destroyed, no one was killed in this aeeond attempt to bombard Antwerp from the air. 


The Effect of the Zeppelin Bombardment of Antwerp 

Remarkably De.structive Result of Shrapnel Bombs Dropped from the Sky 


W HEN one vIhwh tlie pbotoKriipliH on fliene iiiiueM, 
{liiotugrapliN which ahow HlructureH of Antwerp 
nil hut (lemoliNhed hy hoinhe hurled from Zeppelin 
dirlglhle tilrHhl|ia, It eeeniM tncredihle that thouNamlH In 
the deuNely potiulated dty were not killed outright. The 
Itombs were filled with bullets and therefore reHcmblcd 
shrapnel shell, which is considered the Iwst type of ar- 
tillery ammunition for general use. Artillery sbrapuel 
shells contain only a small bursting charge, for the 
velocity of the shells acquired by their propulsion from 
a field gun (about 2,000 feet per second at the muzzle) 
Is siiQlcleiil to Imimrt enough destructive energy to the 
bullets themselves, nnU to propel them after the shell 
has burst. Since the Zepis'liii dropped Its shrapnel 
bombs from a height that could not have ls>eu less than 
8,000 nor more than 0,000 feel. It Is not unlikely that 
more than a bursting churge was used. Our pictures 
certainly testify to u watterlng effect which transcends 
anything that may he ex|ieeted from ordinary shrapnel. 

Terrible as the di*stnictlon was to proia<rty, the Umn 
in human life was comparatively small. On the first 
attempt eight bombs wore thrown down and twelve peo- 
ple killed. On the second attempt no one was killed, 
hut several ijwjplc were Injureil. In a densely popu- 
lated city this can baidly he called slaughter 
No technical accounts have reached this side of the 
Zeppelins' exploits, but according to William G. Shop- 
herd. a United I’ross staff correspondent who writes In 
the New Tork dun, an attempt was made to fight off the 
Zeppelin which willed over Antwerp on September 2nd. 
He Bssures us that 30,000 soldiers wore In the streets 
of Antwerii at the time and that all of them were slmot- 
Ing with their rifles directly at the Zeppelins which 
menaced their city. Whether this rifle fire drove off the 
Zeppelin or whether it bad exhausted its supply of ex- 
plosives does not appear, but the ship slowly drew 
away. It aeenui that the wireleaa telegraph atotlon was 
the object of this second attack, although two of the 


eight Iximhs which were dropped fell within thirty 
yards of the Ked Gross hospitals On this second nt- 
lemiit, two children, three women, and five men were 
Injured, though not seriously, chiefly because all the 
terrified families of the city had taken refuge In cel- 
lars; the week before, the same Zeppelin had killed 
twelve people. 

The British Dreadnooffht “Iron Duke” 

T he spirited drawing on the cover of the present 
Issue represents the “Iron Duke,” flagship of Sir 
•Tohn Jelllcoe, the cummander-ln-chlef of the British 
fleet In the North Sea. The ship Is shown stripped for 
action, with stanchions, rails, boats, etc., and everything 
that would interfere with the fire of the ship's batteries 
removed. 

In this condition practically the whole of the ship’s 
complement are behind armor and out of sight. Only 
upon the signal bridge and on the fire-control phitform 
upon the mast are there any officers and men In the 

OIMSU. 

If the engagement is taking place at the normal fight- 
ing range of, say, 0,000 to 10,000 yards, only the mala 
tmttery of ten 13.5-lnch guns mounted In the five turrets 
will be manned ; the gnu crews of the torpedo defense 
batteries, which are protected by armor too light to 
keep out the 11- or 12-lncb shells of the Uermun ships, 
will be below, behind the shelter of the heavy 10- and 
12-iiich tMdt and Side armor. Rut each gun crow will 
be within easy reach of Its own O-tueb gun, ahould the 
ship be threatened with attack by the enemy’s destroy- 
ers. Kucb an attack would be unlikely except In the 
later phases of a Une-of-battle engagement, wb«i tbs 
battleships on one or both sldM have been so badly pua^ 
iahsd that the main batterlea are more or leas allenced 
.and the speed and manenverlng power of the ships has 
been impaired. It would be la this phase of Uie fight 


probably, that the destroyer flotillas would attack, and 
then the defense of the ship would fall to tho battery 
of 6-liich rapid-fire guns — or such of them as had not 
been disabled by the attack at long range with the main 
batteries of II- and 12-tiich guns. 

The “Iron Duke” and her alster ships, “Unrlbor- 
ough,” ''Benbow,'' end “Emperor of India,” are the last 
of the Rritlsb ships to mount the laS-lneh guna The 
next follovrlug ten ships, vlx., five of the "Queen Ellzs- 
both” class and five of this year’s programme, will each 
carry eight of the new I6-incb guns, which, as compared 
with the 18.0-lncb gun of the “Iron Duke” Class, show 
an Increase of 30 per cent In energy and of 60 per cent 
In the destructive effects produced within the ship 
whose armor may bo i)enetrBt«d. 

The "Iron Duke,” as will l»e seen from the accom- 
panying line engraving, mounts ten laMnch guiM In 
five turrets, all of which are mounted on the center- 
line of the sUlii. Two turrets are carried on the fore- 
castle deck,.ohe amidships on the main deck, and two 
aft on the quarter deck. These guns are protected by 
12 inches of armor on the turrets and barbettes. 

The torpedo defense battery of twelve fi-lnch gnna la 
mounted on the main and gun decka Ten df theae are 
carried In a battery forward of the maat, which Is pro- 
tected by 8 Inches of armor, and eight of them can be 
trained dead ahead and two dead astern. The other 
two 12’s are mounted aft on the gun dock. 

The concentration of fire Is fmir lS.6-lnch and eight 
6-lnch ahead, four 13.8-Inch and four 6-lncb aatern, and 
ten I3.6-ihoh and six d-lnoh on each beam, The “Iron 
Duka" also has four torpedo tubes tor launebiug the 
21-lncb torpedo. 

The armor protection of the Imll la voyy complete, 
cooaiattng of a main water-line ‘lielt 13 i&chM alul^blim 
end « Inohee at the enda, wliteh exteade « toot betow 
the water-line and 10 feet above ti te the le^el of the 
gnu dedL Above this, extendtng between 1 find 



B«v«e CMiMd to houMfl Jmt ouUide the city by the second bomb-throwing 
raid on Antwerp. 


Windows broken in a residence in the Rue de la Justice. Note the holes 
made by shrapnel bulleta. 


No. 8 turrets, is an upper belt, 10 Inches thick, which 
reacboo to the main deck. 

The ship Is further protected by Bevoral steel decks, 
and, as a aafeguard against aerial bombs, special steel 
armor Is provided above the magazines. Bevoral iMncb, 
high-angle guns are carried as defense ugutnst aerial 
attack. 

The "Iron Duke’’ is B80 feet long, 00 feet broad, and 
its normal draft la 2 b feet, at which draft her displace- 
ment Is 28,000 tons. The ship Is driven by Parsons tur- 
bines, and with a shaft horse-iwwer of 81,000, n sliced 
of 22 knots la secured. Tbe normsl supply of coal is 
1,000 tons and the maxlmuin bunker caiwclty is 2.700 
tona. Also 1,000 tons of oil are carried in tbe double 
bottom. 


The flotation of the ship Is assured, even In the (ose 
of severe mine or torpedo damage, by twenly-one imns- 
verse bulkheads, and by four longitudinal bulkheads, 
evenly spaced, which extend throughout the full length 
of the ship. This Is supplemented by several water- 
tight steel decks and flats, and by special, InrigiliHllnul, 
armored bulkheads to limit the explosive effects of the 
torpedo. 

Aluminium Vemels 

N ow that aluminium utensils are coming Into use, it 
will be interesilug to note the following experi- 
ments made by Prof. John Glalster of (he Glasgow 
University, his object Ijelng to find whether various 
nllmejits were likely to attack the metal. He finds that 


the only substances that attack the surface are oranges, 
lemons, Brussels sprouts, and tomatoes, but even lii this 
case tbe (juantlty of aluminium dissolved Is liislgulfl- 
cant and Quite Inoffensive. It Is already known that 
aluminium Is not affected tiy air at any temiierature 
and It does not blacken on contact with hydrogen sul- 
phide as sliver does. As the metal Is easily cleaned, it 
apiiears that such utensils have all the advantages, and 
all kinds of foods can la* prepared In them without dan- 
ger. Another advantage that they share with copper 
vessels Is that, being of thin metal, they heal up very 
QUlekhv. For electric or flame heaters, this means qiillo 
an economy of heat, as less heat la now lost In warming 
up the material of the vessel. This refers siieelally to 
ropld beating, suoh as boiling of water and the like. 




A flmr (Iw kimm m ouUM* th# dty «f Antwmrp which wm 



wnehed In the neond bouA-thnwIiig raid at the Oemui Zeppdin. 
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The Heavens in October ‘ 


Ninth Satellite of Jupiter Discovered ; Visibility of 

By Henry Norris Russell. Ph.D. - 




A n animunccmont of much Interent coiucm lu a re- of ttw following month. A good » 
wnt (clogi-iiiii from Prof. Tuckor, who i« at proiient tlfylng the conetelletiona will be 


dctiiliKHi ulirond after 


the following month. A good Mtnrtlng point lu Idea- diteaTtia, tttidiagaMuibio at t>r thia iMtlllr 
ring the conatellationa will be t and In the Qnmt iwaml^ectll; glKm|> of the PleiRdea tUMl one 

uaro of Pegaaua, whoae coraera are marked by four ot tho^mOM. lower down, flttltentll. 


ecliimc of hiHt ; 
that tilwicrvutot 
vicinity of .Tom 
fniiitcr Furttv 


>f hiHt Aniitial. On July 21at, Mr. Nicbolaoii, a 


ilory, Prof, t'anipliell Bguaro of Pegaaua, whose coraera are laaraed by lour gC the lower down, fleuenthl' 

rvltiK the t4»tal aular atara of the aecoud magnitude, atamt 16 degreee apnrt tag, and to the fllflit id tih* dUlttotltd 

lat, Mr. Nicholson, at At the boon Hated at the bottom of this map, thla will ' which niU^ tihe head of Arl|w. VM 


. faint object In the be Just aouth of the seiilth and very high lu Ute eky. In the aot4l)e«atem :Sky la shared Ity -t 


r the eighth satellite, but still Earlier In the evening It will be lu the aoutheast and 


cr oitNcrvullona have been aecured, and 
Dies tlmt the calculation of the orbit of 
i\er<Hl iKidy proves it to be a satellite of 
't -the ninth to lat discovered. No fur- 


1 the uortheasteru corner of this siiuaro, marked the presence of t 


very ImportVnt coostenatlons EfldaiMHa aod Cfttm,- 
The Boathwesterii sky is almost as dhi), exfltqd 


r which really belongs to Andromeda, rune a 


I bright star, g*oiiiaihaut,' to the 


ijouthorn vish, und of the tor bflg)>tor plattot Jliatdtor,, 


t hand at the moment of writing. It eiiual t 


aplcuous line of bright atara, spaced at dUtances about which la now to Capriooruua. 


a aide of the square. The drat of these, Beta . 


The three brightsat stars lu the waat gtro JUtillr, % 


I'h, hiiwcvcr, that the ucw sstolUtc must be remote .Vtidroiuethc, serves as a gutde-isMt to a very Interest- A<]nlla (on the left). Vega, to I^yrn (QU'thn thid 

the ))lnii(‘t. probably several mllllous of mllos at lag object, tbe (Ircat Nelmla In Andromeda. As the Deneb, in Clygnos, above the latter, .Ih the north WO ' 

■list, with ti c-orrcHis»ndlogly long iierlod. 11 will luup shows, there are two small stars above it. in a line find the Creat IMldier Close to the taorim, rlidil bOlow 

ly Intcicsllng to see whether It is moving artiund almost at right angles to the main line of bright stars tite JPolo» and Ursa Minor and Ulaco above It and l» 

>r In the aamo dlrwtioii us the motion of the plan- ulreiuly sistkcii of Just above the second of thoee is the left, 

dund the Sun (like the sixth und se^ellth s«»tcl- tho nelmla— a hazy patch of light, easily visible to the Plonetfi. - 

or 111 the upiKMlte din-ctioii, like th(< eighth. eye. aud more couspicnous ton field-glass. Only pfaotog- Iferonry is aa evening star all thronito this montb, 


Ik* very Intereatlng to see whether It is moving nrtiund aim 
Jupiter In the samo dlrwtlon us the motion of the iilaii- alre 
ets around the Sun (like the sixth und se^ellth sutel- tho 
Htes). or lu the opposite dlri-ctloii, like llu' eighth. eye, 

This tiny body, however, la so faint that It must be rapl 
near Hie limit of vlslhlllly, If not Isiyoud It. lu the this 
greatest teleseoiM-s, and II can only lie observed i»hoto- but 
grapbieully The aumleur observer can 
find more to Interest him lu isiluvun's 
comet, whlcli Is now a eonsiileiions object, 
and will 1 m> so throughout Octolwr. At the 
present lime U Is so far north that It Just 
grazes the norihern liorl/.oii at ulmut 
l(»:;il) P M., and is visible Isitb In the 
ovenlug, low down and a lltlle west of 
north, und In tlu* moriilng, blgber up and 
In tbe norllienst. It appears to the eye 
fully as blight us a third mngnUude star, 
and has a lull seveial degrees lu length 
Prof Ihiriiard, at the leeeiit nas-tlng of 
the Araerlean Astronomleal .Sisdetv, ealled 
attention to the faet that. In the eas«* of 


violet light in the radiation of the lull 
than ordinarily 

Uii October Jst the eoiiiel will be in ais 
proxliiuitely 12 boiirs ;t0 mlmites right as- 
cension and 41 dcgiees north decllimtlou, 
and can be found b.v drawing a line from 
a to •> I'rsije Miijorls (illngoiially aiToss 


Ing It Nontbward for abont its own length. 
On tbe .'llli It jiasses about 2 di-gna-s north 
of the bright star a ('iiiiimi Veimlieoriim 
It couttnneM to move east and soiilb into 
Bodies, and on tbe 27tli It wMll lie about 
tJ degrees iiortli of .\i'eliinis. It is so 
bright now that u mere glance along this 
line will reveal It, if only the sky is clear 
and the moon out of sight All tliroiigb 


I tbe same right aseen 
Slide In the northwest 
la-foi-e dawn. It Is so 


veala Uie great itplral oxteiwloiw which mako bat in mq tor aouth of the Kail that he to very all*tovo^ 

>t the moat inagnlfloent objects lu the beaveiM, ably placed. lie to beet obeerveble about the lOOi. 

without theto It to an Impresalve object. The aburtly before litto greoteet elongation, which ocepra on 

.the 10th. but he seto wlthto a few iqimptoe 
after 6 o'clock, and can he aem 
difficulty. 

Venus to evening star to Tito^ tad 
Soiirpto, and Is coiispleuoue to aplte of bet 
groat southern declination, Oa tjMi Sfird 
she pesees 1 degree sooth of AntOivis, and 
It will bn hard to see even this firet^nuig- 
ultude star (Ml near tbe brtIHant plauot, 
eaiiectuHy ae both are very low in the 
soiiUiweot, setting about 6:30 P. M. 

Mara to oveulng star to Virgo and Llbm, 
but to too near the Sun to lie well aeon. 
Be to to conjunction with Mercury on the 
6th aud again on the 30th, but both plnn- 
eta wlU be very low In the twilight. 
Jupiter to In Oaprteenma, coming to the 
I merldtau at b}3:2 oa the lat and 6:27 on 
tbe 31st, and to tlie chief ornament of tbe 
evening aklea. 

Saturn la lu Oeuilul, rlalug at 10 1*. M. 
at the beglunliig of the month and 8 P. M. 
at Ita close. 

Uranus Is in Capriooruua, and to almost 
stationary In the aky during the mouth, 
being never more thau .3 uiluutea from a 
point to 20 houra 41 mtuates 16 seconds 
—18 degrees 50 mlnutea. He to to quadn- 
tuni, 00 degrees east of the Hun, on tbe 
31st. 

Neptune to to Cancer, aud la likewise to 
quadrature, on tho 24tJi, but to west of the 
Hun, and observable in tbe morning. 

At 8 o-ciocs : NOV. 38. The Moon to full at 1 A. M. on the 4th, 

AtOH o’clock : October «0. In her last quarter at R A. M. on the 12th, 

mOBT SKY: OCTOBEK AND NOVKHBra ^ ^ 

la nearest ua ou tlje IIHh and farthest off 
I grows, when wo coiisider that Us distance to on the 6th. During the month ^e to to coiijnuetlon 
4 great as that of the nearer slars, and prob- with Katuru on the Kith, Neptune ou the 18th, Mara and 
iiiueli greater, so that Us diameter Is proliably Mercury ou the 20th, Veuua on the 21st, aud Ucanue 


lmtire.ssloii grows, when wo consider that Us distance Is 
at least as great as that of the nearer slars, and prob- 
ably very uiueli greater, so that Us diameter Is proliably 


I Ijkki times that of the whole solar syittem. if and JupUer o 


m till- :nst - that It will not gieiiter. Still more nmaziiqt Is the recent dlseovery 

twilight has faded and of Dr. Slliiber of the Isiwetl Oljservatory, who finds, 

siKftroBcoplcnlly, that tlie nebula to approaching ua at 
iieiir the Sun lu the tbe enormous rule of nearly 200 miles per second— a 

lull It Its nenrest aiv result now confirmed by other observers. The nebula is 

, leaves It fully J45 roll- apparently alnawt fixed to tho heavens, bavtug little or 


Prluceton University Observatory. 


I dlre(>ted the Hue of sight to a 
1 that we prtMieli, Us distance 


icniiy, tnat tiie iieimia is npproacumg ua at b, A™ 

us rate <if nearly 200 miles per second -a ISMwmcfil Ueatttlf Sir .MwIMaiga 

confirmed by other observers. The nebula is LECTiilCAL beating of rootaa, on the Imt-wntet 
almost fixed In tho heavens, bavtug little or fi^syatem, to now carried on In Htcckbolin. 1« the top 

lotion; and. If Us velocity at right angles to story of a building to a heat-iusaliLtod' water tonkjibt 


all cnmiiarable to that of Its ai>- 
niiHi Ik- uiiiuy hnudreda of light- 


100 to .300 gaibnia with electrle heating Oevhm tW 
water. During th«P«lght the Water to heathd On, iW him . 


years, twrliaps thousands, and It ronst be many light- price eff eori«nt to toss bt awfit tmotei agd ilt some gfiMf . 
years In diameter Its spectmro closely resembles that extra low night' iteles preyalL An. avtoUBAHeMl^f^ 


of tho Hun ; but how- such a gigantic thing c 


affair Had it ennic n-. near i<i tlie Sun und to ns us 
tiallp.v's eoniet (lid. It wimlil tun), appi-ured full.v one 
hundred times ns bright us it d.u-s m,w and rlviiled 
JupUer In splendoi 

Even 111 Us iin-seni renioli- orbit, It will remain easily 
visible to tbe nuked (>ye until the middle or end of .No- 
vemlKT, and will lie observnble, feleseopicnily, in the 
morniug'sky, south of tbe eipiiitur, for muiiv gnititbs 
more, protsibly until Hu* suminer or iiutumii of 101.3. 
The Heavens. 

We return this inoiitb to onr nsuul eiislom of pre- 
senting a map which cihUiltB the sky us It appems in 
the latter part of tbe evenin. or lu tbe early evening 


quite clear. It may be a great 


I give off awltebea oft current to the mumifig a^ librawa pilb'ffitt 


line other light of this sort Is not quite clear. It may be a great clactrlc pM^r ppmp, and this *drcitllatl)l)|l 

11 bigger stnr cluster, enormously gtotniit, or one high central w»rm water to the radtotera ^ 

lo ns IIS slur, Hiirroiiiuied by n fog of some Mirt which reflects lu the basement (a the pump and a MMU WIkbMf b|p|t 
fuli,v one Us light 3Ve do not know yet, toit more light may be from whjeb. ttm water gpoa up tim. .fwff tm4 
d rlvHled tbniwn on the subject by the observations Of thp nett kfWpa up a coiMtefit dtomlatton. In tite 

f*'"' itonto to owiiudted off and tbe (mr,in^' * 

Hill easily Ueturnliig to the Hue of stars with Which w« atOiteA, tank, pratbCBbllbf tbe uMt-iet.a 4 ' 

11(1 of .No- we puss by the bright red star Oamma AndrOmeds into atnegge fflill^ ^ 12(1 gatioaa^ ' 

y, In tin- I'erseus, which Uea to the Milky Way. Below tbla We ' 

V vionths find Auriga, with the brilUont yellow star Oapelbi, and ««* for, 4 « B '--I 

r lin.3. niv.ve It the aig-nig line of Oasslojieto. The brlgba^' tonb "5: 

IMiieb In the Milky Wiiy lierween Forseus and (lawilo- ' tilttted. ^ 

I) of pre- pela Is a lOaguUlbeht star-cluster, seen well with eveu A ' the IsHit As .wnfft ha 'most >11 ‘thiAnI 


IMiieb In the Milky Wiiy lierween Forseus and (lawilo- 
isiom of pre- iielu Is a lOagnUlbebt star-cluster, seen well wUh cveui 
it appeals in small telescope. . 

early evening DOe etat| to tiio right of FerNua and AuMga, to 


tho, M iw 'Wff U 'toojtt % 

wnabtoted, bnd tt to quite autowtito iff mkl ' / 



ft!* fmeantiow ki A 

I N ordef veOuM tbe poMlblUty ot greftt linage re- 
snltliM; tr«m forest fires, tbe eity of Um Angeles has 
•doiHefi ttU Meg of preventtpu, and baa waged an effec- 
tive caupbltsn gloug tbat line. 

Thronfb tbe line jdillantbropy of Col. Urlffith of fiUH 
Angeles, the elty' recentb' fell belr to arlfiltb Park, a 
natgral (oveat reserve taking In many hnodruds of acres 
of tbe gacMg heattUful forest trees in aourberu California. 

Tbe big l^rk baa long been a iiictite ground for 
pleasnre-seekeni, and In days gone by tbe trees have 
differed aerioualy from Area rising out of bot beds of 
coals oareleaaly left by nleaaiire iwrtleM wbeu they broke 
camp. The beautiful treea were also damaged occasion- 
ally by the burning of trash and brush in sections of 
the park vvbere trees stood close together. # 

One of the drat things the Pa Hi Cummliwlonera did 
was to have a blacksmith build a brush Incinerator for 
the park. This Inclnarator Is merely a big sheet Iron 
hopper mounted upon a sheet Iron wagon Imx, which 
served as tbe firebox. The Incinerator has thn>e smalt 
implement wheels, one ninniiig tii front, at the butt of 
tbe tongue, to make short turns pusHlble. Tbe In- 
cinerator hopper Is hooded by n semi-circular piece of 
sheet Iron which is profusely perforated. This hood is 
so arranged that It can be swung over and made to 
shield either side of the Incinerator. Tlie theory of the 
thing la that the park attendants drive the brush burner 
to points where there is brush or trash to burn, and 
then tbe hood Is turned as retjulred, to serve as a beat 
anil qiark shield. In tills way the tress are never 
scorched or endangered white tirusb la belug burned In 
the park. 

One of the other novelties of the forest fire preven- 
tion campaign Is the otieit-alr fnrimee and flreless 
cooker. Both of these objects are made of cement and 
cobblestoiHW. Tbe furndee is an oiieu firelsix with a 
stone ehiuKiey. The fires are fed with waste wisid, and 
the firebox is covered with a piece of heavy woven wire, 
upon whlcb vegetables, eggs, pots of itorridgc, meats, or 
broad Can be boiled, brotleil, cooked, or toasted, .simi- 
larly, tbe so-called “flreless cooker.” which Is merely a 
round stone liarrel, may be filled half full of coals from 
tbe fnmaoe, after which It can be dllod with vegetables 
to bake, or a put of partially cooked food can be set 
within It to be finished off. 

These two cooking novelties find great favor among 
the picnic parties which visit tbe big park. It Is now 
unlawful to build camp fires In tbe pai^ but the pleas- 



nr* tmrttM no lomter cure to build them, for their wants 
hkve been anpi^ted by the thoughtful Park Commls- 
atoimiu 

Tbe Loa Angeles campaign of park forest fire preven- 
tion has worked out satisfactorily. Some of the salient 
features of U might be advantageously applied In other 
localities where there are i^lendid forests to be pro- 
tected against the danger that freiiuently arises from 
visits of careless hunters and pleasure seekers. 

Monoraent for Cspt Scott 

T he committee ainminted to select a design for u 
monument for Capt. Ikott and his associates who 
sacrificed their lives In their endeavors to reach the 
south pole and explore Antarctic regions, has finally 
chosen for execution the model submitted by Albert H. 
Hodge. 

A photograph of tbe model Is reproduced herewith. 
It personifies "Courage.” crowned by "Immortality.” 
The reliefs on the sides represent the following sub- 
jects: On the north side, "To Strive,” showing the 
dlfilcultles encountered on Uie Journey; on tbe south, 
"To 8eek,” showing the start for the iwle ; on the east, 
"To Find,” tihowlng the party at the isde; and on the 



Monument for Copt. Scott, the Antarctic 
exj^rer. 


west, "Not to Yield," showing the snow-covered tent, 
which was the last resting place of the explorers. 

Gag Batteries 

By Harry N. Holmes 

G as cells of many tyiies have l>een Invented, but 
they all are closely related to the fuiidamontal 
type. Two tubes with electrodes of platinum sealed In 
the walls are Inverted in a cup of hydrochloric acid, 
tor example. If tbe tubes are filled with hydrogen 
and chlorine gases, respectively, and so arraiigeil tbat 
the platinum electrodes are partly covered with gas 
and iwrtly covered with add solution, we have a simple 
gus battery. Oomu>cl the electrodes by a wire and a 
current will flow tbroiigli tiro circuit. At the same time 
the gUH<<H will go Into solution. Of course If built as 
dlrecUsl tbe battery would soon run down, but Inlets 
for a continuous supply of gases could easily be made 
and u steady current of electricity drawn from the 
device. 

Tbe sclcutitlc explanation Involves reference to the 
ionic theory, but ta really quite simple. Hydrochloric 
acid in water solution breaks up Into charged particles 
called Ions. The hydrogen Ion carries a twslUve chorgo 
and the chlorine ioii a negative charge. Now tbe hydro- 
gen gns which ta not charged and not Ionised baa a 
teiuleuoy to itaas Into sohitlon, but this It cannot do 
wltboiit lHH>umliig inulxed. Therefoiv It takes the 
needed isisittve charges from the tdattnum electrode and 
goes Into solution, kiuViug the electrode negative. At 
tbe other electrode tiro oppoaito is happening. Chlorine 
gas tends to puss into solutUw, hot to do so It must be- 
come tonic. Tbe needed negative charges are taken from 
tbe platinum iwle, ImVlng It irosltlve. With one pole 
poidtive and tbe ofber uegativsi It Is evident that an 
electric current will flow through a cunnecilug wire. A 
feature to be nuted le that tiro esinutlc pressure of the 
luiUi already In solutlcti exerts an outward push or u|>- 
poalng force, which fioally becomes great enough to atop 
fitethar soUitteB «C ttm gaoes unhwa the UquM is stead- 
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Portable incinerator for burning brush. 

Ily removed nml ii weaker soliitimi ciinstsl to replace 
It. However, tliiil Is ii mere ims-hiiiiieiil iletiiil 

Other gasea such as hydrogen mid hromiiie or hydro- 
gen and Iodine or hydrogen mid nwgen, mid many 
other comhlnutloiiH, may reidnce the iiist nmued pair, 
the only r<viulalte being that the two gases will react 
with each other. Hydrogen mid owgen, foi e\mnple, 
will unite III a llmiie to form water, mid this same 
reaction laUes place wheu lliey are used la forming a 
gas cell, though there Is no llame, the eiiergN apiHMirIng 
as electricity Itmtead of heat .Viiy HoUitloa tliat eou- 
ducts electricity well will ser\e iiistemi of the liydro- 
chlorlc acid mentioned In the original llliistnillim 
Water giiH and air are <>aMily ubtiiiiied cominerelany, 
and will eoiitnln I he oxygen and hydrogen of one varia- 
tion. 

The Juiiger cell la somewhat dlfTereiil from the alatve, 
and yet II Is a gas cell A bar of iron is plueed la the 
bottom of a glass Jar, which is tilled with a water 
Bolutloii of some suit such us niumualum eliloride or 
sulphate Above this Is a isirous cup filled with a 
carbon rod surroutideil by lumps of graidille Air to 
furnish oxygen Is pumptsl into llie jioroiis earhoii and 
a current is found to flow in tbe cell from Iron to 
cui’bou. 


A Remarkable Natural Bridge 

I N ArKCiitine there Is a iinturnl bridge that Is one of 
tbe most wonderful tii llie world It spans the Klo 
Meudoxa and Is known ns the liieii Ttrldge Hut it is 
tbe work ot Niitute, mul not, as was iiopiilarly suie 
irosed, of the Incus Tlie road on whlcti it occurs was 
probably a ooloiilal hlghwiiv made by the IVruvlan 
Incas, who took iidvmiluge of the iiheiiomemm by lead- 
ing tbelr road over this imiural viaduct 

Glaaa Paving Blocka 

A NHW use for the glass dust that collects lii glass 
works has reisoitly lietm dlscoveitsl in Iterlln. The 
dust Is gatherisl u]) nml placed in ii furiims* where It Is 
reduced to molten "lava.” The lava Is then run Into 
molds the stxe of a jsivliig hUs-k Tbe glass bricks thus 
formed are found to he as hard as granite mid emi- 
nently adapted for jiavliig, giving a smooth and strung 
street Hurfnei> The uceomiNinylng photograpli shows 
the filling of a mold. The man a( the right is control- 
ling the flow of the glass by oiK'rntiiig u valve. 
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The Motor-driven Commercial Vehide 


7'M/i department i» devoted to tKe kitercaU of preeent 
any queatUm* 


Dumping Truck With Swinging 
Crane 

rpo (•ii'iiii oiu tlio sodlincnt dftposltod In 
1 M'Wt'is a (lorrlrk Is UMually set 

nil o'l'r a ainiiliiilc and tin- MludKe 

Is raii^i-d uilh InickotH luiuled up by a 
naan Ilf ijicii As this .h a mIuw and lahor- 
liiiis iii'iiic-' tile niiraaii of Scwcrtf of the 
H<inm«li Ilf llir I<foii\, Non York, Iihh had 
a s|«slal aiiiliir (niok linilt with U swlng- 
laa I laiio and a lar^'o walor-tlKht dumping 
liiiil,^ 'I'la' funk in run along aide the 
Bonoi laanhiilo and Ihoii with the orane, 
wliii li in iiporaiod liy power from the 
trill k niiitiir. II Ih ihwkIIiIo to rnlae and 
ilinnii Intii tlio limly u Imoketfill of allt 
wolghliii! a ton and a half The body haa 
a lainioity of ;iV» onldi' yardti. In dump- 
ing 11 may lie nilHod to an angle of 00 1 




pntapeet^ pwnera of fMtor trncka and il«»tferg toogoM. The WWfor wOt 

jeatwne, operation and manepement «tf oommereittl motor vdMclea, i 


very quick, «o tUt 'htHi 

tractor la pmalbla. Two ''i^ 

therefore, furniahed tfUsh aaCk 

changeable at noon. The 4«vle« 

capacity of three ton* W load. 

of from 6 to 8 miles per boifr, 

the lumber business a«s the aeohMdNHi 

speeds. It Is also made to hwil « IMhl it 

5 to 7 mites per hour, 

The driver’s seat Is equipped 
spring cusblous, and Is placed tow dawp 
ou the front «ad Of the fnuMte, 
dropped foot boards, enahttag tbs dcisW 
to sit under the forward ends al! thO hiA 
sticks of Umber; with a top 4Hd 
front to protect him from the eleaMntwr’ 
The pockets for the tractor entt he (raid'- 
lly applied to almost any type of wagon, 
and the majority of the time uonally apa()i 
lu loading by hand saved. 



Baltimore's motor truck, with radio equipment, for keeping in touch with 
the “trouble crew.” 


diigrocK 

The holKt I'linslst.x of nti uiirlght about 
M fci't iihiivii thii lliMii of the truck, with | 
Mil tiria i'\li'ii(llim out. whlcli glvwi tlu- 
^■l•llln‘ Mil I'flVillvc l■lllliUN of S feet. Thin 
iTiiiii' o|ii'niti'd fioiii (he I'luteh abaft I 
Mild l•oll(l'lllll■ll |i\ II lover wbloh la directly! 
Iiobiiiil Ibo I'lib, within ciiay reach of the 
drhiT II Is posalbic to rotate the crane 
by hiiiiil 1,0 that inuterlal am be picked 
up lioin ell hoi aide of thu truck. The 
oriiiio loluloa from 1*(K( to 2i!0 degreoa. 
With tlio proiiolloi abaft roMilvlng at tlOO, 
the oraiio bus an olToollvo liotat aiieed of 
■JKI foot per iniiiuto The I ruck la (MiulpiM>d 
With a Till borso-powor motor. 

A truck of tills typo offora iimiiy poa- 
slblllllos III Ibo trade It can be doalgiied 
wllb ollbor a pbitfoi'm rack, nr dump 
liiah fill oai i,\ lug au,\ oommi.Kllty that can 
bo pli'koil up with giapiiliiig biaika or gutb- 
orod uii 111 a biiokot or aooop With the 
power I'tuiio II aboiild make euay Ibe liatal- 
lliig Ilf aiioli diverse material na out atone, 
baloa of ootlon, onalluga, etc 

kVont-drive Tilting Tractor 

A NKW front -drive oleolrlo tractor hua 
mailo iN uppeuiniioe wbbdi la iMtrtlou- 
larly iiibi|iloil for the lumlM'r hualiicaa. It 
la driven and atwred by two whcola with 
an olootilo motor in ouch wheel driving at 
a ainglo 11.1 to 1 naluollon 111 buluuced 
action at tlio iK'rlpbory of the wheel. 

The li actor fruuio e.ittoiida back of the 
battoiy box nlaiut 6 fad, and the two eiida 
of Ihla frame are lievolial u|iwanl Metal 
pookota are pineal undurneiilb the floor 
of oinli of the trailer vvagotia, biivliig end 
opening, s flared both dovviiwurdly and 
bill l/,oiitall.v 

111 the lumber hiialiieaa, one tractor 
aervea from three to at\ trailer wagons, 
auordlng In the leiiglb of Ibe Imula, The 
I Hiller vMigoiih relalii the n|iper half of 
Ibe original llftb vvbia'I in front. Hurtllgj 
the opi'iiilloii of loiulliig, the ordliiiiryj 


front axle ooiiatruetloii la uaal with Uoraea 
hauling the load. Half of the flfth wheel 
Is UiM*d, in eunneetlun with horses to drag 
the wugou to and fro to be loaded. After 
loading, the wagtm la placed lu mnue con- 
venient spot, and a horse or Jack put 
underneath the iM‘reh, and the front axle 
removed. It la then ready for tile trailer 
to couple on. 

The tractor when detached Is supported 
by Ita front driving wheels, ami two small 
rear auxiliary wheels. All four wtuads 
are mounted on aprlnga The flared ends 
of tile trailer pockets belug eormiaipla 
shaped, are very easy to engage When the 
bevelal ends of the tractor frame atrlke 
the lower part of the front Incline of the 
pockets, the tractive jiower of the front 
driving wheels pushes the rear frame ex- 
tension lip the incline of the isickets and 
back into jKisItlon. The aiiiall anxllt.ary 
rear wbada of the truelor are then about 
(I liiebea from the groniid An ordinary^ 


liiMik eoiipllug with turn buckle is used on 
each side to flrmly couple the tractor and 
trailer tiigether. The oiwratlon of coup- 
ling and uncoupling a trailer Is quicker 
than the sume performance with horses, 
or ordinary tractors. When the trac- 
tor Is detacluHl, the center of gravity Is 
plaml well back of the front axle and 
enough weight Is on the small rtair 
wheels to pn>serve tin* stahlllty of the 
machine. However, in ease a reckless 
oiKTator should stop too suddenly, going 
down grade, or lie brought up by a deep 
hole, Htuniii, «r curb, any tendency to tip 
forward la taken care of by the rounded 
{•air of skids brought down under the 
footboards In front. 

The battery is {ilaced on toji of the 
frame haek of the driver’s seat, and la 
readily removable In a single unit by 
means of Bn overhead cJmlii hoist luid 
rail In the lunilM>r business, the hauls 
an- long, and the loading nml unloading 


Emetgvncy Tmck Wtth „ 

Equipment I' 

F or the purpose of malDtalaint tta* 
inuniclttal conduit system, the B1 m« 
trlcal Commission of the city of BaltteoW, 
has had constnieted a eqiecially designed 
and equipped niito-lruek which baS re- 
cently been placed In service. The nmet 
unusual and Interesting feature Of the out- 
tit is the wireless telegraph eiiutpment, 
through the agency of which the depart- 
ment la able to keeii in oonatant oommunl- 
catton with Its trouble crew, so that all 
emergency calls can he bandied with the 
greatest disisitch. 

The truck serves ns a receiving station 
only. The antenna Is susfieDded Immedi- 
ately under the roof of the car, and la 
made of about 4’J& feet of No. 14 stranded 
rubber-insulated aipper wire, which was 
laccd back and forth Until forty wires 
were strung with a separation of 1 luoli. 
The aerial Is, therefore, IncoustHcuons 
and well protected. 

A series of rigid testa ha* proved con- 
clusively that the scheme Is entirely prac- 
tical and tbnt exv'elleat results can ho 
obtained, without resorting to the employ- 
ment of trained operators, through the 
aid of n simple code of signals. It has 
also lieen demonstrated that a direct earth 
connection Is umieeessury, luaemnoh a* 
the Iron framework of the chassis serves 
admirably as a cminter-|)olse ground, 
fhereliy enabling the truck to receive while 
lu motion. During all of the preliminary 
tests the truck never failed to Intercept 
any message sent to It Within a radios of 
10 miles of the sending station, and under 
the most unfavorable eopditlous, with the 
truck running nt full speed slid blanketed 
by tall buildings of steel couatructlou no 
illflleulty was experienced In reading the 
messages. A r^ilar service is maintained 
lK'twt«en the truck atid a l-kiiowatt station 
In the Commimlun's building. 
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HMqp frack Notes oad Qaeriee 

i. K/D. tvrltm! '*At wJiat 8|ieodB oouM 

iihrde^toa truck he driven without In- 
dueinf undue utraln or wear on the dlt- 
terent pnrto of the veblctel*' 

A. Ton or Hi mlire an hour under load 
t« tMtuilly OQUfddered to bo the safe at>eed 
«f a truck of tbla olae. In the cane of Are 
apiwratns, of oounie, aucb opeed moat bo 
grestlF eneeded, and an the ouglnea, wa- 
ter tower*, and book and ladder trucke 
may ropreeent a weight greater tha 
tbree-tm truck at futl loud, the vibration* 
Induced would bo exc>emlve If the ordi- 
nary type of eolld tire* were need. For 
auch purpoee*, therefore, pneumatic tires 
are almost unlvcraally employed, and with 
these a truck of the Mse that you men- 
tion may be driven at spoodM from 15 to 
US miles per hour, provided the gear ratio 
has been properly designed. Many lighter 
delivery trucks that are run at speeds ofj 
from IS to ‘JO miles per hour, are provided 
with pneumatic tires in front and with 
cushion or solid tirra at the rear where 
the wear Is greatest. Such trucks, how- 
ever, are seldom larger than three quar- 
ters or oue ton capacity. 

N. A. E. writes: “I understand that 
the leaf springs of a truck should lie lubri- 
cated occasionally. Row is tbts best done, 
and what kind of lubricant should be 
used?” 

A. The leaf springs of n truck or pleas- 
ure car are too often negloctinl by the own- 
er or chAffour. With each deflection and 
rebound of these springs, (Hirtions of the 
individual leaves are subjected to n slid- 
ing motion. Furthermore, water may oc- 
casionally find Its way lietween surfaces of 
adjoining leaves, atui the rust that will 
accmnulate will add to the frh'tion and 
resulting wear. A heavy oil or light 
grease, to which has tieen added a sutU- 
clent amount at graphite to make a black 
liaste, serves as a satisfactory spring | 
lubricant, and may bo aitpHed after the 
leaves bava been separated, by means 
a thin knife blade. The easiest way to 
separate the leaf springs Is to Jack up 
the car from the body so ttmt the weight 
of the wlKSds and axle is sUHts>nde«] from 
the springs. However, If you desire, yon 
can obtain one of the several spring 
wedges that arc on the market, and which 
serve to separate the indlvldnsl leaves of: 
springs by means of a clamp and wedge 
arrangement. 

P. L. K. writes: “I noticed a rejdy to 
an Inquiry recently In which you men- 
tioned a new method of burning carlmn 
from the cylinders of a motor. Please 
describe the theory more In detail, and 
explain why the Intense heat docs not In- 
jure the motor.” 

A The free carbon found In the Interior 
of a motor Is not oorahustlWe under ordi- 
nary coiiditiniis.' As you doubtless know, 
however, oxygen Is a suptwrter of wm- 
bustloii niul raateriiils that cannot Im 
Ignited In the open air will burn flercely 
In free oxygen. Therefore, by introtluclng 
an esiKN-lally deslgtusl blow pipe, connect- 
ed with an oxygen tank. Into cylinders of 
a motor, and applying a torch, the car- 
bon will be bnnieil eomiiletely, and com-j 
bustlon will continue until the ^-yllndersi 
are alMolutely clean. Wlien the carbon | 
has been consumed the dame, of course,: 
|dlea out, for oxygen Is not Indammable. j 
and la merely a supporter of combustion. ‘ 
When the carbon Is burned from the cylin- 
ders H Is necessary to roske certain that 
the piston is at the t(q) of its compression 
stroke, when both valves will be closed, 
'it W,_ furthermore, neeessary that the elr- 
culkting system should be full of water 
•q; Bmt the heat generated by the burning 
wQl be more easily dispelled. 


a. D. N. writes : “What la the simplest 
ihethotl for determining the appiwdnuate 
.huriMhpower develoiVid by the 4 by 5 mo^ 
tolflf In my ti^ckr *• 

' A Probably the simplest method toe dq-j 
toemlntoff the approximate horae-powwi 
Jidevutoped by a motor 1* what Is known! 
[«*. the 8. A B. formula, which states 
the liorse-poweT of any motor Is equal to 
sqiMM of the bore, multiplied by the 
of cylinders, and divided by 2)b<i 


Q A \7 are you iiiiemsU“<l in tlic 

Oar R ""“best Hnnd Vise llml wn.s 
ever made? Take ji l<H)k jil lliis 
one, with pamllel jaw faces; ilic\ 
are alway.s jiarallcl wli;i1c\’cr llic 
position of the Vise, ll is <li<)|, 
forged too. Nothing else like il 
on the market. If you ha\c :iii\ 
use for n tool of this kind you eau’l ;il]oi(l 
to be without one. It only costs yon !j<l ‘Jl, 
postage paid; iVz inches long, weiglis i;; 
ounces; jaws open IH inch. 

To compare thi.s Goodell-PrnU tool il It 
other similar tools on the market is to <lis- 
cover that there is no eoinpnrison. 

Do it now! Don’t Wait! This tool is 
just what you have been looking for .n,nd will 
save you money. 

GOODELL-PRATT COMPAN Y 



CRUDE ASBESTOS 


DIRECT FROM MINES 

I R.H. MARTIN 

OFnCE.ST.rAUI.BUIIJ)IHC 
I 220 Braadwiy, N*« Y*rii 
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LUBRICANTS 


^998{IE«ivRcoiainreufA 


Magical Apparatus 

aniKl Book OsMilot, Otar run eiisrkt - 
fiuior Trlekf Ostalos Pm*. 

>.«nShlliAnM>,lb«Twk 


There are 

Several Million Persons 

m tba UnUmI Stale* who are eoDUnuelly uiing 

WHITING-ADAMS 

BRUSHES 

THE BRUSHES OF 
CIVILIZATION 

Their use insure* 

Economy of Cost and Perfect Results 

Send for illutreted lilereturc about 
WUling-Adem* Bruthe* 

Menulacturad only by 

John L WflmuG-J. J. Adams Co. 



Just 

15 MINUTE: 

AT BEDTIME 


Fifteen Minutes 
at Bedtime 

In only those few min- 
utes a day it is possible for 
you to get the knowledge 
of literature, the broad 
culture, that every Uni- 
versity strives to give. 

This IS no idle promise Dr Chas. 
W. Eliot, from his, sixty years of rcad- 
insj, study and teaching — forty years of 
it as President of one of the world’s 
greatest Universities — has put asidc 
those few great Poems, Dramas, Biographies. Histories, Work.s of Travel, 
Science, Philosophy and Religion that best picture the progre.ss of the human 
race from the earliest times down to the present day 

*'I believe that the faithful and conaidarata reading of these books will 
give any man the easentials of a liberal education, even If he can devote to 
them but fifteen mlnutea a day.'’-~£rfot. 

What books? The answer is contained in the free booklet mentioned 
below; it is the most valuable booklet ever written for the man who wants 
advice on what or how to read, h contains the story of 

THE FAMOUS HVE FOOT SHELF OF BOOKS 

Now Yourt for Only a Fow Cents a Day 

One hundred thousand businessmen are using the pleasant, helpful read- 
ing courses therein laid out. They are reading the great histones, scemy tlie 
great plays, hearing the great orations, meeting the great men of histmt 

A Free Booklet for You 

We want to send you by mail tins "Guide Booklet to ■ % . 

Books," absolutely free. ; 

Itisdle most valuable little booklet of its kind that has ,1 , m "i n. 

ever been written. It show* how to select a library ^ ^ " 

without waste or worry— just what books are most ''' n„„.. 
worth while. It contains the advice of the leading / 
educator of hi* day on what and how to read 
Np t^Sgaiun — tiuni^ tSp tht twpm. / 

P'JP.- jCOLLJtER ^ SON 
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Self-Sentering Malses the Use* 
of Concrete More Practical 
and Leea Coatty 

I T has broadened its field and reduced its 
cost. It has out out the need of temporary 
forms that added greatly to the expense of 
concrete construction. For Self-Sentering 
is lx)th reinforcement and form, holding the 
wet concrete in place until set, then acting 
as a reinforcement that gives maximum 
strength and stiffness to the structure with 


you can build concrete roofs of any form or 
pitch — concrete walls, floors and petitions; 
fireproof, enduring and light in weight. 

You can build quickly and economically 
factories, garages, water tanks, fences, etc., 
etc., that will not deteriorate. 

Take advantage of Self-Sentering in every 
stage of building construction. It saves 
time and money, and results in better work. 
Write for Fireproofing Handbook 

and loom all of the poMibilitiea of Helf-Sentenng. 
Toll us your amhiteot's or buildor’a name so we 
can co-operate with him for your benefit. 

THE GENERAL FIREPROOnNG CO. 
7928 Lofaa Aveiuie, Yeuaeatenni. O. 
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How Mr S<nt«r<nK ii I 


War News and 
The Century 

{PRELIMINARY ANNOUNCEMENT) 

Beginniiig with the November nunher, The Csntuit mcAZME wiO inter- 
pret to its readers what lies back of the hare facts of hdUetin and dnpatch. 
A notable fronp of CCNTURT contributors is already engaged on this im- 
portant won. 

h New York W. Morgan Shustek and Samuu P. Orth of CeraoU 
will write of the war and iUeffecbfrom an oAnk and political point of view. 

James Davenport WHEiflET, now in London, will deal with dm per- 
sonalities of the war lords and the spirit ef the nations. 

Estelle Loomis, the hrilliaiit short story writer, now in Paris, will he 
sending The CENTURY sketches of vivid human btenri. 

AlbertBigelow Paine, now in Swilxerland, hu pot himself n tench with 
the German authoritieswith a viewto presenting views of Germany in war tiase. 

Dr. Hendrik Van Loon, hisiorian and jenmalkt. has gone to Us 
native land, Holland, where he will wrke of the Lmdands in war time. 

Albert Edwards, the weU known novelist and travel writer, is to leave 
for Europe in the near future wiA a roving rommission from The 
Century Magazine. His mission is to help build the bteratnre Ihtf 
will grow out of the war itself. 

James Lane Allen s new novel, “The 

Sword of Youth,” will begin in the November . 
CENTURY — a stirring story of war times. 

A BjMcia/ offer to new sabscribers 
of The Century : 

Fiftnen HMintlu for | 4 .M— October, 


Decemlwr free, 
•ad 000 year's nfaservtioa, be- 
, 1915 . 



I iTWM fonmilB is naed tor determlnfnt tim] 
rated hofee-power Ot a motor as n baolo 
I jfw State tnaatUm, but In View of tho lmt 
proved workmanship apd hotter dealon 
modem motors, It Is no longer 
The piston displacement, •» volume' gls^j 
placed by all Uio piaCons dnrtng Wb 
stroke, should determine |0 a Tetriy ac- 
curate manner the power oapabUltlea ttt 
the motor In .question. Bmne i 
tnrere claim one horse-power for each D% 
ctmic Inehea of piston displacement, while 
others are more conservative, and consider 
one boree^)ower to be ol>talned from each 
T cubic Inches of piston dtsplacemeot. We 
could probably obtain fairly accurate re- 
sults by assuming that the modern pleas- 
ure oar motor dellvera a horae-jwwer for 
each 6^ cubic inebea of piston displace- 
ment, and the truck motor, because of the 
iitort' careless handling to which It 
jeeted and leas emdent conditions under 
which it must he operated, detlvera one 
horse-power for each 7 cubic inches of pis- 
ton displacement. As the motor of your 
truck would have a piston dlaplacemeut 
of 2S2 cubic incites, you will see that the 
uMWoxlmate honte-istwer devetoped by it, 
by the application of the above method, 
Is .'16. 

The United States Battkidilp 
“Pennsylvania*’ and Claas 

(t.’enciuded from pope S41.) j 

of the forward turret On the main deck] 
aft are two threc-gun turrets, similarly 
disposed. This gives n couceiitmtioa of 
six gnus ahead,* six astern, and a broad- 
side fire of twelve guns. 

The three guns in each turret are 
nioniited In a common Hlet've and are ele- 
vated. trained, and fired ns one gun. This 
greatly assists the sitotter in locating the 
fall of the shots and making the corre- 
sponding corrections in the elevation. 
Moreover, it effects a considerable saving 
of weight 

An excellent feature is the great height 
at which the umidship battery of S-lnch. 
torpedo-tlefensc guns is carried. There 
are twenty-two of these guns In all. Four 
of these are mounted In casementa on the 
main deck forward ; four in caaements on 
the gull deck oft ; ten In u centml battery 
on the forecastle or spar deck, and four] 
on the Ismt deck above the central bat- 
tery. This arraugemeiit gives a concen- 
tration of eight 5-inch guns forward and 
aft and eleven on each broadside. 

The armor protection is unusually ex- 
tensive and of greater weight and thick- 
ness than that of any ship under conatroc- 
tlon for other navies. The belt armor will 
have a maximum thickness of not less 
than 14 inches, and the gun iKisittuiw will 
be similarly protected, the front plates of j 
the turret lielng IH inches thick, the pro- 
tection Of the Imrbettes lieing in proper- 1 
tion. The wnter-Ilne belt will extend over 
eight feet below the wateMlne, and thej 
whole side of the ship to the main deck 
will be heavily ormored. With the side! 
armor wiU be associated heavy trausverae j 
armor bulkheads and several hoiiaontal 
armor decks. 

The battery of water-tube oil-fired boil- 
ers will be contained In a set of seporate, 
heavily bnlkheaded boiler rooms, extending 
clear across the ship and served by a sin- 
gle smokestack, the bane of which will be 
protected by heavy Inclined armor, this to 
protect tbe upUkee against penetration, 
and thereby prevent the furnace gaBea| 
from pasalng Into tlie ’tween decka, as 
happened, dlsastronaly, to tbe Rnsalan 
ships In the battle of Tsnshlma. 

The dimensions of the Ship will be as 
follows; Length on water-line, 600 feet; 
length over all, 624 tCet; breadth, D7 feet; 
draft, SO feet; displacement. 82,000 tooa. 
She win be provided with tour submerged 
21-lncb torpedo tubes, and her comple-i 
ment vriil consist of 1,006 it^rs and men. 

Tbe cost of the ship, *11(111)0100 of armor 
and guns, will be 17,600,000, and the Ship 
when complete will have eoM about fUS,- 
000,000. She was laid down In Febrahty, 
ms, and Is doe for ON^ptellon In Feb- ] 
ruary, 1916. 

The "I'ennayivanlB'’ win k* tnrtaine- 
drlvon and her eootrant siMNNi la to te 21 
, knots. ... ' , j 


Dia$(MidlWer 

The up-to-the-minuto MoMcr-'-Wtili •« 
points and a “shock absoriier.” ^hrth 
knowing about. Send for drcular. 
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MANUrACTURJNG TO ORDEF? 


MASON'S NEW PAT. WH 7 HOBT 
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ir\AY after day the Germans pumped shot and shell ui>on the 
fcKrtifications of Liege. But the forts held out bravely. 
“Wait until otir heavy siege artillerj' comes,” said the Germans. 
When it came, the forts crumbled. 

They must have been very wonderftd forts that could hold 
out so dauntlessly, and th«y must have been very wonderful 
guns that ultimately reduced them. In the October 3rtl iasue 
of the ScTENTinc American you will learn all about these forts 
(there are many more like them along the Fren<'h-Easiem 
frontier), and all about the big guns that onicked them. 

Tlie Gnuon Turret Fen*! 

Military men call these Liege defenses and others of their 
type “Grustm Turrt*t Forts.” Curiously enough they are of 
German design, and fittingly ojiough it tt)ok German guns to 
reduce them. 

Major A. Pioricowski, a well-known German expert on ord- 
nance, has written, for the October 3rd issue of the Scientific 
American, a very instructive article on this Gruson Turret 
Port. He takes you by the hand, as it were, and leads you 
through underground passages to the anuuunition hoists, and 
aivantUahy into the steel turret itself, and shows you its operat- 
ing meehankm and its powerful weapons. 

Huge SSnge Guna of die Germana 

The huge 8&|e guns before which the turret forts succumbed 
le^ve their attentibh m another article. In a magnificent 
cover, Whi^h w|U epebse the entire issue, one of these 
^eatm^ve giants is piotnrdd ip action. The issue will also 
Other pkitnres artillery, and will explain in the 

SeifcutlFic Amebican’r chara^orktically lucid way what may 
bn a9B>^ted of them. 

FoKlIlkofaoitt in iIm 

* was the GMntBh mulanght met in pitched battle? De- 
M fpn $re^ were necessary. Eveiy 
sras .thrown into the path of t&e 
Tfc».’harhied fiM 


trees with great protruding branches must have proved formid- 
able barricades. The full nature of these defenses, which make 
it as neceasary for an infantryman to curry wire cutting tools 
as guns, will be set forth. 

Submarine Mines and How They 
Are Constructed 

Perhaps a dozen or more ninitral iiu'rchant vessels have been 
blown up by mines in the North St^a. Tliey are terrible instru- 
ments of destruction, tJieso mines. A tramp steamer, or a 
battUvship for that matter, st(>ains along through a sea that 
betrays nothing of the explosives hidden beneath its waves. 
Suddenly the ship’s bottom touelu's the top of the mine. It 
is as if the trigger of a gun Ioad<xl witli hundreds of imunds of 
deadly explosives had been i)ulled. Tlie explosion is terrific: 
the destruction complete. How are thes<> mines constnieted? 
Why are they so deadly.^ The Sctentific Amkku'an'h war 
issue No. 2 will tell. 

The Mechanism of a Submarine Boat 

The submarine boat will also receive its share of attention; 
for the submarine is imund to play its part in the pre.seni con- 
flict. As you read the Scientikk' American’s article on sub- 
marines, their intricate inwbanism will be picked apart for you, 
as it were, just as if they were so many watches. Engines, 
trimming tanks, periscopes, toqiedo tubes, in a word, all the 
wonderfully compact machinery of the submarine will be re- 
vealed. 

There will be other articles loo, in this issue — articles of a 
construct ive nature. 

Our Trade Opportunity 

John Barrett, director of the Pan-American Union, will point 
out to the American exporter just what the war has done for 
him in opening up foreign markets that have liitherto Ik'cii closed 
to Americans. Letters from prominent financiers, business men 
manufacturers, will also be published — ^all of tlicm nu n worlli 
heeding — whose (pinions will form a fitting supplement to 
Mr. Baifett’s exposition. 





The Eight 

Cylinder Cadillac 

Eight power impulses in every cycle-— overlapping 
so completely that they melt and merge, one 
into another, in a steady flow of power 


This is the story, in a single sentence, of the Eight-Cylinder 
Cadillac. 

Complete continuity — ^not theoretical, but actual. 

You can figure the effect of this overlapping of power impulses 
as well as we can describe it. 

You can imagine it, that is, — from what you know of compara- 
tive or approximate continuity. 

But your imagination will fall very far short of the facts. 

You have never had a ride such as your first ride in the Eight- 
Cylinder Cadillac will be. 

You have doubtless discerned that different types of motors 
produce different sensations in riding. 

But none of these differences are so pronounced as the differ- 
ence which exists between this Eight-Cylinder motor and all other 

type*- 

When scientists and mathematicians cannot carry a calculation 
to a higher, or to a finer point, they say it has reached the n'* 
degree. 

This Eisht'Cylinder Cadillac carries the principle of continuous 
power to me n'* degree. 

It produces eight power impulses during each complete cycle ; 
four power impulses during each revolution of the fly-wheel — one 
every quarter turn. 

What follows is not merely a revelation — but actually a revolu- 
tion in riding results. 

It is infinitely more than a matter of simply furnishing greater 
power. 

It is the velvety way in which that greater power is furnished 
by the Elight-Cylinder Cadillac which overturns ail your previous 
conceptions of motoring. 

We said in the caption that the impulses overlap so completely 
that one melts and merges into another. 



That is literally tme. 

We said that this produces a steady flow of power. 

That is also literally true. 

But this is only a part of the truth— and a very small part. 

The power ebbs and flows so flexibly that the car can be opeiw 
ated almost continuously under throttle control, without change of 
gear. 

'Hre steadiness of its application imparts a like steadiness to the 
car itself. 

After your first ride in the Cadillac ^ht you will revise your 
idea of what constitutes freedom from vibration. 

You will revise your idea of efficiency at high speed ; and of 
efficiency at low sp^. 

When you climb a hill you scarcely feel as though you were 
climbing a hill at all. 

You will be more apt to feel, instead, that the hill has accom- 
modatingly subsided into a level roadway. 

The fluid flow of uninterrupted power gets better riding results 
out of all kinds of roads. 

If the road be level, and good, the Cadillac Eight extracts from 
it a new and a superlative smoothness. 

If it be rough and uneven, the steady, unbroken torque mini- 
mizes the jolts and jars. 

The motor does not seem to be driving the car, but rather to 
have given it wings. 

It is difficult to treat the subject in calm and temperate terms 
in view of the impressive fact that this Eight-Cylinder 
has created a new idnd of motoring. 

We can see nothing ahead but a demand so overwhelming that 
it will be impossible for the Cadillac Company, within a year, to 
satisfy that demand. 


Dtdm will hmt dmmutratmg am in the near fatme 


, Cadillac Motor Car Co.Dc t l oi t, Mic 



WITH SUPPl£MENT SHOWING GERMAN FLEET 




Of Interest to AD Who Han to Spend 
$1000 to $2000 for an AutomobDe 


We know that you want to get the beat possible 

ear I’or yiiiit ni(ine\ No man eoiiaeioii^' Inns 

8o this advertisenieiit is written to ttive you n 
few laels to Keel) in niinii when nive'slifjiilinj' 
llm mei i(h nf (iifTeient ears 

For seven years Chalmers ears have ranked first 

anion!' the niedniin jirieeri ears in AineiH”i For 
two years ('Inilniels “Sues" ha\e led .ill ini'il- 
luin priced .Si\i ^ 111 \olnme of sale' Oiei 
40,(10(1 Chaliuds eats aie now in seniee 

The Chalmers Company is reioKnived us one of 
Ihe htroin'i'sl (oiiipiinies ImaiK i.ilU in (lie iii- 
(lilH(r\ t'liidniers ears have |ii(d>iilil\ (o .i 
irieiiU'i de^'iee Ihiin any other make alwiiy s iii- 
(lueneed I he Irend ol iiiilomohlle limhiliu; in (lie 
llledmni priced ■ hnss 

Certainly these rnelr. entitle this advertisement 
(o 11 eillellll lending 

We expect vou to Investiijale rnrefully every 

Hlnleiiienl we make here and we niL'e \on .dso 
to sllld\ all ('Ills w’lmdi sell hetween 1*t,(l(Kl and 
.r-MKK) 

In the first place. wc> ask you to see Ihe Chalmers 
‘'Litrlil Si\ " Don’t simply loid< at i( ,iiid li-leii 
to the sl,orv of an enthiisiaslie Chulnnt' sules- 
man, and then i,'o look at anotlnr mi and 
llHli'ii to tile story of uiiothei l•lpllllly enllni- 
Kiastie s, desman "l on are not Ivnyinr c-on- 
yersiition 


Remember you are buyintr a car to ride in. You 
are not always ('oin*' to driye on asphalt paye- 
ini'iit Yon are not Koiiij.' to use voiir ear 
.simply lorthirly ininnle^ oi for fi\e miles Itnt 
you an iroinir to ridi [ir.ietie.illv even day foi 
tyyo or lliiee or possildv lice yeais m tlie eui 
you Imy \ on !in> y'oinij to travel (liousatidB 
ol iiiiles and over all kiuds ol roads 

.So don't take a mere “deinoustnitioii*' in any 
ear Dim, I lid .1 test Anv Ch.iInnTs dealer 

will he uhnl to lake yon Im a lwenly-li\e or 
llmlv mill' trip m the eoniilry lie will tri'e 
yon ii n.il tiM hislint.' two oi lhn*e Inmrs or 
,1 d.n il yon idioose Demand this snim lest 
ol anv otliei I m 

And compare what (he salesman tells you while 
yon are iiilmi.' with y our own evperieiii-i Think 
.iImiiiI till (oinloit of the <'ur \sk voniselt it 
yon woiilil he williiiL' to rule twenty thousand 
miles III that eiu 

Note how the Chalmers "Llxht .Six” rlinits to 
III! road I’leti'iiihly dny< it yonrM'll 

The Chalmers “I.iithl Six” has a bic suhstaiitial 
steennj' w hi'cl Tin steeiini' eonui-i't ions ate 
heiw Iri’e moy ini: loiirinuts Tin tioiit stiei- 
ini' spmdle' .III' eipii|ip<d with Timki n hmi- 
iin." It IS lii'c hoiii suit swuv eml eusv to 


Many ‘‘f.itfhl Six'* owners (ell us this Chal- 

meis“hnndh"- i.isiei than anv other l■nl mi 
the maii.el Tlnit fe,ilmi .doin' has sold hiin- 
iheds 


Look at the wheels. The wheels of the Chalmers 

"l.lKlif Sir liiivi' siKikes 1"i lnclit« III (ilanii'K'i I lies' 
uri l.iiilt er Uie tuyJl hiekiiry 'I'hc' s|K>ke» ine seeurely 

liiilled Thty look ttront and Ihty are etrong. 

Notice Ihe lenfftli and width of the Chalmers 

I'ht liiiLiii Inil is ‘It ' iiiuullimi nLi*cI Nfito thi’lr 
II.Kibllity rei.ieiiil.ti Ill's Him i oalleil tliiieiiJ over the 
liiimim when yon »ete riiliiii: on tin h.-itvy eiuiiilrv iu»ij« 

Look at the froni axle. You will see that Ihe 

niiulnitis “l.tfflit SIX hiiN II il 'll' I (ictij) itirKtxi fi'ont atio 

Umt filioHN ilN hdciiKlli ill u ifUiuti. 

Lift Ihe lionnel and look a( the motor. It Is 

Hhip-shupc. /liijh' iliiislu'fl^^ rnnipuit iimJ 


il cxainiiu' I 






ktUxIlN O 


Now for the details the retinoments which make 

nioiorliiK u real |>It<u.-<LitL< ui a coiiHluiit liiUiiUon 

To start the ('hBlmers “Litfhl xSi\** vou throw a 

Nliifflc Hwitfli There K Mn juniiilliii; mo moIni' 

luo(oi ['Miring along iindt'r JtN own powt r 

Note loo that the Chalmers starter is always con- 

net let! m(h llu' nioioi when tin* car In niiinmg KiippoMi 
\ou at ( iiieMdill' rduil off tin giLK your Chalmt/rm motor 

doo»n'tBtall Tlio htai (cr N r‘ 

ot adjiiNlinunls to lu-tK wllJi 

You ,si( behind the wheel of the Chalmers “Lif(ht 

Mix Hinl oNenthlng m “ ' ' ‘ 

t iiirht in (ront ol 'on 
Mie t ariniielor Tlien 

Nepaialel' siniph a*<ii>u:li swM 
llglitN I’iien IN the Ifullen 
iiiloiMiid on (he <onilltlon <H '< 


'Vhfrf i- u 


4. bllllOlItt 


|M ratinf 


( initiolM all ol^ 'c.„. 


i< aiiioiuil ol Tik 1 in Ihi 1 1 


But ask any Chalmers denier to stand the Chal- 
mers ” l.ik'lil Si\” alonk'si'le ,uiy liii;lil Six -eil- 
llik' III any w here neiil its p)iee--S|CM() .Study 
I lie ears \ onrsell 

First Looks How do other ears (ninpare with 

f lie Cllillniei' " I'lnlil Siy ni-lyle' 'riii t'lial 
nieis lias a r«o/ stn anilini body The lla! oi 
meie|\ Clown fendeisol Iheolhei eat- liiivi not 
tliek'riiei ol I lie < 'h.iliner- molded ov a! IVndi rs 
Clialmers door- an wah and lliisli littiut.' 
Chalmeis rnnmiik' hoanls aie clear 

And don't under-estimale this mutter of looks 
Half the pleature of motoring it being proud 
of your car, and tlnml looks leidly mean hicli 
(liialit y 

Second See which car is most suhstuntiallv 

hmll Thump on till hody wUhyoni knm klc- 
Tlle melul III the Chlllinels body is heiiyy It 
will neyei sound lin.p.inny 1 1 is iii'id \nd 
beeiinse ol tliise (|imli(iis its llni-li wears 
bellei 

Tesl the weislil and solidilv nf Ihe fenders. 

Yon eiiii sil on llie Clialnn'is linibr and not 
injure It lldoesnol y ibi lib', and at (i I iiioiil hs 
of ,'tremions use il lioM not lallh 

Looks and stahility are two of the IiIk reasons 

why bi'liliid on ordei s loi tin l'tl"» 

‘‘I.U'ht Six''e\ei .mei II was iiniionni'e'l 

Sil in the front seal. Take hold of the Kear shift 

lever anil emeitJeney liraki lever They lei I 
slroin; and dependahle 

And while you are in the front seat, test the 
eom'oit of Ihe driver 'on sit m a n'llnial, 
msy iiosllloii Till eliili li and hiiil i pidal'- 
areeii-y loreie'li ' om luind-- lesl i omloi liibly 
on the stieiinr w III I 1 I’nl yom tool on tin 
lieeehiiiloi 'on do nol have to as.iime a 
eiamped position, Imt mn opi rale it easily 
The Chalmere accelerator le provided with a 
foot raet Hundred* of owner* of other car* 
have told u* that tbi* detail alone is worth $100 
extra cott in a *ea*on’s driving \oy\ ‘It III tin 
back si'll Ti'^l its loommiss and eonib'it 

In comfort. Ihe Chalmers "l.lghl .Six" is the equal 
ol any I'ai ol its i/, m nm pi ie< Man' tornn i 
owners ot tin'll' i pii''''l eiiis now diiV'' ('hal 
nn rs ' l.n'Iil Si,' " mnl i||, \ n)] siiy comfort 
wa* a hig factor in their eelection of the Chol- 
ine r* 


And notice too Ihe sound of the motor as you 

I nil .doin' Notice when von stall that the 

lirsi ' I'l .irs don't slniek out the tael that, 

yon "Il III moliim 

Ask Ihe demonstrator to drive twenty mill's an 

hoiii on ,' 101,(1 speed Note that liolh motor 
and I'l'iiis ,111 ipiii ' l‘n k out some hill ami 
ask tile Ch.ilmeis ••|ai;hl Six ,nnl anx other 
eiii II. It'- |ii lei I Ills- to uo np th.it lull til filti 1 11 
mill . 'Ill honi 

That lonK. sironu pull of Ihe Chalmers motor 

Ini'- proyi'd mil of It most popular le.itnres 
with tin moloi-wise 

Dll a roHitli stretch of loaci notice that the Chal- 
nieis Pels liim iilnl depemlable In'iiealli xou 
and Is fii e of nitlli" 

The Chalmers medium weieht makem it ride like 
,i I'nllmaniMi mi all oi'linat v loads Wlii'iixoii 
dilM a Clialnn'is •l„ii'hl Six yon leel lliiil yonr 
"'ll h.l. tin .iM'ii.'lh to in '-.lb III any I'lni'r- 
I'l'in y \ om oyyii t'li'-t ol Inidy niid mind tells 
yon that Its medinm wt'iL'Iil i'i\e- it :i (oinloil 
ill'll < 'ililiol be loniid III 11 Iq'hlel ol Ihm.y < i. 

W’e could hiiild the CliiilmerK “Lii'ltl .Six” liithler 
in Wil'.'ht \ml It mil seniee to yon ended 
with <l( liyi'i'iiii' a cut and lakini' yom money, 
We eollld liuiki aK-leiili'r prolil l>\ liiiildiiq; onr 
ears li''htoi I'or even additional pound ot 
hill' sleol yyi pill into till' ( 'hairnets ” l.qrht Six" 
meieii.es its manniael nriii); cost 

Ion hear .i lot of talk about flexibility but very 

II w iiirs leally liayo 'I Tlie n-.d lesl of llexi- 
hilily IS !o 'lari from a stamistill in liit'li s|iei'd 
willioni ii'ikini' or jolline:, to eiawl aloiq' at 
two mile, an hour on Ini'll, to ti.ivi'l lli''oii|;h 
eoni'esled Irallie w.lhoiil peai shtllinu 

All these *hin«K you cun do In n Chalmers “Li({ht 
•Six ” 

And when vou cel hack from your test ride, take 
!L look III some ol Ihe y Hal pill ts of the ( 'I, aimers 
chassis 

Look at Ihe rear axle. The Chalmc'ra has a full 
tloatmi'icai nxl< with heavy pi eH-ed steel hous- 
114' It Is I'll' and slroiii' laiidi at tin Chal- 
meis loiipii- lube It is sisMirelx bolted to Ihtl 
bn,' heiiyy tiame .in oiii end iiinl the rail ttxle 
mi the other eiiil It take* up all fh« etraine 
of driving. When yon weii out mi theeouiitrv 
mad yon pridialily notieed Hint the ( 'linliners 
“l.ichl fsix” dill not sway Irniil side to side 
Tins IS lieeanse the torque tllbi held it ligldly 


The perfect convenience of the “Light Six” la 


Notice (he udjustnienl of the windshield. The 

mil -IIIHII lull III' 'nil'll ii'lliiK Ht'iriii I Uilaliib Ihi'lliii unit 
IlKUIlhlHI II'IIIS liliul lllltlllles 

And now vou are rendy^to hear a talk on “econ- 

INIimtll gtls-ollIU thilt II iH^AUNltl tJll I 


K 1 (1 


1 milt Ol hi niiitN floi) ( tiHl Jl on I 
kliuis of roiMlh 

The Chalmers “Light Six” mu) cost vou SIO or 

JIP. Ot inoro^ror giiHiiltnc niilt**. tif drl'ing thitii u 

Iwllj Dii'l (li it Dll t xtrii \i( igtii lit tin f ’iiitlnu'i «. ' |,tglit '^ix 
•glight iMldiliotiHi (OKt ot till guMilini ^oii bnrii 
What Ihe other salesman tells you nbout (ire 

niiioiigf l«> piolnihi' gtciill' ixuggtTMlDfl Ibn tiiiKr or his ow n 
tgiioi iiHi ^^Ill will not It t that the Chatmof * ‘Light 
Six* Ao» ¥ ' ' inch (irei uiif/i ‘^Nohby” Irmad* on the 

Wo have never had u tomplaint on tiro emrvice from a 
Chaimere “Light Six'* owner 

You'll also hear something about prices You'll 
IwMttU! that v<mUou L lunvl It' pa' HhrAiiu givta light six 
Well, you don’t Hut if you pay less than the 

t'huInnTx pi it 4 . \ ou nuisl i X|n 1 1 to get Idsn (pniill ' 

And speaking of price, here's the only sane way 

Divide the firet eo»t of your ear by five. 

Aulomohiles that are properly built should last 


* Itwt inV^'l'c l-lghL Mix iiik \ouim|r. 

Figuring any car vou are considering on a five 

jViMii I'unIn HiMWr jtn* Fua (f, iittii' ( ilmi I proAc the (’hiiinn-is 

Yes. yob ^ are ri^ - we^vvanyo^sell ym a 


voutTW'ir tu know 

Kitporiorltv oF Lhi* (^halmcin I.lgliL Mix ’ tlial wi? hi 
tR'hJ vou about hore 

Chalmers Motor Co., Detroit 





Light Six” $1650 Fully Equipped 

6- PaMenger Touring Car, 8 1 *728 Coupelat, 8 1 900 

7- Paaaenger Limousine, 83200 Sedan, 82760 



Quality First 


Prices Quoted f. o. b. Detroit 


Quality First 



$930,000 Per Week 
Paid for HUDSON Cars 


$235,600 Paid 
by Uaert in One Day 

On September 15 — the day before this 
' is written — dealers sold to users 1 52 
HUDSON Six-40’s. That is, yesterday - 
buyers of new cars paid out $235,600 for 
HUDSONS. 

The average has long been $930,000 per 
week-~-because that is the limit of output. 
We are building and selling 100 per day. 
That is five times as many~->iue Umet, 
mark y>u — as we sold at this season last 
year. And we had no war then. Our 
average sales have more than trebled 
•ince August I at. •*’ 

Meant That Hudtmit 
Rule This Field 

In July — when we brought out this new 
model — we trebled our output to cope 
with demand. Thirty days later— despite 
our best efforts — we were 4,000 cars over- 
sold. 

We shipped by expreaa nearly 1 .000 cars 
to minimize delays. That is unprece- 
dented. But thousands of men waited 
weeks for this car when other cars were 
plentiful. No other could satisfy men 
who once saw this new-model Hudson 
SU-40. 

Five- Fold Increase 
An Amazing Thing 

Consider that the HUDSON has long 
been a leading car. hlvery model for years 
has been designed by Howard E. Coffin. 
He has brought out in these cars all his 
new advances. And the demand for his 
models — -long before this Six- 40 — gave 
HUDSONS the lead. The first HUDSON 
Six, inside of one year, made us the largest 
builders of six-cylinder cars in the world. 

I Think what a car this must be— th 
new HUDSON Six-40 — to multiply thi 





popularity by five in one year. And to do 
it at a time like this. Think how fai it 
must outrank all the cars that compete 
with it. Think what a tremendous appeal 
it must make to car buyers. 

Think how it attracts — how it must 
excel — when in times like these they pay 
$930,000 per week for it. And they would 
have paid more had we had the cars to 
deliver — as shown by yesterday’s sales of 
1 52 cars. 

The Htdson Siz*40 ia today the 
largest-sellinc car in the world with a 
price above $1,200. 

See the Car That Did It 
Howard E. Coffin*s Best 

Go now and see this model— the car 
whose record is unmatched in the annals 
of this line. You will see a quality car 
sold at a price which is winning men by 
the thousands from lower-grade cars. 

You will see a class car- -in many re- 
spects the finest car of the day — sold at 
one-third what class cars used to cost. 


You will see how clever designing and 
costly materials have saved about 1,000 
pounds in weight. And in this light car — 
the lightest seven-seat car — you will see 
one of the sturdiest cars ever built. You 
will see a new-type motor which has cut 
down operative cost about 30 per cent. 



You will spr new beauties, new ideas 
in equipment, new eoinlorls, new ton- 
vcnicnees. You will sec scores of attrac- 
tions you have never seen before. 


' They are all in this masterpiece of 
Howard E. Coffin, who has long been the 
leading American designer. This is his 
finished ideal of a car, and many count 
him final authority. 

Mr. Coffin has worked for four years on 
this model, with 47 other HUDSON en- 
gineers. Part by part, they have refined 
to the limit every detail of the car 

This IS the acceptable proven type 
This lightness, beauty, economy and price 
arc new-day standards which men are 
demanding. And this quality — Howard 
E. Coffin’s level best — is the least men 
will take when they know. 

Now is the Time 

Now is the time to pick out your new 
car. Next year’s models are out now. 
You see what the field has to offer. And 
the best touring months are before you — 
the Indian Summer days. Gel your new 
car and enjoy them. 

If you buy a class car, this new 
HUDSON Six-40 is the car you’ll want. 
The exclusive features which have won 
so much favor are bound to appeal to you. 
Your dealer will sec that you get your 
car promptly if we have to ship by 


7-Pait*nger Pbaeton 
S-Paitanger Roadster 

3- Pai*enger Cabriolet 

4- Pauengor Coupe - 
Luxurious Limouaine 




HUDSCfff MOTCNlf CAR COMPANY, 8247 Jefferson Ave., Detroit, Mich. 
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White MoTok Trucks 

Are the Nation’s Choice 

BOTH IN THE QUANTITY OF TRUCKS SOLD AND IN THE 
VALUE OF TRUCK SALES, WE ARE THE LARGEST MA2VUFAC- 
TURERS OF COMMERCIAL MOTOR VEHICLES IN AMERICA 

C^fficial Records of the Motor Truck Industry Verify This Stotement 

This Leadership of the Truck Industry is of the utmost importance, both 
to the many who already own White Trucks, and to the many others 
who will eventually purcluise White Trucks. 

TO THE 01VNERS OF 
WHITE TRVCia 

THIS LEADERSHIP proves the 
correctness of your judgment in 
selecting your motor truck equip- 
ment. 

It shows that you have chosen 
the same motor truck that the 
majority of truck users in America 
have selected. trucks on the market, all clamor- 

In practically every case, this selection ing for recognition, indisputable supremacy 
has been the result of a process of rigid can be gained only by superior merit, 
experimentation and elimination, in which Untruthful advertising, bargain prices. 
White Trucks have proved their superiority exaggerated claims and guarantees that can- 
over all others. not be hilfilied may make the first sale, hut 

This preference for White Trucks by the superior merit can create the confidence 

largest users of motor trucks as weU as by '^Wch brings continuous repeat orders, 
the majority of motor truck users guaran- The record of continuous repeat orders 
tees that your investment is protect^ by a whereby the foremost firms in America have 
successful, well established manufacturer, acquired huge fleets of White Trucks, after 
having a superior organization for render- experimenti^ with other makes, is a con- 
ing permanent and efiicient service during vincing reason why you should use While 
die life-time of the trucks. Trucks. 

WHITE TRUCKS ARE MOST ECONOMICAL TO OWN 

That White Trucks are slightly higher in price, makes White leadership in the truck indus- 
try even more complete. It is evid^ce that White construction is so superior that 

the higher first cost of a White Truck is economy in the long run — proof that White Trudks 
last longer and cost less to operate and maintain, making them the most economical trucks 
to own. 

White Trucks are built ||^^m{(aGities of IH* 3 and 5 tons 

A svrrABLE ^ rAnmr of sbxfice 

The WhitF^^o m pan y 

CLEVELAND 

MANVFACTURERS OF GASOLINE MOTOR CARS, MOTOR TRUCKS Am TAXICABS 


TTiiaRadiator 
i» the 
Diatinctioe 
Sign of 
White Trucke 


TO FUTURE OWNERS 
OF WHITE TRUCKS 

THIS LEADERSHIP is conclusive 
proof that White Trucks must be 
superior to all others, because 
^li^ite Supremacy is not measured 
in numbers alone, hut in value as 
well. 
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SCIENTIFIC AMERICAN 


t4£W Y€«K, SATURDAY, OCTOBER 8. 1»14 

rablj^hcdby Miiiiii It Co.. Incorpontod. Cbarlo* Allen Munn. Preel- 
(lenti Frederick Convorec Dench. Scoretary 
Oraon D. Munn. Tntaaarcr 
nit at Ml Broadway. Now York 


Cnpyrli^t IVU by Munn Ik Co.. Inc 
tlluMrntrd articlrii niuxt not Iw rcorortuced without it 
^ pcrmlkNlnn. 

Snbferiplioil Rataa 


prcrmiil in I'liitiKl Slnlcn — 

MoxU'o. CulM. iiml I'annmn 
Subncribtluiik for ynrt'lan I'unntrloii. one year, paotuae preiialcl, 
butiMTjptlonii for ('iinwlu, nnr yriir, niMluini prepaid . ... 

Tha ScianttfiG Amariean PuUieatlalia 


fh'Wnlllle Amerienn(e»lnl)lliili<i(i inU) iwr yenr lifoo 

S-lentllle Amerh'iin Siinplemeiit entabliiihcit IkfA “ " 5 OB 

Anwrk-au IlmnciiHnd (inrrliMiii " " «.«o 

The eontblnml nutwriptinn rutcii mill riiliw to foreign oiiuntrleii In 
eludlna Canada, will be rurniehed upon appllenliiin 
Remit by pwtal or expreu mnney order, bank draft nr check 

Munn A Co., Inc., 361 Broadway, New York 


•Ihu KdiUn i« alwaya ylrnl lo receive tor examlnulloii llliiarpli-d 
articles nn aiibiei U of timely Inlere.t If the plKitoaraph* me Warp 
the artlrWa knorl, anri the Ihcfa aulhenlic, the roiitrilMitionN will 


7'*r purpitor of IMh journal It to rword uccurately, 
Bimply, (Wtd IntrrvHtinuUi, tho rrotld'a proj/rvat In aoitm- 
tlflr knowlrdtif and tHduafrUil acMevtimmi. 


Frontiers in the Old World and the New 

I F thej worp not ho dwpl.v eiiKroHHpd, just now, 
in flip Work of luutUHl liutchery, wp would tnvltp 
tup wiirrluK nations of the pontlneut of I'liinnip to 
coiitpuiplatp tlip foIlowluK vpr,v slKiilflcnnt fiipls- 

First, that Uorp, on tlip pontliipiit of Amprlcii. thp two 
Creatpst natlous of tlip world bnvo a cumiuon fronUor, 
whU’h pxtPiidH, unbroken, for some four tliouaand 
mtlfw. 

Second, that througUout tlic whole vaat l•eaoh of It 
llH>re Is not to lie foiiiid, on cither aide, a aiiikle fort! flea 
tlon, or any offenHlvc or dofetisive military work of any 
klud whatsoptcr. 

Third, that leaditiK up to, <ro«»lnK It, or runnlns 
iwrallel wdth this frontier, there does not exist a hIiibIp 
Mo-ciiilpd mllltar.v railway— eud’y line of railway oom- 
niunlcntlon liavlnif lH>eii hullt with a alnislo eye to the 
development of the natural resinireen of the two eouii- 
trles, and the mutual exchanup of the products of 
J|pnee^1l induHtr.v. 

Fourth, that In spite of the fact that this fiir-flmi* 
frontier was the eventual outcome of a tierce and 
Moody war, and that tliPHc two powerful nations have 
always heen ermaBCfl In kiipii eoumiewlal rivalry, they 
have heen content to leave their frontiers In this totally 
undefended londltlon, and have lived as isu'feetly 
ainleahle nclKhliors for tha past one hundred .years 
lOxeept for th(> sllurtil cuHtiau house delay at the 
horder, there Is nhsolutely iiothluB that suBsests to the 
traveler, he lie Hrltlsii or Anierlean, that he has crossed 
the line which marks Ills transit frion his own to a 
fowlBii country. 

But let the Aiuerlean take shij) to Furoiie and eoin- 
nieius' his travels of leisure and eurlostty Kvery where 
he finds the frontier Hues emphasized by enormous 
forts, uliich lire themselves liitercoiiiiei'led by chains 
of lesser rcdouhls mid ititrencliinents, the whole work 
hehiB Insistent and ohtruslve, and preselitlnB n for- 
hlddliiB Msiieet of KutaBoiilsm and detlnnee. Nowhere 
at the frontiers will lie his- the sIbus or hear the notes 
of weleome — everywhere his eye will catch the Blhit of 
the hiiyoiiet, or his ear will note Ihe cull of the hugle 
and (he tramp of arimsl men 
Furthermore, a study of (he rullw'ay map of Kurois> 
reveals the fact that other eoiislderatlons than those 
■of Industry and eoiunieree lime detcrmliieil the direi-- 
tloii and llu- BroiipliiK of the railroads of mitral and 
Western Furois'. It is a fact, well understood, oven 
outside of the war colleBes of Kuroix-. that military 
necessities Inne reeehisl the llrsl ismslderatlon In the 
layluB out of the railroad sysleiu.s that have hei'ii hullt 
since the days of IHNiiinn k and the forniatioii of the 
(iennan empire. When railroads radiate hy the score 
to the frontier of n so-called frh‘ndl.v state, and when 
for nil juirposes of eommereo they s(<om to end Itiere, 
their lueaninB Is plain Taken toBcther with the frowu- 
liiB forts which sit astride their most ImiHirtaiit jiine- 
tloua and metdluB places, they constitute a iM-rmaneiit 
mettBce fo tbe friendly state ucross the honler, and they 
a4rve to swotlier, even nt its very birth, any Browth of 
that sptt^t Of “iteaee on eartli. b<sk1 w-lll toward men." 
ofjwhlcH the four thousand miles of undefended frontier 
on, the Cauadian border, and the one hundred years of 
nitbroketi i)«loc between the United States and Oreat 
Britain, give a«eh a noble and endurlns exprcaslou. 

Ihat heavily fortified frontiers, backed up by a net- 
work 0^ rallwaya, are a menace to a friendly 
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nelghbortn* atate, and provm-atlve of resiKmslve mili- 
tary worka, and that they prwluci' an ntrnosiihere of 
luteniatKinal auaplelon and dislike, raiinot be disputed. 
TIk* turuinB of Qernmny Into an armed eamit, with Its 
frontier fortlfitatlons as the outworks, may Iwve been 
n pulley pacific and purely defensive In Intent: but Its 
effect on the nelghliorlng states has been tlie reverse of 
paelflc. 

We baM>en lo have before us that lIluinluatlnB work 
by (Jen. Kouropatkln. the commander-ln-ehlef of the 
Rwwlau army hi Manchuria, entltleil "The Kusalan 
Army and the Jaiameae War.” After a brief surrey 
of the several wars of Kussla and the Bvadual expansion 
of her empire, he writes: ‘“Russia Is lu no need of 
any further Increase of territory. This i-oiielnslou Is 
lu the hlBhest doBris- Imtsirtaut and sntisfaelorj At 
the same time, our military position diies not now eoin- 
pan- MO favorably ns formerly with that of our iiclBh- 
bors, prltielpnlly owliiB to our lack of rullwajs; mill 
our westorii frontiers are exposed to great danger 
through the jM-rfect state of preparation of (lenuany 
and Austria.’’ imter in the same chapter, spenkluE of 
the grow'th of the Russian army ki-eplng P«ee with the 
growth of population, he writes “Our maximum in 
the I'TOHslmi war. IThtMUi, was oiil> l.’WMKiii (triMips), I 
nm thankful to say we have lived ut is-ui-e with our 
western neighbor for 350 years." After pointing out 
that Oermuny has u network of mllltarv railways lead- 
ing to the Russian border, ns Hgainst fire Russian rail- 
ways, lie eoncludos: “Thus the chief duty of the War 
Iteiiartmeut In the first years of the present century 
Is the dofensi* of our frontiers. Of tboMS our Austrlud 
and Oerman Imnlers, twlng the most duiiBerous, should 
receive our particular attention." 

This was written lu 1009. Sliiet- that time Russia had 
plmineil and was eotwtnieOng a system of defensive 
railroads to meet the eraergeney : and it was the deter- 
mination of the Oeriuan-Austrlaii iiUlHiKa* to strike be- 
fore ItUHNla could complete this great work, that formeil 
one of the strongeat motives for the preelpltatlon by 
the Imal Alliance. In the present .veiir. of the long- 
intended mid carefully prepared for ctmfllct. 

There Is n growing eouvlctlon that if the Teutonic 
Httemiit to (mtttldlsb that military dictatorship of 
Korois* which was the Ill-fa teil dream of Naixdeon. 
results In failure, there will follow. If not the complete 
overthrow, at least the final suhjugatlou and control of 
militarism. Ilf the many gnaraiitees of this desirable 
result, we cmi think of none that would he more elfw- 
tlve than the eomplete obliteration of those fortUha- 
tlons, niiMiern In euiist ruction, but essentially iiiHlleval 
In conception, which menace and disfigure the frontier 
Hues of the great European atates. 

Military Meteoroloffy 

A n American army officer — an Instructor In the 
Army Hervlce Hclomls at Fort lomt cii worth— 
has written to the New York Tlnira <-oiiiplHlnlng 
that the iiress reports of the great < onllli-t now In prog- 
ress in Kurojm usually give no Information as to 
weather conditions, "which have everything t4> do with 
military oiK-ratlons.” He adds: “To the army ofitcers 
among your subserlliers the dally tempcputure. rain- 
fall, direction and velocity of the w’lnd, in all parts of 
the theater of war, arc of an Importance and interest 
surpassing columns of the material you ghe regarding 
skirmishes, reexmnaissauces, etc. Tliese data are also 
extremely difficult to get after the occum-uce, and your 
paiHT would t>ecome of {)ermaiient historical value If 
It gave these. If for no other reason." 

It Is true that the weather 1ms •xs-asluimlly cropi)e<l 
up lu the war news, though so casually and mmlestly 
that Its tmmenso Importance in shaping the course of 
events has been, apparently, quite lost sight of. Thns 
we gather that n dense fog greatly hastened the /all 
of Namur, by enabling the (lermans to phits? their siege 
guns in mi udvnutageouH position without danger to 
themselves. The is-rststent drenching rains that fell 
during the lung battle of the Alsne must have so im- 
lieded the movements of artillery, as well as other opera- 
tions, RN touM|U^materlany the strategy of the com- 
ma niters, on this aubjeet are stUl lack- 

Ing. T^H|||Hi|M|vat of the early days of the war 
111 ]lelii|3K record. 'These hits of 

infurmadou baaf^^l, however, quite exiwptiuual ; as a 
rule the w<aithm^'^%as lieen altogether Ignored hy the 
correHisnideiits. 

Turn the rmges of blstory and yon will find that 
weather has always been a factor of prime Importance 
lu the conduct of war, playing a rtUe analogona to, and 
eii-onlinate with, that of topography, though, strange 
to suy, military writers usually exaggerate the ratattva 
ImiKirtance of the latter. It would be easy to compile 
a long list of battles In which the weather lias aotuaUy 
b*>on the dccMee factor. Take the effects rgln ataae ! 
Heavy downpours and resulting floods led to the total 
destruction of the three Roman legtous audOr Vartia, th 
A.n. 0. Fifteen hundred years later pmdglffiat rains 
sHieil Vienna from caiiture and deatrtictlim hr HW 
Turks. Id 1<»2 ah K^lah army wfia prdvanted by 


heavy ralhB frottt 

Namur, then betiegsd itf the Urewk and. tftg mj. 
It wonhl, however bd ttfiNnw to mtdhihrate all lliih 
lialiinom undef.thlf'hdad. . 

'the prugreM ' ot ififihArlr «etea«' hag -hy ho . 
rendered armies im to tha gieeta #{ll 

elemeuts. If the iatrodndtton oC inehiB' 
facilitated the tranaportatikm at artnitiy, *» hw 
use of heavy gfina h> the field Incwaaad, 
roads remain a serious obstacle. Hw iW 

modem ordnance, as well ns the use of aeatolil|il|ji|| , 
and aeronautical fire-control, make It Impoeatl^ : dh 
keep troops under cover to a far greater -metent lllilli 
was once the case; but a fod, iSr even heavy w 
snow, furnlshea an Ideal cover which doea not initil|i 
immahillty. Besides these and other pbyateaJ 
of the weather iiism military operations, the phyOlW 
logical and jisyi-hologlcal effei'ts of weather upon filfill' 
ing men are still much the same gs tlwy were a 
sand years ago. 

It Is evident that the mialern commander must recKh^ 
with the weather in making his plans. If a body 
trooiM Is to lie moved from one point to aiilother, * 
heavy rain may make a difference pf hours or days lip 
the time required for this movement- An aerial X^h,- 
uaissance, most desirable at a certain juneture, mi^ ba 
prevented by vloteBt winds. A Ixsly of water, that toe 
day offers an impassable harrier to tlic enemy, may 1» 
to-morrow a practicable bllfhway of 1«‘. And so oh. ' 

A corollary to these considerations Is the fact that U 
heihiHwes military men to imssess a fcuowledgil Of - 
meteorology, and thus to lie able to foresee changes In 
ttie weather, so that they may shape ihelr strategy ao* 
cordlngly. It has, In fact, been rtavnOy suggested, by 
HU Anstrlan military expert Unit a eonpetept rnetWHN 
ologtst ought to lie attacbeil lo the baadqgHurtoM. of ^ 
every army. When the history of the present JQitropeain 
conflict Is written, it will M- interesting to see vrtwt 
part Hclentlllc weather prediction lias played thercdn. 

It Is a safe guess that the Oermaus, at kutM, have 
already realised the posslbliltles of military meteofoiogy 
and are utilising this inchoate hraiwh of applied setehce. 


What Buainem Men Think of Our Trmle 
Opportunity 

W E have heard so much ot the oiHmrtvfdty 
that IsH-kons the American manutacturer 
and raercTinnt In furstgn markets, tiow that 
all Eurojie la embroiled lu war, that 11 occurred to the 
Editors of the Hcikntific Amkkican to nldaln from our 
represcDtatlve business men their views on the {kimsI- 
htllty of e\|iandlug our export trade. AceortHngly, we 
addressed a letter of liuiulry to olficers of those corpo- 
rntloim whosi- netlvltles hod aU-eady made them ac- 
iiuninted ulth foreign trade and foreign business meth- 
ods, and who were, therefore, lu a isisltlon to give 
Momotblug like exis'rt advlei- The result M a colleetlou 
of opliiluUH whleh apiiears elsewhere In this Issue. 

After we had rend these ndmlrahle priaoniatlous of 
eomiietent authorities, we were impressed with Ihe fact 
llml our more prtuiiliieut maiiufaeturers regard our for- 
eign oi>iMirtunlt.v not as a small Isi.i eontemplatos an 
unguarded apiile orchard, but ns a gnat commercial 
proWem which must be thoroughly studlcil before It can 
1 h* attacked with success, With one or two exceptions, 
the letters are dlstlnctlj uplimisttc in tone. The writ- 
ers, for the most part, reollae llmt Herman} and Eng- 
land have lieen successful lu h, reign markets becntuie 
they have ascertained the neetls of tbosi> whom they 
wish to serve, and Iss-ause they Imve estahllsbed ade- 
()Uate lianlcing facilities 

Indeed, tlie whole problem narrows down to a study 
of foreign market requirements and to the eatabllah- 
ment of a credit aystem neceptubte to forolgn conaumatsi 
of American goods, ronsldereil thus, the problem la oiw 
with’ which we ought to be able to cope anocesufaily. 
The scientific study of oui home market began not mw* 
than a decade ago, and the estahUidiment of an etaaUc 
home credit s.vstem, which would aid our boiiliwm men 
In financial crlseiq dates hack only a few we«ka. If the 
mime systematic study Is conducted lu foreign markrtn. 

If the same consideration is shown fmr the Mnhlng 
requirements of foreigners as for Americana, therb ^tl 
he no reaeou why we should not gain a peraumept fpot- 
hold In markets which have hitherto beep cloOcd to tm 


WVt Tghercnteata Corta the NalleB<~It haa Wm 

mthimted thort deaths from tubereutoaia qqi^ tb$ toittoh 
halt a bUlioA dtdlars annually tbalwh the cf 
and 6m value of produotloa, and lb eafiaaef-tUg'eiliafiiir 
of (he hUiuto) race more t.han ''|a fi , fing , P9P 
Itofided. That the good work fa iwfflgtowliigla ia^ 

(he fMt thto lu twenty yean thfi dehtktffto'A#*' 
eulaaie ha« been Mduodd (tom 
'’IwpulatiatL. ..TbtoaUoeewbaalMNal’it^ 
.41(epvery<rf(Ith.|pwm<rf<^b«^lW;^''|yf.1l^ , 
thirty-two, yeaw, ago, thereby tbe-'w^' 

.•KdflWiftc AtH - " *• ' ’ 

Iwmaa raeg baa tsvee had to # 
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for the Fighting Line of an Army 

, and Their Relation to the Operations of Armies in the Field 

By }UeutenanM3olonel Lacm S. Roudiez, Ignited States Army 
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T his principal object of thla artldo Is to preaent In 
aa Blinple a form aa pomlble — free from technlcaU* 
ttea^ general deeciiptlnn of the varknw types of fortl* 
floatlone In me In modern warfare. 

OOenelTe operations demand a high dbgree of mobil- 
ity. lUle naturally raggestM a careftn comtlderaaon of 
the relatioii existing between forttflcatlone and the 
mobility of an army In the held. The writer hopes that 
with the asalstauce of the accompanying UluHtratiouN, 
the nop-milltary reader, for whom this Is OMpedally 
Intended, may obtain a clearer Idea than be had before 
of ttie uses and means of prorldlng artificial cover and 
protoctloQ tor the fighting lines of an army. 

Wirtifleatlons may be divided Into two classes, per- 
manent fortifications and fl*dd fortifications. No at- 
tempt win be made to describo the former dass any 
further than Is absolutely necessary to point out the 
dUCerenee between that class and the one dealgnated 
at *^Fleld Fortifications," which is the real subject on 
this paper.- 

The Otiject of Fortifkationf. 

Permanent fortifications consist of defensive works 
constructed by a nation to secure permanent posses- 
sion of strategical positions of Importance within the 
territory under Ito control. Thes<i would gt'oerally hi- 
etude national capitals, great commercial and railway 
centers, harbors. Important bridges and mountain 
passes, great concentration camps and depots of sup- 
pliea. 

The decision as to whether or not a dty shall be 
fortified depends first on its location, second, on its 
importance. 

ituny Baropmn dOes are really large forts surronnd- 
ed by one or more lines of smaller detached forts locatetl 
at strategic poiuto some dlstauoe, varying from 6 hi 
Ifi miles, from the walls of the city. Paris, Belfort, 
StnuMburg are some of the many exampleB of this 
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Pio. a.— Dotted Btstea lofsotTr. To each company of 
00 men: One a-foot rule. 21 abovela with carrtera, 1 
90-toot and 1 S-f<iot ateel tape, 3 band aaea and car- 
rion, 7 ptek-mattocke and carrlera, and 0 wire cutters 
and earners. 

The Big Oun ie the Death Kndl of Permanent 
Fortificatioofl. 

Our text books tell ns that "a position protected by 
permanent fortifications and properly garrlsonwl should 
yield only after a protracted siege." This was quite 
true yesterday, but to-day the gunmaker is turning 
out a now iiortable bowitser of wonderful power which. 


tbs bin. 

If we twn trust the contents of recent war bulletins. Is 
sounding the death knell of the permanent fortifica- 
tions of modem times. 

Ijong before the advent of the 11-lnch howltser n 
number of roilltary writers expressed strong doubts of 




Fro. 8. — Tbs ground covered by e sbraposl Is stUctlcal In 
form end at festive ranges does not vxcesd 200 yards 
In depth by 20 In width. Rbrapnel Is tbs most UoMitant 
proloctUs. The case is of drawn steel with solid bass. 
The mouth of tbs esse bas an alumlnlnni bead screwed In 
and tam^ to take a combination time and. percussion 
fuss. Tbs ease oontalna 202 balls, esch 0.49 inch In diam- 
eter. The bursting ehaige consists of 2 It on 
black powder ; it is placed la the base, and 
steel dUptanw. The fnse ts timed so that 
burst Just In front and above the treaehs 


motille army umy liH(e the opisirtunlty of Inflicting 
Mcrioua damiigc, If not defeat, on the Irivudew. 

The Temptation Offered by Permanent 
Portificationa. 

No such optiortnnltleH arc ojienwl to the commander 
who, In the faw of reverses, allows himself to Is* tempt- 
ed by the fancied security offereil hy js-rmnnent fortifi- 
cations He may deceive himself Into ls>lieving that be 
la simply taking refuge wltldn the fortlfleatlons for a 
few days In order to give his men a little much-needed 
rest or to replenish bis xujijily of food or ammunition, 
and that he will soon again take the field ts*ttor pre- 
pared to fight than ever before. But the chaiuw are 
against him. Wh(>n he thinks he is ready to take the 
field, he finds that the enemy has Invested the place. 
If he Is to get out, ho must practli'nlly emt his way out. 
This would mean timt most, It not all, his baggage and 
supply Crains would probably be hsd, or hate to be 
left liehlnd. He would then l:e a great deal worse 
off than l»efore. As a matter of fact, when an army 
takes refuge l>ehlnd permanent fortifications It seldom 
comes out again except «a "prisoners of wsr.” The 
moral effeci of caijiltulntlou, even after a “heroie siege," 
Is almost as serious as the l(«s of men and material. 

It Is not th(> intention to eoudenui all ]K‘mianent 
fortllh"atlons. ITjore are many cas«'s where, in certain 
hH-atloiis, fortlfijoitlons will lie found invuluuhle In pre- 
venting or delaying an Invasion, hut these should Is* 
of a type that clearly illustrate the principle <ai which 
the value of fortification Is based, to wit; (IreaUy to 
increase the fighting jsiwer of tnsiijs ts-cupylug the 
ls>8ltion, hy increasing the effect of the fire action of 
the troops i>rotecteii hy the fortlflcaHon and to diniliiish 
the effts-t of the fire action of the assailant and limit 
his mobility, thus enahllng a comiiaratlvely small gar- 
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treaebps or line of 




Fn. down treacb. 


1jT 0- . Otter etttek like Lll«c, ate antrounded by one 
or XD^ Unoa of dished foria, wMl« the dty itself Is 
pnotkslly open or tmfortUed. 

$ 93 ^ esstMUkiDmits, stooh and oteefote walls and 
Steel Hljiislida sad tumta enter into t)|t« construction of 
tte ifodgra perttsMBt forttfloatlaiis. They are hoilt 
le (Me it P91LC6. tmtd with the Istwt type of heavy 
«Bi4 sfo innMed to embody the best thoughts of 
tm tdttettite and of ,tte mUUwcy engliieer. 



the value, of perttanent torttficathms as applied to large 
cltlee and great oamps. They argued, and cited many 
Instances in aupport, Ikat a fortified city does not pre- 
vent an Invaslou of the natlooal territory by a stniug 
and numerous enemy who can well afford to detach a 
force aulBoient to invest the torOfled place and Im- 
mobUtse Its defeoden*— compelling them to capltnlste 
within a oompdmtlvely short Ume— while he proceeds 
with the main operatlotts with the bulk of his trisfita. 

An army In the Add may meet with dally reverses, 
bnt. If lAllfnliy tasndled, it can avoid disaster, and 
even tf hrusbed aside by a mnoh stronger force it can 
retain ils mobility and Hins continue to annoy the 
enemy and (mdangsr hts lines of cammunicatlop, If 
conttnuee to he -a fketor In the game. It cannot te 
Ignored. 

An army operatiiig within tte national territory may 
even cut loose tram Its fortified hsse of supplies, end 
tslling bsdfc on Its own ooontry, procure Its supplies 
from local soufowA iwittl ■ new tese can be estabUslMd. 
jfly ke^g eottslAntly In touch With the enemy this 


Fro. 11 — StAiuUng tronrh without gerpea. but With low 
parapet for better euacealment. 

risen to resist the attacks of a greatly superior force 
successfully, and prevent Its advance Into the guarded 
territbir.' • - - 

Offensive Operations More Likely to be Successful! 

Jt has been generally conceded that real sneeess in 
vrar results only from offensive ofierations. 

It la true that In order to gain time to comitlvh* the 



Ma 


-a: .3, 



nKiblll^Htloii of Its iriHiiis, or fur other reuMOUM, a natlao 
In ilunjter of liivusloii hy 11 more (Nmerful or l>«tter 
l)rei>»insl iielxlihor imiy he e«m)H>lletl to ttmume a tJe- 
feiislve iittiimlr Its highly illHol|>lliied and efticleiit 
iiriiileK, sKillftili.v iiiiiiilled, nia.v lie able t<i tiifltet trt'iuen- 
(louH losses oil I lie invader by repeatetlly eoiuttelllug him 
to Httnek mill carry strouit defensive laMltions, ppevl- 
oiisly ppi'twireil, in order to continue his udviinee Into 
tlie defender’s territory. The defenders, liy a Hue(>esalon 



of well timed and orderly retreats to wdis'ted iKxltlons 
In the rear, may niikssk] in drawing their more aggres- 
sive opiionenf Into u position where all tlie advantagt's, 
strategic mid taetleal, will then lie oti the side of the 
defeiidets. All fids, however, will r(>sult fn little or no 
inlvHiitage to tile defenders unU*ss they are preporwl 



[irutertlon aaalniit rltle are aud abrnpnsl. 

and willing promptly to assume the offeimive at the 
Iisychiilogli'al moment, and thus turn the tallies on the 
weakened enemy and drive him out of the country. 

A iirotraotisl defciiHlve la a dangerous gunu* Iteceiit 
events show that a skillful commander can play It 
successfully against iwrhups the |M>st armies the world 
has ever seen We arc not yet In ismltlon to count the 
costs or to predict the ultimate results. At date of 



The Binall lD*ort» Indicate the more naual typea of obataclca tMptoynd tn.tbo tefnaao of NMtnttbt*. T|n> u' 

wUert* tiipy nrp to ito foDftd in pivtiim. K 


Fig. 15.— Redoubt, showing typos of laid OMoiWMlIi Mid l>( W ab«profti». 


writing the eounter offensive Is meeting with suewsss 
This Is ill accord with the rnles of the game. 

To eliicUlate- In mnuectlon with the disadvantages 
of a strictly defensive camtmign, let ns assume that the 
armies of a strong nallou have Invaded the territory of 
one of Its neighhors. The latter, for reasons of Its 
own, assumes a dcfeiishe attitude, and by a succession 
of skillfully-mauagiHl letreals within its own territory, 
during which it has las-n aide to inflict severe losses 
on the enemy. It sueeeeilM In drawing the invaders far 
from their linse. and, as a riMUilt of the losses infllctoil 
and of the dangers to which their lines of isimmunlcn- 
tlon are exiioseil, the latter reach a point where they 
must halt for a while to recuis'rate or await reluforcis 
ments ls*t us saptsise tliat the defenders are then 
(dtlier unable or unwIlUng to assume the offensive 
Military <i|a>rntlons with the exception of nntiuisirtant 
clashes lK>tw<H*n advance guawls and reeoiinoltering jia- 
trols, will practically come to a standstill for the time 
1 icing. 

Uoth combatants might he willing to make peace un- 
iter certain I'ondltioiis, but neither is in position to 
suggest It. The Invaders cannot proiswe It liecnus*' 
it wmild lie taken as an Indication that, while success- 
ful up to date, they fear for the future, and would 
In' willing to uuit while they Iiave the atlvaiitage. As 
for the defenders, a profNisttion from them would lie 
eijual to HokiiowleiIgttiK that they are hopelessly beaten. 
Therefore both await ilevelopmeuts. 

This, however, Is the opisirtuulty of the iieaoemskers 
esiieclally the "peace at all «-ost” advocates. Oonshler 
Ing the strong public sentiment against war In nny 
form existing tbroogbunt the world tu-ilay. severa: 


alllMl natlona might deuUne to eomddev MBm 
tlou from netttttal powera uu ttie ground Ch«t 
had not yet arrived for auch actUm; bat ao'oM 
would risk autagMiUtag public optntaa 'fcy ■ 



accept the good offices of neutral. fMeodly Uatteas under 
the cimimstaniieM outlined In the foragntog Mttufltlon. 
Therefore, we may aaanmo that Ip responNe to (Mcindly 
advances aud repreaeutatlons, begh beHigerenta fgree 
to an armletloe for the purpoae of disenaaing peauu iwu- 
Itmlnariea. 



The military situation would them be about M fol- 
lows: The luvadera have not cruabed the d^endeni, 
they have not caiitured any of their armies, or dadstv^ 
defeated them, or caused any of their fortreeaba Uftth 
their garrison to capitulate; neither have they oaptnwd 
their capital nor aerlunsly Interfered with tlMdr na- 
tkmal government. But they hare Invaded the dUfMid- 
ar'a territory and are occuiqrtng a more or legs ei>dM»^re 
portion of it in force, and are preparing to nmunw the 
effeiurive. The defendem on their side Imve retedMbd. 
It Is true, but they have not been decdstv^ duflglMd 
at any point Their defensive operations bare dom- 
polled the Invaders entirely. to change thalr ortgltuii 
plan of eampalgu aud to abandon strat«uilc opdtotioiw 
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Fta >0. — HccUon «( parapat In looRa iwill 


thtm taklnii <111 all tba obcnu^atintlm of a iMmlttoti in 
rMdliMiM. 

Bedimbt* (Mf Fig. IB} are the moat <<omi>liraiMl 
ty(MW (it field torttficatiflnn, and lu nomi* iRNtancpH hnv<> 
(Mmiielled au amaUast to remirt to a Hleat* to mn'iiro the 
(iftliture uf tbe |MNriti(t)i. Thin, bowaror, wuh lN>fr>rp 
the dajni of the 114neh howitaer. 

When (xiiidltloiM and time iiemiit and the materlnlH 
and men are {ilenttfal, a Rreat deni of rare may bo de- 
leted to the detAlla of coimlmetton no bn to iiroduce fln- 
iafaed work, iierfMt to efitctenoy uh well aa In u]>|iear- 
atioe. To thla end tbe trace and tiroille arc carefully laid 
by actual meamirciinexita, etc., but tai tbe field of Iwttle 
where quick reanlta are required, where men are nearly 
exbauated by long maroheH and Ntrenuoun fighting, etc., 
even “iMNltluna to readtoeaB’* are |>r<*|inre<l without 
much regard to Ijoauty of dealgu or alwolutc x-orrect- 
iicHN of detaUe. 
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Fta. 20 a , HeettoD of Intreni'liment made In »t(ir soil. The 
iWadn dralKnatr in military Uriiu the varlniiM portlntiH 
or lueh aa (BtmichinrDt. 
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How Intrenchments Are Made. 

IntreuchmentH are umhI both on the offenalve and on 
the defenalvc wheueier I'lreumMlantw jieruilt. The 
cover iirovldeit by Intreiiehineiith Ik a (lefeiiHhe weaiNin 
of which full UHe Nhuulil lie made by coniiniiiiiicrH of all 
gradea on their own Initiative. The Intrenching tooln 
provided for Infantry (KIbh. I to «) form si purl of 
the combat wiulpment of that arm, hikI are liivuHubly 
carrled Into action. Additional axew, jilckK, und kIiovi-Ik 
of the rcgiilar Ml*e are carried In the biittiiMon uuiinn- 
iiltlon wagon aiul In the regimental cnglinaT wagon 
The isrlninry ohJe<-t of IntrenclmieiitK on the ilefeiiKivc 
Ih to enable ti <‘ouiiiarMtlvel.v khihII iiart of u I'ommiinil 
to hold iin e\ti>lirli>d front In ordei that Die reinuinib-i 



Fig 22 — Haaty gun pit; protection In front and on the 
aides Ss’vwii men witli lull slr,i' i>lik» and sliovsds, will 
(Oiatrsii't I Ills In oni- hour 



Fig. 26.— The line or Hihm of may or may not be continuous. 


Tbe eotnAniBlaatlng trsncbea oonaeetlag tbe flripg with the cover treachee are to conatruoted that they cannot l«> awept hv nru for their whole length. 


and wlf^ Ow wiHtortll fountil to the locality. 
l!i illitMiea tbkt^ aMoasity for Uh> 

IMA tudot jnsf^iktton m«y Wm before the job 

I AbH^ictAieinil auiy bn AkvAfied Into booty to- 

to to- 

iiiMt totrenrb' 

V*# to,i^e.e*.^tt^e,'iraWi W i^y be required 
itoea 

ao#n trenchee 
fito '«rtuiery i 
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may lie avallalde for (dfenHlve operatlona. It la. there 
fore, «4wentlal that higher coinraanderK realize th(> full 
poHalblUtles of Held iutreiiehnienta, and that Mubordlnale 
eommandera be prepared to <v)imtruet and nieinl flnun 
In the Nbortmt poxslble time. 

We are tedd that the JatiaiieHC auldler W an In- 
defatigable digger. During the Rus.ao-.jHpanewc wiir, 
the little men of Nippon were eltlu'r luarcbing, lighting, 
or digging. It la well to consider, in tlil« connect ion. 
the fact that racial characterlstlcK vury grcuily. niid 
what may l>e expected of the soldiers of oiu* ruci' mn.v 
prove Impracticable for those of anolher rme The suc- 
cesNfnl commander will know when the enduiancr' of 
bia men la neat the breaking point, ami he will stop 
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with n fair niarglu of iiafety between hlmi^elf and 
possible disaster. 

The following tables, taken from the field service 
regulations of the United States Army, will be found 
of Interest ; 


Field 





j 27. — PaugaHnc, a typa i>f land mine of dnuhtfiil value 
PKNKTKATtON OK KIFLK BOLl.KT 


Hand. dry*. . . . 
auncrate, port. l-S^fl 

Oak 

Hand, wet . 


m clay 


0 yarda I BOO yarda 


20 40 
.10 00 
2S 72 
30 00 
00 00 


13 48 
13 00 
13 00 
10 12 
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Vta. SB. — Xypea of Bold raacinatea and homh-proofa 


Win) ^intantlemmt— 

High 

laiw 


> By worklag In I 
r one tMnL 


smmFicAMmcAS 

Cleorlfw*— 

Thickets UP to ;i.B Inch diameter . . .square yards 26 
light clearlDg of soft woods, trees 

to 12 Inches in diameter " **86 

Medium clearing “ “ 1® 

The Principle Regulating Uae of Inwnchaa^ 
The prtncliile that regulates the use of intreoc h B O e ptn 
by troops on the defensive and by troops on the mt- 
fensive is expressed In the following words takra ftein 
the Field Service Regulations of the Army of the United 
Stateo, page 72; 

•‘On the defenalve the arUfldal atmugthanlDK of the posi- 
tion taki'U up It UipttFd only by the Uma and the facUttlss 
available On the offenirtVF, tntrenchmenta are niiad on all 
lineo mat are to be held for any tength of time Troops sB- 
vanclas to the attaek moat underatand that the beet protec- 
tion aaalnat loaaet la afforded by an uninterrupted and Vlg- 
orout advance toward the enemy’s poaltloa, and by the use of 
«uch natural cover aa the ground offera. In the attack la- 
trencbineuta will be uted only whan farther advance M for 
tome time impoMihle, and to hold ground already gained. '* 

It is quite evident that as a general rule troops on 
the offensive will be restricted to the use of the types 
of trenches shown In Figs. 0. 10, 11, and 12. 

It may Imppen that when tlghtlug extends along a 
front of many mites, some trotipa may be more sucoeas- 
ful than others, and thus gain ground much In advanee 
of the general line. This, if permitted to proceed tb 
any groat distance, would have the tendency to leave 
gaps 111 the line, or weak sp<ita on the flanks of the 
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'For aingle abut 

• In iBcIra, about oiM^iiatf ttuwo flguroi 

Effect of Artiller/ Fire. 

Up to 3,000 yards, the 3-lncb field gun, using high 
explosive shell, Is effective against ordinary types of 
overhead cover for field trenches, brick bntldlngs, and 
stone walls 2 feet thick. It Is Ineffective against earthen 
tmrapets. 

The heavier tyiies of field guns and howltseni are 
effective against all kinds of flSId works, and protection 
against this kind of lire must be secured by (KUieeal- 
raent. 

AVBEAOE WtSULTS OF ONE MAN lUUm I,ABOM. 

JSaioavatinn — 

In easy Soil- 

First hour cuBlc feet' 30 

Second hour “ “2(5 

Third hour “ “ IB 

Thereafter coiitlnuohs,, work “ “ 10 

In hard soil, about half the ahove.’^ 

In loose earth, 00 cubic feet. 

Filling sand bugs. 20 bags (0.^ cubic foot each). 
Revclmcne rrmslrnctian (mkterial nnd tools on hand) : - 
Rough liruNji wocsl or plank, .sij. ft. per man hour 40 
BrushwiMKl hurdles, rough — 

Making " “ 16 

I'lBclng “ “ 30 

Sand b«g«-- 

Fllllng 10 

Placing UO 

Sod— 

Obtaining sml for . . “ 7 

Placing 10 

Obttaole conutruci Ion (materlul ami tools on liumi)- - 

Abotiit, wired (1 strong row) linear feet 1.8 

AuU* Accufal' Aab 

Flat hoUmtmLBn^f. 


Fig. 26. — Loopholes made of aandbagA Note the 
use of barricodeo. 

successful troops which would prove most dangerous 
to the genetal line, as well as to the advanced troops 
themselves. If confronted by a tenacious and aggressive 
opponent. Furthermore, the sucooss of the camiiaigti 
does not depend on isolated advantages of tndlvtdusl 
units, but on the successful advance of the entire line, 
the several units (dlvlstouB, army corps, or field armies) 
supporting each other Ih the forward movement, all 
under the general dupervlsion of the oommander-ln- 
(^lef. Therefore, It may be necessary to bold back 
the mote advanced portion of the line until the other 
units are able Ut enme up to It. To enable them to 
hold what they have ’WoA the advanced troops will In- 
trench. Th^ tyiie of trench .sheeted would, jypapably 
be one of t^ode ahojirq to Ftg. iXt oe Fig. 11, to be en- 
larged later, if time permits,' that shown to Fig. 18. 

If tliwc-wlll permit, the iwsittign ^ay be further 
strengthened by digging cover trenches ftiii^tli)^' spppgets 
and reserves, building bomb-proof shelter foiaihe 49611 to - 
the trenches, Figs. 14 and -16, and totreud&adiihi for ‘ 
machlire guns, Fig. IR, and field acUlleryf F1 #k 16 
Hilff 17, ^ ^ , 

The line or Itoea of trencb^dte'itot necei|nrUy 
continuous. They oaually form Irregular groups *of In- 
Ireuchmeuts distributed along the front of the poeltloo, 
the firing trenches factiig the enemy’s lines hr the aye* 
nues of approach (see Fig. 28). * 

It would be well to note at this point that.^>ls gd* 
vauced part of the line, while stUl a faetoe C’ 
oral offensive movement, has now assupM a 1 
attitude “seeking a tavoratde declMon,“ which 

ir— K 


Flo. 80.— Psllksdes in dry ditch in front of patoiwt- 

tosses, or the ammunition may lie running low. At all 
events, It finds Itself nnable to gain ground to the front. 
To retreat would be fatol. It must remain whert it I« 
—some of the man find natural cover, but many nuat 
provide artificial proteettou frmii the enemy's r^ fite. 
The men are lying down as flat as they can. To arise, 
even to a kneeltog position means death or a dlsabltaig 
wonnd. The necessity for cover under these droum- 
stances caused men to devise the lying down trench, 
sometimes called the skirmishers’ trench, Fig. 9, It 
gives cover from rifle fire to a man lying down, but 
la absolutely no protection from shrapnel buUets. The 
height of the parapet should nut exceed one foot. The 
trench Itself la about two and a bait feet wide and 
about six feet long. It c>uii be coustrncted by one man 
to soft ground, nstog the iKirtablo Intrenching tods. In 
about 20 minutes. Under fire, as outlined In the 
foregoing, the man being compelled to remain to the 
prone position, he can mask himself from view to from 
10 to 15 minutes and complete the trench In 40 to 48 
minutes. In this position, and to view of the small nuaa* 
ber of portable tutrenchlug tools carried by tbC com- 
pany, the man would bo obliged to use bis knife bayonet 
to loosen tlie earth and the cover of his meat can to 
shovel It In front of him. One of the method of work- 
ing suggested by the text books, Is to dig a trench 18 
Inches wide as far back as the knees ; roll Into It and 
dig 12 Inches wide along side of It and down to the 
feet ; then roll into the second cat and extend the first 
one back to the feet This trench was seld«mi used In 
the Mandturlan war. The best that cun be said for 
it Is that men can obtain slight cover under a hot fire 
with a minimum of casualties lieoause ft Involves less 
digging, and they are partially protected from the very 
beginning of the work. 

The kneeling trench, not UluatratPd, Is the stalest 
form of trench for troops on the main line of reslMaace. 
bnt la fast going out of favor. It does not afford sufil- 
clent iiEotectlon, and It la too visible. 

Normally, the first objective will be the simplest 
form of the standing trench, Dig, 10. A good standliig 
trench can be constructed to from one to one and a 
half hours by using regular stood tixitoi This tyein-h 
be enlarged and Improved to olitaja results shown 
and 14. 

Firo-offOto Have Affected Trench 


. be enlarged a: 

18, 

How wi^rofved 
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llUltary Jilq^s Imve greaUy modified their views 
to the matfer of profiles of infantry trenches, These 
changes' due to the ImprovemaDts made In fleeanns 
ol^aU (tollber, both In range and penetration, to the 
development of Indirect and high angle lire of light 
and heavy field artlHery, and to the peoslbllltl«» of 
aeronmitlos to counecUoua with mUltary sooutfaig. 

A great deal more weight jtum been given to oonneal- 
meat fnah View, The greater depression angle tit Unto 
of vlsloo made possible by aeroplane observation should 
atoo receive consideration. 



Fki. #0. — Iioopholei made of 


that It to slmidy waiting for the apportimlty to eean 
the offensive, and that to the only form Of d^fintte tl 
can secure positive results. 



Fio. «l.— iTeiiod tr«# 


0 iwlioff atiovv flaures cao be inemesed 


» O^ele. 
OUtWSM. 


Iche treneb that shows tho Ipto ditotot^ # . 
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vSbltiii^ln^ «KCIh' 9tlHr. Mad ta 

' U joio^ 't>r « <1^ V. 

ovai^d 4nv«r; ttontdttoir bowaUgH 

. ’ tbe aec^yisttjr ot eamitaivUlltt JM Onom 

• w»rf*«*w»» that sway miincta '«m« l»- 

glmi^ Jtb QttMtkm tiM <(»bie of «iwtt radoubtt und 
aiWtiif fldld fisjlitfkwttotM, as these eumot be 

eeed ib dkpoeed to artiSleiy Are 1 mUMs^ they 

eett ^ m ooBMtniioted fi|(I djIsiRidsed that they oaiwot be 
teeotdM tM mtOh treat tb* eneiny^ MtUteijr poaittoos. 

eM ooiudder the ixMMtbUlti' oC dlacotrery by the 
etfltiMfy tdowiTst sera la hto aeroi^e serosal Oioa- 
Mod <beC above the poeltloa, Vrtth his ability to Indicate 
by stga^ls tThUe in dm Mt or by laeaas «t a position 
aMBteb aitet he setnras to his lines, the exact location 
of the eiMbabt and snppoirtiag batteries, ve must Madae 
that hnpoalng woita with pvonilnant parapets and gnn 
eniip>««anicfOts as hlastiatad In the text boohs, are things 
<it the past In ordinary rolling conatry the conditioas 
of ddtsnse wUl be fully met by the Infantry standing 
iranrii with oommaatoafelon and cover tranches for the 
snpportl, reserves and atnmnnltkm. These, If located 
on oaratuHy selected points will answer all (he require- 
ments of r^oubts withont resorting to the use of dosed 
wwhs. 

The Improvements made In field artlUery lira make It 
posaible for batteries to do effective work withont much 
axposnra or danger from rifle fin. 

The simplest form of protection. Figs. 21, 22, 23, and 
24, will probably answer all the nqulrementa> 

Ooncealed Men Firing; at Concealed Taygeta. 

In the dd days, the gimner had to see his target He 
stood at the devattng wheel, looking thremgh the rear 
sight and Indicating the horlaontal .dliwctlon of the 
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pleea to the man who stood at the trail, ready to move 
It to the right or latt as dlraotad by the gnn conwral ; 
rile lattsr ralasd or lowered the breech until the front 
sight rested on the target; the signal was glren and 
the gun fired. Mow, however, things are done dlffer- 
aotly. The gunners need not see the target at all. 
The battery dommander wtrii his assistants stationed on 
a flank of the line at guns, in prolongation of this line 
or directly lu rear of and above It, watches the effect of 
the firing and gives all the directions as to tlie aiming 
point— which Is not tbs target — and the range elevation, 
hind of Are, typo of projectile, ate., to be used. The 
battery eommander gets most of bis data by means of 
a wonderful instrument called the battery commander’s 
Mlesome. Bis station Is connected with each gun by 
telephone or buaser. 

The aiming point (not the target) must be selected 
with care, ‘Siometblng tall and slender snrh as a flag 
staff or church steeple is best It should preferably be 
a mile or more distant” (Motes on F. A.). 

The battery omamander’s problem is “to detennlue 
the deflection that must be set off on the sight so 
tbat when the slglit Is brought to bear upon the aim- 
ing point the gnn shall be trained upon the target” 
(Notes on F. A.). This sounds very complicated, 
but the trained artUlerlBt gets wonderful results In 
an astonishingly short time— Just a few minutes from 
the time the position has been selected. 

In addition to the trenches, Including parapets, 
dttobfis, absttis, trous de loup, wire entanglements, etc., 
shown In Fig. 16 as means of defense, we must not for- 
get that In thickly populated countries, armies often 
find It necessary to bold small towns and villages, as 
these often form part of the line of defense, or are 
Included In It on account of their location In proximity 
thereto. (Figs. 18 and 2S.) 

The Use of Mines. 

Ijand mluM are usually formed by excavation from 
the surface and are designed, to be exploded at the 
moment the enemy Is over them. Sneb mines are 
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nsnally employed In front of defensive positions, pre- 
pared In advance, In connection with visible ol>Btacles, 
such as abattis, wire ontnnglements, etc. The charge 
is placed near the surface, Just ileep enough to avoid 
artillery proJectUea Tlie mines may Ik* placed In 
several rows, and their positions concealed as com- 
pletely as possible. 

If everything works well and the enemy will congre- 
gate on the mined ground these mines and the fiiugsHNes 
(Fig. 27) should d,o great esecuttcMi. As a matter of 
fact, past experience shows that the results dt) not war- 
rant the time and labor exiwndHl in their preiiaratlon. 
In addition to this, the craters formed by the explosions 
make an excellent line of trenches for the attackers 

In conclusion wo may say that many of the simpler 
forms of Hold fortifications described in this article 
and In text hiKjks will c ontinue to be used, more or less 
exteuslvely, by troops on the defensive and to a lesser 
degree by troops on the oftcusive. 

Tliat greater weight should be given t<c concealment 
of the line of works. That In the fcreparatlon of the 
trenches provisions should he made to enable the trooiis 
manning them to leave them qulcklv to take part in 
a counter attack on the assailant or to take up a new 
position In rear. Troops that have been fighting fur 
days or weeks with varying succ-ess are apt, when they 
find themselves behind strong Intrenchmeiits that liave 
cost them additional efforts, to hesitate al)oiii leaving 
them; they feel secure and know that they need rest. 
Their mobility is seriously affected If not paralyzed. 
Commanders of troops must realize the advantages as 
well as the disadvantages of intrenchments. bearing in 
mind that real success In war dejeends on offensive 
operations, and that trooi>s on the offensive should lie 
taught and encouraged to depend for their protection 
on the Intelligent use of such natural cover as the 
ground over which they are advancing may offer; on 
the aecqracy and intensity of their rifle fire ; and, above 
all, oil their detemilnation to get close to the enemy as 
soon as possible and drive him out of his position at 
the point of the bayonet 


Strategic Moves of the War 

Letter from the Military Expert of the Scientific American, September 25th, 1914 


The French Campaign. 

T he week has seen a slow devekqiment of the great 
battle of the Alstie, ReinforcemeDte have been 
raahcid to the Oennan rlgtit to enable Generals von 
Kluok and von Buelow to resist the French and Britiah 
attarics. All garrison dertacbments that could be spared 
have been united with reseri'e corps to form a new 
army under General von Boehm to protect the German 
right flank. 

The German line runs from near Lille, south to Sols- 
aons, then east to Btalu, 20 miles northeast of Verdun, 
and then southeast, near the French border, to the 
Vosges Mountains, and <hi via Molhausen to the Swiss 
border. The Allies are trying to break through this 
line near St Quentin In the north and also In the 
hills north of Verdun. The Germans are trying the 
samo strategy under more unfavorable oondltlona Just 
east of Rbeims, and also north of Toul. 

Both of the opiioslng armies are trying the some 
strategy; the side tbat succeMs first will force the 
other back. The danger in having the line pierced lies 
In the breaking up of the co-ordination of the armies of 
the defense. When such Immense forces are engaged 
every step of the operations requires co-operation. If 
the plan is broken up it Is dlffloult to gather up the 
loose ends to flt the new cmidttlons. The successful 
assailant has bettor control of bis forces, and can read- 
ily turn thorn where they will gain the greatest resolts. 


Ho Important Is the maintenance of the lines of com- 
munlcatton that their capture would be vital. These 
are the reasons that lead the Allies to go slow all along 
the line while pushing the flanking movement. If the 
latter succeeds the Allies will force the Germans out of 
their present prsitlou without the loss of life conse- 
quent upon frontal attacks. 

The remarkable thing about the frontal assaults 
that have been so common in this war Is not the 
great loss of life, but the fact that any men survive to 
reach their goal. When we remember bow the Indians 
from Fort l>u Queene (Pittsburgh ) from their vantage 
points behind trees mowed down the I’olumns of Brit- 
ish under Braddock when they advanced in tlie open, 
it seems wonderful that any troops can hope to live 
through an assault against men behind the shelter of 
trenches and parapets. 

The explanation lies In the accuracy of artillery 
shrapnel Are. No assault can be made until the asssll- 
ants have gained superiority In artillery. Their artil- 
lery then sweeps the trenches of the defense with a 
hall of shrapnel that ke^ the defenders under cover. 
The assaulting Infantry take advantage of this protec- 
tion to work up close to the enemy. The trajectory of 
the shrapnel is so deflntte tbat the artillery (*au keep up 
Are until the infantry of their side are within 400 yards 
of the trenches. Even then the artillery fire is not 
stopped entirely, but Is directed beyond the trenches 
to catch any reinforcements that the enemy may be 


By uoueentratltyg flnit on one part and later the 
othsir. of the dtediM enriuy be can eruah the oivoatng 
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aendtog tv from his rear. 

The artillery thus supports the tnfkntry advance nntll 
the line Is within a few short rushes of the enemy’s 
posltloo. At the same rime the shelling of the treuebe . 
tend* to shake the morale of the 'defenders, weakening 
their rariotaiMe to the aawiult 

' 'The Ruggian 

l^e develtoinieiits of the Rmsdah have pro- 
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decision In the western theater. These corps were 
moved hack east after the strength of the Itusslau 
Galician Invasion was developed, but tbeir supiKirt was 
lost from tbe operations up to Lemberg. 

A further factor lu uiisettlug tbe Austrian plan was 
the strong resistance put up by Hervia. To match the 
four Servian corps Austria had to keep four first line 
coriis in the south. As the Servian campaign develoiaid 
Austria bad to send large numbers of reserves to this 
theater to offset the effects of the Servian victory at 
Sabac. The dangers from a Servian Invasion are so 
great that Austria has to make sure of her southern 
boundary even at the expense of taking chances lu the 
north. 

The Austrian army In Eastern Galicia was so out- 
numbered by tbe armies of the Russian invasion that 
it was forced back rapidly te> the Orodek lines west of 
Lemberg. The strategic Invasion of Poland was also 
pressed back to tbe Krasnlk-Tomoszow Una The two 
armies occupied a quadrant fnim the Vistula River to 
tbe Carpathian Mountains, held by four Austrian 
armies. 

'The Russians advanced against them In four armies, 
two of which concentrated on the Austrian center at 
TnmasKow 'The Russians broke through after three 
days stubborn fighting and forceil the Austrians to fall 
back to the line of tbe San and Vistula rivers. 

In this strong position the Austrians might have be«'n 
expected to make a stand, but they were threatened by 
a new danger. A strong Kasslau force adVHD<*lng uii 
the west bank of the Vistula was attempting to got 
ls>yond the west flank of tbe Austrian line. A auceess 
Ju this move would give the Russians a ctmtrnl pusltlou 
lietween the Austrian Galician armies and the German 
armies in Hllesla. With three deprived of mutfial sup- 
port the Russians could turn the bulk of their forces 
first., on one and then on the other, cniabing them In 
turn. 

For this reason rather than any decisive defeat tbe 
Austrians are forced to move rapidly to tbe west in 
oMefeiJg maintain concerted action with thalr German 
alltos.'-^. 

. The 'IfiiwstoO' liivatlon of East Prussia now apiiears 
to have baen Intended as a demonstratioii. By striking 
tbp. first blow here. Ruasla led (Termany to nish her 
reserves to the northwest to reinforce her two scMve 
norfia and the loohl reserves. By this move the Ger- 
OUma regained superiority In numbers and forti-d the 
Kussians book to the Nlemen ’River, but the Austrians 
wore left practically unsupported to riKVlvc the foil 
(oyto «t tb* ntoto ftoMlan arm;', 




Gun carriaK« of Goman It-inch field mortar, hauM by motor tnwfe. 


Mobile Siege Guns in the Present War 

The Powerful Mortars Which Would Have Quickly Reduced the Paris Fortiflcations 


O NR of the luoMt HtrikliiK <U‘v»> 1 oi)uitiiitH l»rou){lit to 
liKht, or Ht loMMt hrouRht to public iitU’titloii, by 
the prcHWit war, la the ciiormoua alec iiiid ik)Wci' rtf the 
mobile artillery with which the coiitctidlm? armlca, and 
particulurly thoae of (Jermany, urc ogulpt>od. The nioa' 
fnruiUlable of theae weaiKiiia, the one which hua «t- 
trai'tert most attention In the pr(*aent war. la the enor- 
uioua IMneh aletn- mortar, which. In the Hi'compauylug 
Uluatratlon. la ahnwn in trnnalt. and la di'plctwl tn 
action on the colorinl co\er Itu'loaiiiK thla laaue. 

The 11 -itich mortar waa developed and cimatrncted 
In larfce numbera at the fumoua ordnance worka of 
Kropp at Esaeu. In reaperd of alze. weight and deatruc- 
tlve power thb, piece marka the climax of a rapid 
development of heavy ordriaiicr- capable of beltia trans- 
ported with an army and (juickly emplaciHl for the 
reduction of laTmanetit fortlllcatbina, auch ua thoae 
which wen^ rerliiced iif I.lejrc and Nuniiir. Up to the 
time of the Ruaao-JapotKw* War, a dtatinctbin wua 
made iM'tvseeii heavy and IIkIiI alc(ic nnlla The latter 
were mounted np<iii alit-cbal carrluttea. and they were 
cajMihle of Ih'Iiik mored altli an army on the march. 
The heavier alcjte unlta, aay of from IMnch to tl-tnch 
caliber, nsiulrt'd a)N>ctnl iucimih foi tbclr traiiaportallon. 
The umaalve iwrla, ancli as the uim and Ita currlaise. 
bad to he emiveyed hy atniidurd KHce railway or by 
ablp to 801110 place arijacenf to the field of oiH'ratlone, 
whence It waa cuatomnry to lay a lleht military rail- 
road or devlae other a^ieclul meana for traneportlng 
the batteries to the locutions uaaltpieil to them. Before 
the mortals could tie ens-ted and placed In working 
ortler, It was nweasary to provide lieavy masonry 
fonndatlona, of Hiillleleiit area and muaa to withstand 
the heavy shock of recoil. It can readily be nnderstwal 
that thla prelimlnnrt work entailed Ibc bias of miicb 
valuable time 

Ttlla was the metbod cmiiloyed by Ibe .lapnlieae ill 


the refluctlon of Port Arthur. Thla eutcnirtaliiK i»e«P>e 
was the flrat to employ 11-luch siege gwns for the reduc- 
tion of tiennaiieiit fortlttcatlouM. They dbtmantlcd a 
large numlier of their coast defemte mortars In Japoji ; 
tranaported tliem by sea to the iKirt of l>alny; laid a 
tght military railroad from Dalny to the base at the 
h U» enclrcllJig Port Arthur ; built heavy concrete foun- 
dntlouH; and erected upon them the mortars and their 
gun carrtagea. U was these siege pieces which assisted 
in the sinking of the Ruaslatt shliis in Port Arthur, aud 
contributed very largely to the reduction of the forts 
which crownetl the hilta around that city 

The lumvteat French siege piece la a 10.7-lnch 
howltaer. nils piece waa testeil during the maiieuvera 
of IflftT III the siege of Duiigrefi. For field work or for 
trnnaiKirttttlon for the siege of fortifications it Is horis'- 
drawii, lielng enrrleil In four iiarta on seimrate car- 
rbigea, one carrying the gun, anutimr the carriage, u 
third the slide, and u fonrtli the platform. 

The (iVriimii 11-loch mortiir marks u great stride In 
IMiwer and weight, and imrtleiilarly lii molilllty, over 
any other molille artillery as yet eonstmcteil. The out- 
standing feature of this great mortar la that It Is so 
mounted that tne gun and Its carriage can lie hauled 
either by motors or by horse-power at a ajieed approxi- 
mating that of the lighter siege artillery, and that 
when It has reached the designated position. It takes 
but a short time to have the gun hi battery, ready tat 
the attack. 

The barrel of the gun Is made of steel, and It con- 
sists of the inner tube and an outer Jacket, the total 
length of the gun tielng It feet. The breech Is opened 
and closed by taming a handle through a borlaonthl 
arc for about i:w degrees; and a safety device opef- 
ated by hand la provided which prevents premature 
filing nr neetdeiital oisinlug of the breech. In spite of 
tlie flirt that the lireeeh roeehnniam weighs over l.tflO 


IKHiiids, the wnstnictton Is such that the 

closing of It can be effwtml eatlly wljli one Imud and 

In a few seconds time. 

The gun is transported on two ae|Minit« vehlelea, Mcli 
of which can be hauled as ahowu In our Utostratlod by 
a single motor truck. During transportation one unit 
consists of the gun carriage, allde, recoil cyttiMlera, trail, 
and iiermanent axle and wheels, the taet'aamed betng 
fitted with broad flat feet after the manner of the 
niplock pedrall. The after end of the trail daring 
transportation Is mounted upon a pair of wberta aa 
shown In the Illustration. The gun Itself la tranaported 
upon a carriage npou which It 1« placed In sooh d 
tmsltlon that the majority of the weight will come upon 
a jsilr of iiedroll wheels. 

To mount the gun when it has reached Ita asatgoed 
IilMoe, all that is necessary Is to back up the Motkm 
carrying the gufi against the section constltutlag the 
mount, and tlien, by means of Wire cables, draw the 
gun forward Into the sleeve ami bolt the hig (wiMfili 
la Kbown on the top of the guii near the breech) to the 
piston rod of the rrt-oll cylinder. The gun transportliig 
section Is then drawn away, tlie trail Is lowered to the 
ground, and the gun is ready for firing. 

The training gear gives a maxlihum elevation to the 
mortar of 06 degrees, and It works upon a rapid sys- 
tem. The gun can also be travereed through an arc of 
10 degrees borlsoiitally, that IS, five degrees on either 
side of the longitudinal center line of the carriage. The 
upper pert of the cradle In which the gun atldea ehrtlee 
a ^up of tbreecylittders. The oeatml cjdlnder acts as a 
rwetl brake, while that on either aide Is an air reservoir. 
The gun, as we have aaid, is eonneeted, not to the ^afce 
cynndera, but to the piston rod; the brake ej^nder 
rewatua sUticoary during the recoil, and It Is the jdston 
rod and the piston which move to tite rear with the gun. 

Exact istrtlCTllarH as to the weight of shell and bal- 




Krupp ll'ineh ticpe mortar mounted on permanent jeoncrete platform. 


lietle leatoiee of tbe 11-lnch mortar am not aTaUable; uilloa would aufflor to deatroy the atruni^Ht fortittcn- delayed'actioii fuaea and tilled with the ninat modern 

fmt tv oompariaou with our own 13>lmib mortar It may tiona exlMtiiiK tteday. What the hlKh-expIoalvt* mortar high exploalveN, they arc hcipIcHn. 

faef aaaoned that the foUowlug partlealan are not tar ahell cau anaanpllMb on aucb fortldcatione hh thoae of It muNt he iidmltte<l, however, that the very <i»alitleH 
tram the facta: The weight of the gun and ita oar* Uege and Namur la ahown by the llluatratloim of the of weight anil pu>M*r which make the 11-lnch mortar 

rlaige* «*»-. tor tranetiortatlon ig nearly 40 toaa. The wWrItage of theae forta to b«‘ found on another page auch a fonaidiihle piece. neverilieleaH eonatlintc a moat 

ereight at the ebell la about 7W) poutida. The maxi- of thla laane; and wc very mneb doubt If even the xerioiiH prohlein of tranaportHtlon. In aplte of the aktll 

mum range at an elevation of dO degreea la 24.1100 atrongeat forta arinind Paria would have ahared a lietter with which tlu‘ dcHtgi) haa lieim worked tait, with Ita 

feet, and the maximnm range at 42H degreea elevation fate If the flermana had auoceeded In reuehliig the large diameter iiedrall wheiia, the weight of one of 

ta p Uttle over 88,000 feet French capital. The (Irnaou turreta afforded umiile theae luoilurK la aueh that It diinnnda the very beat 

Am upon the aea, oo npOit the land, the attack baa protection agalnat the dire**! ttri' of high y«UK<lty liflea of conditlona of roadway for Its aucceaaful, or. at Icuat, 

overntastored the defeuae; for U may be atated with ami the high angle Are of the lighter alege guna which for ita aiHa-dy transiNirtatlon. To handle theae plocea 

little faar of oontradiotlon that a rain of 11-lnch ahell were In vogue wh«m theae forte were dealgneil, hut aucceeafully, whether In uihuiice or retreat, calla for 

thAlng almoat vertically from an altitude at aeveral agalnat theae euorm<ma 11-inch mortara, flttwl with troatiurtfrt on pofc tuo 



Kjtaj^ T,S*«mtl«atar fleU-pieoa in battery, German 4.7-incb rapld-Are held howitzer. 




A 1>''I‘KK tiK'lr tlmt Hwlft mlvHiit« Into K«1i;lum uiid 
tlif wlthdruwul the UcIkIhu Kovenunout from 
ttniHHolN, ttt« OermaiM M«t. about tha buttiuenw of Itealeg- 
Inx Autworn, uot only liecauae It bad aiMiulred now 
importajiOD aa the (wpltal of Belttlutu, but becauMe of Itx 
atrateKlc value aa an ImtMrtnnt point. Tho turning of 
the left wing of tho AU1 «h aouthwurd, moroovor, faclll- 
tatod the Inveatment of the city, Although tho (Jennaiw 
have lHH>n dlvortod fnjin a formal mIoro, Antwcrj' claims 
ita share of attention, chiefly because of the character 
of ltd fortlflcatlona. 

Antwerp has always been a fortress and Its history is 
full of flghtlug and stages. But now its fortltloutions 
count among the most modem, and are (■onHldure<l an 
example of the present state <if the military engineer's 
art and scleiiee. Their d«<slgner and builder, Ueu. A. 
H. Brlalmout, the Belgian engineer and writer on fortl- 
flcatloos, has made himself famous nut only by bis 
work for the strongholds of Antwerp, but by his plan- 
ning and building the defenses of Buebareat, the capital 
at Ruomanla, and of IJ^ge and Namur. Ills close con- 
nection and friendship adth (Vil. Mux Hehumann of 
the Gnisou Works of Magdeburg in (leruiauy euablod 
him to Introduce iron and steel batteries anil turrets 
Into bis fortiAcutlons, and these mislern coustraetlous 
probably will now have their flrst test In real warfare. 
I may say right here that modern ordaauco and gun- 
nery have made great progress lii the last thirty years, 
glnce Antwerp’s ramparts and forts were Iiullt, as they 
are now, so that It Is quite doubtful whether they 
prove fomUdable and make the siege a long ope. .The 
range and power of penetration and accuracy of mod- 
ordnance Is far superior to what It was when the 
tests at Bucharest In latn, and at Mfiecla, Italy, In 
>1886, spread the fame of the stecalled Gruson turrets, 
which form the citadels of the Antwerp forts, and 
which were then ado])te<I by the military engineers of 
Genuany, Austria, ltnl>, Belgimu, Roumnnia, Bwltser- 
land, and Holland. 

Hermann Gruson was an engineer of great talent, born 
In Magdeburg, and whose works, now owned by the 
Krupp Company, are near that city. He In vent'd wlwt 
Is often calUsl the ilrnson metal, a siiei'ial excellent 
low carbon cast Iron, chilled by 
being cast In |>art1y Iron molds. 


and ipille a tiuralH-r of inveiillons and new wmstruc- 
tbms were the result. 8isacbil furnaces, large troughs 
In which the molten metal was isiured to be collected 
In the necessary quantity, where It was stirred and al- 
lowed to cool off to the proiier temperature before It 
was run Into the mold so ns to solidify quickly after 
casting: new cranes to move the enormous molds, new 
tools to work the bard surfaces, In fact, nearly every 
part of the manufacture was a novelty, and made It a 
monopoly for Gruson. 

The hulk of the Gruson armor and the hardness of 
Its outer surface, however, are not the only great quali- 
ties which make It a powerful shield against the heavy 
armor-plercliig projectiles. It Is its characteristic dome- 
like shaiie. Its carved outtlue, which prevent the shell 
from striking under on angle of Impact greater than 
46 degrees. Instead of atrlklug by its point, the shell 
strikes by its shle. Is shattered, and the pieces glance 
off and leave the turret practically uninjured. 

Ill the 8|iexia trials the test plate weighed ISO tons, 
the cast Iron part of the mold In which it was east 
weighed 180 tons; a special oombinatUiu of four rail- 
way platform <‘ars was built to cairy the big idate from 
Magdeburg to Hpcsla. It wan fired u|>on from an Arm- 
strong 100-tnn gun. To make the fire more elflclent 
the plate was tiigied up on an angle so us to Increase 
the Impact angle. It was placed In a tunnel to receive 
the pieces of the shattered shell, 'nie first ronud left 
the surface intact, simply smoothing and istllshing It 
at the striking point. As the firing was continued, the 
hits lying close together, cracks apisiared, radiating 
from the striking pulnta and pentratlug luto the in- 
terior normal to the surface. As these cracks met and 
funned a network of fissures pieces separated frwn the 
main body, but being more or less of the shape of vmult 
stones, remained In idnce and helped even after a num- 
ber of heavy rounds to what remained of the roalStanoe 
of the plate. In Uila manner the test-plate snipused 
by its resistance anything that was expected from It hjr 
the number of diatlngalshed engineers who witneseed 
the teat The plates of this kind in oontrast to rolled 
Iron or steel plates are made with a thickness varying 
according to the Inclination of the surface toward the 


iuirlsiiiital. Tho M[M»ia test plate and the idhtos for 
the two great Italian turrets at Sis'Xla and Taranto 
were 00 Inches thick in the breast and tapered to 34 
iuches where they Join ' the top plates -of the cniMla. 
We need hardly say that turrets conidatlng of Ih 
segments and 'i seml-drcular top platea eatatot he 
placed on a ship. The Gruson turrets ara AU In land 
defenses, the bigger ones In coast defonses. The platM 
need no backing and no bolts to fasten them and bold 
them together; they are only dovetailed by steel keys 
at the Joints. Tlie circle of plates rests on a tna» 
work made of plates and angles of rolled Iron or steel 
riveted, and this again rests on a circle of rollers, cotah* 
Ing on a 'strong circular rati. From the breast of 
tho cupola down this substructure with the gun-oar- 
rlages, rotating machinery, and all the rest Is pro- 
tected by another, fixed, cln-le of cbllleil Iron platea 
from whose uptwr surface runs the glacis of stone and 
concrete. This so-cnlle*l circular or ring gallery allows 
the communication Udween turret and the masonry 
cellars tor the service — ^the eugIneM, pumtis, mogaslnes, 
and all ether ne(«asltles. 

Tlie gun or guns rest and move In minimum em- 
brasure gnu-carriages. These represent another im- 
portant Invention of Grnson's. As the gun’s lateral 
direction Is given by the rotation of the turret Itself, 
the gun-carriages are only designed to control the deva- 
tion of the guns. But the horizontal axis of this mora- 
ment is not the line through the center of thg 
as In meet guns. If it wore so the , guns 
and down would leave open 
the guns In the portholes. To 
tal axis Is lato in the middle of the 
close as near as posdhle ronud the 
guns and do not allow any'hig 
sbdl to penetrate Into the. 
this purriese the trimilldgs 
which slide 'Op ^ dowa,iil' 
axis ; which laarealmt. is n^,, ^ 
rams and cmitroHed by the 

The gun-carriages and through them the 
selves are supported by heavy girders connected with 
tho framework substruriure, and so of wmrae share the 
^ rotation of the turret. Tho roUera 

for the rotation are of Gnisim 





THE GRUSON ARMORS) TURRET AND TfS DiTSMNAL CONOTRUCTION. TURRETS OF THIS AND SIMILAR TYPES ARE TO BE FOUND IN MANY EUROPEAN FORTIFICATIONS. 
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Attack and Defense by Submariro Miiftes 

The Most Easily Prepared and Most Dreaded Form of Naval Warfere 


','vV, 
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B KOA use of Ifa abnolnte InvUtbllity, the Hubnuirlno 
mine In lt« prw«*iit stHto of devolupment Iw the most 
<U‘Hdly form of imvol wurfnre. (lertulnly tt htin to ItH 
credit the areatcMt dlHastern to eliliw of the flnit claae and 
the (troateat utunUer of hucIi dlMaHtani during the paat 
decade of naval hiatory. nurini; the oiteratluns on Port 
Arthur It waa the floating mine which aent to the bot- 
tom two of the fltieHt liattleahlpa of the Jaiwinoee fleet 
It wae a floating mine aleu which aank the “Petroitav- 
lorek.” wlien Admiral Makaroff wna leading the Rua- 
alan fleet out of I'ort Arthur, in which dlaaster the ad- 
miral and nearly all of the offloera and crew of the ahlp, 
together with the ItuHalan artint Vereetchagiu, went 
down with the ahlp. Hy inlnea, also, several war ves- 
sels of ioas imiMirtance were lost during the same war, 
and on m«)i'e than one <iocaBion UusHlan liattleahlps en- 
gaged ill oiierations at or near (he entrnnws to I’ort 
Arthur were struck and so far dlaahled as to lie out of 
nctliai for several months' time. 

As comiwred with toniedo attack, mining has the ad- 
vantage of greater secrecy and Invisibility ; and this Is 
true even when the toris*do is launched from the sub- 
marine. For effective attack, torpedoes must be tired 
either from battlesbiiw, cruisers or destroyers, or sub- 
marines. 

In the ease of each class of vessel, a ship, from the 
moment It sights the enemy, knows that within certain 
ranges It Is liable to torpedo attack; and even In the 
ease of the snbniarlne, which must come occasionally 
to tile surface and during most of the period of attack 
must occasloiiully have its jierlscope above the surface, 
there is a naisonable exiiectatlon that with a careful 
watch, some signs of tJie apiiroacbing dangef will he 
detected. 

Ill the case of the submarine mine, however, the ele- 
ment of secrec) is so ]H>rfect that, if it so happens that 
the mine Held lias not been previously located, a fleet 
under way has no laissible means of knowing when or 


where It may encounter these deadly machines. It la 
true that, when the mine field has been located, or in 
waters where its presence Is to be expected, mines may 
lie removed by the operation known as “sweeping." ns 
will be explained later In the present article; but no 
amount of sweeping, nor the moat extensive scouting, 
can rid the harbors and hljfli seas which form the 
scheme of naval operation of this moat deadly menace. 

Another element which renders the mine of su^ 
deadly character is the fact that its exploalve charge 
is not limited in atnonnt as it is In the case of the tor- 
pedo, which generally does not carry much over 306 
IKHMids of guncotton. The mines can be made of any 
desired slise, and charges of as high as 000 pounds 
of gnucutton may tie contained within them. A mod- 
ern dreadnought, with Its extensive system of aub- 
dlvisloii and Its interior bulkheuds placed so us to limit 
the exploalve effect of a torpedo, can receive the blown 
of several toniedoes without being sent to the bottom. 
But tile detonation of a single mine of large stae agalut 
the Side or bottom of the largest draadnought might 
conceivably lie sutfleient to send It to the bottom; par- 
ticularly if, as has so Crequently happened, the shock 
and heat of the detonated mine has been snfllcient to 
set off the whole of a shl|Vs magazine. This was what 
happened to the “Maine" when she was sunk in Ha- 
vana harbor, and simitar results accounted for the sink- 
ing of the “I’etropavlovsk” and the Japaneiiie “Hatsuse." 

Although the broad principle of operation of the va- 
rious tyiies is simitar, submarine mines may be clasat- 
fled under three divlslona P'irst, coast defense mines 
which are permanently anchored at a certain depth and 
are arranged, through electrical contiectiona, to be em- 
pioded at will by an observer in a conoealed statiao oa 
shore; second, floating mines arranged to explode on 
contact with a ship, which are strewn broadcast 1^, 
mine-laying vessels over those waters which, are M/mi 
to Im‘ traversed by the ships of the enemy; tblrd; 


taet mines, which are andiored In aalacted waters 
where the depth is not excessive, and are prosMed 
with an automatic mechanism that osuhes ilie mbps' 
float at a predetermined depth, geqsMUr sbo«t 
feet below the surlace of the sea. 

The first type, harbor defense mines, is idMiwa ttt the 
first two of the illuatrstions on the 
The lower cut of these two lepresants the aM^oA of 
mining adopted daring the Spanlah-hmarlcati war Mi'a‘ ■ ' 
defmiae to the oatrances to Hew Toric harbor sn% for 
Instance, as wga used In the Narrowa Is this WWt the 
mbMs wen anchored by lengths of eabta, eormSp^tug 
to the depths of Uie ehemwa, to heavy anebptege 
weim>h« placed on the bottom, the bnagrant spbarioal 
mine itself which contained the egpiosive, at a 

depth of ten to fifteen fbet below the surfhee, They 
wCre laid In suceCsslve lowa transrenely to the ehan- 
nel, and connected hy elettrte eables with a oasoMled 
observation station on shore. In some cases tafttee 
tUs type ,arc detonated from shore when a SlidP h 
Judged to be wltbln affective range of the explqsian, la 
other cases they ium arranged to be mlf-firing when 
struck, by a ship. They can also be arranged as dec- 
tricsl contact mines, which, on being struck by a IhjNh 
give notice by the ringing of a hell to an opcyater m 
idiore, who, by the throw, of a swlteb, fires mine. 

In shallow water the mine may he laid diractiy oti the 
bottom, when It is known as a ground mlnsi hut where 
the depth la so gesat as to Intorfero with the deetntt- 
tive laiee of the detehation, the exploalve Is carrlsd In a 
buetrsnt cylinder or sphere in the manner shown in the 
UluMcftiioa. 

type la gsmmt use in the eoast defenMa lh t^ 
oouatty if the cieetnHNiDtset miae. and the patt of 
tim lUsstrattons on the following page shows a *'|icand 
gprap" ef aevorai mliMa, with Itg eahlse oonBeetsd to 
the firing MaiHoo on ehora. The mines are piahtad in 
sueeeml^ twws acnaes the hhannet to hs difiMHiled. 
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the rniueti, twenty- 

|p|Pl||yMiA tm npeurt, in a Une which 

||M|PPP<iA mmi^ fi«t aeros* the Clwnnel 

^ **«* 0m *» uxmma hr « cahle to an anchor, rhc 

i mm mmm Mifth M tm mm heuv each that each mine will 

t IM 4^ fif hh^ «aat at a depth Clf tan w twelve feet below the surface 

mk mm mm of th* watar. 

A IWJPW WaNf9“ Now, It aa« nadttr be aeen that hIihh* the modern 
I *»f *t«W« tmttiMp ta from «> to oaartr 100 feet iu width, it would 

t AWa, the lAOUt* ha tiBpoaalble (or an enemy'a veaiiel to paes tbrouKit two 

AhANk AnAnaetfOD dr three eoctWMlire tinea of inluca, dlHimiied aa alMive. 

without coming In contact with at loaat two or thrt«-. 

At tm cantor of By an laganloua areangement, one, three, or the 
tn m Mar fho Whole grand group of mines can he Bred, either from 

EAIIii^ am at At the otfutating room aobore, or by contact with a ship. 


im Unw; AI^ fit mm Aerate alt at the will of the operator, it la believed that for 


quick execution, rcllabtUty, and abaulnte destructive 
power, there la nothing equal to our Coast Defense Sub- 
marine Mine System of laying and operation. 

No mine field is complete, or can ever be thoroughly 
effective, unless it Is protected by rapld-flre guns. It 
Is possible for small boats, launches, etc., to be sent 
forward ahead of the ships, and set off the mines h.\ 
exploding large charges of dynamite In the mine llehl 
If the mines are within the “sympathetic rndlns" of 
the expUwlons they will be explodetl bj the shoeU. The 
most effw’llve protection Hgilinst such counteiruiniie; 
or against "sweeping," as it Is called. Is b,\ tlaiiUlna ilie 
field with biitterles of rapid-fire guns. 

We present also several detailed ami geneinl itlus 
tratloiis of the type of contact mine which Is In most 



Tha «yMcm of mining UMd In the Narrowa. New York Harbor, during the Spanish War. 
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BritUh armorod crulacr “Abouklr,’’ sIm “CMMy" and “Ho»na." auak by Garaaa aabaMiinaa in tha North 8«a. 

Date. 1000. SpMa. '^0 knots. "" i‘ 13,000 tons. Cms. two 0,3-lDch. twolvs «-lBeb. IM* «bm». O-iacb. 


The Submarine Vindicated 


The Sinking of Three Large Cruisers Proves the Deadly Efficiency of Submarine Attack 


I T haa Ion* lM>cn rt’otittiiiaod nmotig imval NlrutoaiatH and by 
Uic atiKlonf (if naval warforo under innderii condltlonH. fbat 
the ixjwer which haa a grcnt InferlnrUy in bnttUwhlp atreiiKth 
will retire It* ciipitnl ahljw within Itx own harbor* and fortifliHl 
bameS, accepting blockade by the enemy, and *eek to redtwx- hi* 
preponderance of *trength liy inlnlnK and by dentroyer and sub- 
iBRrliie attack. 

The wlwlom of thi* policy 1m evident, when we Ijear in mind 
the fact that the development of naval war material daring 
the iMiMt few decade* ha* been of auch a character a* to greatly 
favor the <i(*fciiHe and render the work of blockading far more 
bucarduuM than It wa* In the da.v* of nail power and the 
Niiiooth bore, or even In that jierlod which preceded the auc- 
(M'MKful de> cloiiment of the torjiedo and the submarine. The 
menace of the mine and the nubmarlne 1* «o great that It* 
moral effeet upon the bkK'kndltiK fleet Is an anaet of enormous 
( alue to the defpnse The only jKitedhle protection of the block- 
ading fleet agaliiMt the Hubmarlne 1* fur ita Mhliw to keep (xm- 
ttnually on the move, and If the *hlpe arc thus In motion, they 
are continually exiKised to danger of contact with anchored or 
floating nilneK. No rootter how great may be the watchfUlneH 
of llie blockading force, there will be condition* at sea and 
weather which will greatly favor Hubmarlne and deotroyer 
attack; and in the courHC of a long blockade, provided the 
blockaded flw't* are full of reaourcefulneea and daring, It 1« 
Inevitahle that there will be a loa* of ehlpe which, in the 
course of time, will cut down the namcrical ouperiorlty of 
the Idockadlng force. 

Very wlNcly, the (terinan admiralty, In view of the over- 
whelming strength of the allied naval forcea, ha* adopted a 
strictly defensive policy, at leaHt *o far as it* capital Rhipe 
are concemed. Thetie are doubtle** to be found in the varioos 
Bttoniciy defended harbor* of Ibe Qermau coast line, the entrance 
to Which are htevily mined, with the mine lleide 
eomed hy hatterleB of rapld-flre guns which render It Im- 
fM tlie euem,v to adnt>t countermining or mine-sweep 


the submarine fleet of Orest Britain numbered at 
thg;iinithn«]C of war seventy vessels, as against twenty-one 
in efanniitsidoit for Oennany. the difference is more than offset 
by the fnct'tiuit the Oemuin sntnnarines are at liberty to pass 
out into the high seas and curry <m their operations in waters 
that are free tr^n any ohetnirtlons. The Brltlwh Hubmarine* 



llnd their way barred by mine fields, heavy steel netting, and 
\urious olistructlve work of a imrmanent character, which pre- 
vent their eutranct' to the (lerinan harbor* and roadsteads. It 
1* true that press reiwrts sjieak of a British submarine having 
entered one of the harbors, and sunk the Oermon (Tulser 
"Hela,” but this wo very much doubt, for the reason that aa 
yet it has received no official conflrmatlon. 

Although the German destroyers have, so far, conducted 
no attack in force against the blockading fleet, it Is certain 
that, from the very declarstton of war, the sidMuartaes have 
tieen cruising at will in the North Bea; and they have at 
'last scored a success, in the sinking of three Brittsh arnidied 
cruisers of 12,000 tons displacement, which must be reeonled 
as the most brilliant naval snocess thus far achieved In the 
present war, and which iwtabllsbes, at a stroke, ths decdly 
efficiency of this, the latest form of naval warfaHi. ' 

It is in the moral prestige acquired, rather than in tlw twite- 
rial loss to the enemy, that the value of this Oennan mKHmis 
fa) to be esttmated. Not only has it shown the wtadom «f the 
defensive ta(gies adopted by the Gorman admiralty ; but It Will 
have a prolbuuf} effect in provoking a seuge of lUMOUiity In 
the enoriaous fleet, estimated at some 200 ehlpsi, wrWdi Is ^Wild- 
ing the Oeeman battleship fleet in its luane waters. 

The "Abottldr" and her glisters, the, “Cressy" and ^Rofflta." 
an sUpa ef 12,000 tons 'dlsplacmnent, mounting tgro 
and twelve ddneh guns, and protected by a Mrttal brtt ef 
Odneh dxiaor. They were laid down in 1^10^ and 
ton ora, In design, about fifteen jmum old, Ndigafk tOmy bgloiig 
to tbd diaaa of OtaolaeMnt veeaaiat that lA el tlte 

fueerve, |;Mch In a few years tfliBe would be imihg off tte 
acQve aifc Their beat rocent WMd > 
twauty^kiMta. Bl&wthey belniqted 

the diaaitt«r» they w«re manned by ttmum . AlttnMiflit' 
lhaht vWldwneover^ queUttea wWW «#d0«i|>afablB to 
tif^'^«|^/«nH»ad ahtiM of the ••lOiwtiir 

. Aa.'d«f^. topmr - - — ^ 

gtwadd/'t'iMd^ t 



^1 ‘aubniartaHgk', 



eeasfnl aubmiiriiie «tUck at eloae range. 


Irtaaoed and dallberatoif cairiad out To ang^apartlal to tn<iMt of the various tyjiew euploytsl In the preaeut that Just the rfajulred amount of water Ih taken in. 

Otworvor the latter would seem to be the true account; war. Under normal conditions, when the boat is at rest with 

aiu} the Hwwew of the submarine loaee none of Its The form of the bull Is aenemlly dcHeribetl as eigur- Ibe ballast tanks tilled, she will Inivc a few huodrer] 

hrUltlauce it we accept the llritlsh statement. shaped. It Is built of the very bust quality of mild ismnda reserve biioyuue.t , wbieb Is represented by the 

.iadgllBiI from the aocounts of the rescued ofltoers, it steel, and Hie workmanship Is of the highest order, for tot» of her conning tower i>rotrudlng above the waU*r 

would seem that the cruisers were aooompanied with the reason that every seam and rivet must be per- If doslretl, (bis Imoyain-y may be entirely destroyed by 

tba usual dotllla of destroyers, thrown around them as feetiy tight, in view of the service which the boat la admitting u small additional amount of water, tspial 

a screen against submarine and destroyer attack. The called uiwn to perform. Not only do vessels of this In volume to the volume of that part of the conning 

dotUla had left the otulsera about six in the morning, type undergo all the stresses of sea and weather which tower above water. While In the submerged eondition, 

Iigubtthly to repslv to {tort for otwUog, and a ralieving other vessels are subjected to, hut In addition they all communication with the outside atmosphere Is neces- 

flotllla was due to Join them later In the day. are required to navigate at considerable depths below sarUy cut off. The crow then breathes the air contained 

Bnoause of Us relatively low speed, the submarine Is the surface of the water. At these depths the pressure In the body of the boat. The amount of nir originally 

UnitiOd In Its opportunities of getting near to faster of the water Is great, so that the hull must be made tentalued within the bull is sulllclcnt to sup|H)rt life 

shUw that ate in motion; and It looks as though the sutfldently strong to withstand it. with comfort for at least twenty-four hours Hut, in 

Gormans htui made use of u rather clever ruse to draw For sitlnnerged work large storage batteries are pro- addition to the air thus contalmsl, the bmit carries a 
the British shlits within range of torpedo attack. The vlded, which fumlsb energy sutllcient to drive the large supply of compress«sJ ulr iu steel flasks, which, If 

cruisers arc reported to have sighted a number of ftsh- boat from ten to eleven knots for a period of over used for breathing purposes, would be suffldciit for a 

lug boats which It was discovered wore laying mines, an hour. The same eletdrlcal energy will drive her st number of <lays 

They attacked them and Immediately the German suit- a lower speed for a much longer time After having brought the boat to the submerged eon- 

marines were reported as aiqirosching from the fishing There are two distinct conditions in which the lH>at dltion in the manner nbo\<> described, powerful eks'trlc 
boat fleet, “the whlU* wake left by the iterlscupes froth- may be used. In the flrsfc commonly known as the motors are started by throwing in a swibh Thesc 

tng Into view along a wide front." The attack seems surface condition, the Ismt Is prei«red for cruising. A motors derive Ibeir energy from storage batteries c«n- 

to have been boldly carried out, some of the destroyers considerable imrtlon of her bull is above water, a remov- taints! lu the boat, and drive the prois'llcrs. The sumi* 

having their conning towers awash In the earlier phase able navigating bridge is in place, and she Is driven by storage Itatlerles furnish current for miincrons auxlll- 

of the advance. The “Ahoukir” was the first cruiser large, isiwerful, Interual-eomhustlon engines. Under ary mott)rs used for pumping st(>crlug, handling im-js'- 

to be torpedoed. The “Hogue" and "Oressy” drew up these cendltlons she Is managed lu about the same way does, etc. 

to rescue the "Abouklr's" crew and wero themselves as any vessel built to run ui>ou the surface. As for The motion of tlie boat when undi‘r way Is conlrolltsl 
suocesstvely torpedoed. It seems to have taken from sea-going qualities, the submarines of our own service by two sets of rudders ; one of Miese sets, known ns 

twenty minutes to leas than three quarters of an hour have been found In practice to Ije excellent. In ordl- the \ertlcal rudders, directs the boat’s conrK«> to port 

to send the three shtps to the bottom. The total loss nary weather they are fully as comfortable os any sur or starlmnrd Just as d<s*K the rudder of an ordinary 

of oStcers and men was about 1,<I00. The survivors face craft of the same dimensions, and even In the ship. In addition, there arc provided horizontal rud- 

ei«^ini the attack was so boldly made, that at times hsavlost weather they are entirely seaworthy. dors, which serve to l•ontrol the motbai of ibe Iwat 

the "cnping towers were exposed at tfiose range, and The second distinct condition exists when the tswt Is in a horizontal plane ; that Is to say, the depth at 
two or more of the submarines were struck and submerged. To pass frmn the surface to the submergetl which she runs Is regulabsl hy th<*se rudders. For 

probably dlsablod. Bvldeoce on this point, however, is condition, certain valves In the interior of the laml steering In the horlztmtiil plane, Instruments are pra- 

at present c^ure. are opened. This allows the water from the st‘a to vlded, so that the boat may b(« xmvlgnted with the same 

The following description of the construction and run Into great tanks built within the boat, and thus degret* of accuracy as Isjuts ou the surface. The first 

opeantlon of the suhinarlue will awly In Its princlplea virtually aluk her. These tanks are closely gaged, so iCmciuded un pixa> ns ) 
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List of Ships of the Triple Entente and A® OikI 

Probable Additions of New Ships During the Ensuing Six Months 


active commlHatciii in the 
variouM fleete now en- 
Kaged in the Great War 
of the Natioim is com- 
plete to Septemher Ist. 
1914. VchhcIh that have 
been eunk or been 
driven to ncuti'nl ports 
Hi nee the oix'ulng of the 
war have ia'cn omlttwl. 
TUchc incliide for the 
British fleet, the scout 
cruisers "Amphlon” and 
“rathflnder," sunk by 
mines, and the armored 
cruisers “Aboukir,” 
"Oressy," and “Hogue,” 
sunk by submarine at- 
tack, and for Germany, 
the scout cruisers 
‘•Kohl” and “Mnina,” 
and the c r u 1 s e r “Ari- 
adne,” and two torpedo- 
boat destroyers lost In 
the engagement of Au- 
gust 28th, at the mouth 
of the Elbe, the scout 
cruiser run aground and 
Mown up in the Baltic, 
the hattJe-crulHer "Goe- 
Iwn," and the scout- 
cruiser “Breslau," which 
have lieeii driven to the 
I lardanelles— n c u t r a I 
waters. The tables give 
the date of lauiieh and 
the displMCemetit of tlic 
battleships, and the 
Mpeed and displacement 
of the cruisers. 

It will be utidcrstocsl 
that at any time, ami 
eien iK’fore these tables 
are published, for which 
we are Indebtwl to Bras 
sey, a great naval battle 
may neeessltnle the ret 1- 
slon of these lists. But 
since the names of ves- 
sels that may be lost will 
be published in the vari- 
ous official bulletins, the 
reader will be able to 
make the necessary elim- 
inations from the tables 
as thus presented. 

At present the sltuii- 
tlun Is such that most of 
the powers are in ii 
position to complete at 
tbelr various proteete<l 
naval bases and ship- 
building esiabllshmcnts, 
the vessels which were 
under cnnstrtu’tloii when 
the war ojieiied. Eng- 
land, having the full 
command of the sen. will 
lie quite unhindered in 
this work: Germany, 
m o r e t) \ e r, with her 


strongly protected lij 
fortifications, mines, 
etc.. Is able to do the 
same, and probnMy will 
Ih* able to pursue her 
shlphuUdtng policy un- 
htndered for some 
months to come. France 
is in a similar poaltlon, 
and Austria and Russia, 
tbOUlliii <n>pased by over- 
wiiglaks naval forces, 
are not M yet under fire 
front the eea nor are 
tbelr sbipballding plants 
sertonaly threatened by 
land forces, 
llie atilpa *** 


BuUt, I Build- {Total. Bunt I Build- iTotal.j Btriit. I BulWr Total. Boat '• 


l*t and 2nd fllB« 
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Tbrwi Britlah Uomlntou dmtroyon b 


Marlboraush 
Empow IS Indli 

i Kins George V 
Ajax 

Audadotu 
Centurion 
I Conouoror 


III g»bec 

012 Prini Luitpe 

Oil Friedrich doi 

911 KbImt 

010 Oldenburg 

000 Thuringen 

009 OsttrieSand 

900 Helgoland 


matrrtna II 
Alttandn III 
ImptrurUn MorU 
Sfwiopol . 


.If 

Poliavat 1 1 I 

imperator Pavol 1 ! , t? i 

Amlrel I'ervosvanoyl f 


' Laiinchnl 

Name | Otiplaoe- 1 

i 

1 iois 

1010 
; 1000 

Km Via Luite 

Er, Utrthu 

Derffllnger 

Lvltnte 

SeydUU 

Molthe 

1 30.000 

24.640 

22.040 

18.700 
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lUapli^ 

1004 

loon 

0«ui«chlMnU 

H«B&OTer 

1.1.040 

1002 

1900 

1008 
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aSiSSas'’ : 


1003 

loot 
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loot 

1001 

lt.«48 

1001 

1806 

1807 

1800 

liSWiP 

Kata^wtoSm der 


1000 

1890 




20 aMps 

248, fro 


iicrafiiA. 


mm 

laonn ffiaUHat*. . . 

SSt"'-...: 

gawjsvttcfa .. . 

SahJpa 

*tot«k'flM, 

} jpto 

77.7M 


11.786 
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IB 

shtptv ‘ 

next 7 

be * 

the 

lndfaMt|tl\1t!r'>4 iMi' 

datam ; 

the - 

by 

created 
of the 

betb” ’ana .laOt 

spite” and - 

March by t|* -411^ ' 
of the “JWiyfh" »«a ' 
“Barham,” and tfca 
■'Valiaut.” AB e< 
these shlpa HM SiBdtelii 
They are <tf SfjMO «Mil 
displacement, and 
ore notabla ae betac'^ 
first dreadanadhtn to 
mount the HMneb |toi> 
of which they win entoy 
eight lu four tamCi «U 
the center Une. ' 

inch gun fires a aMI 
weighing I.nfi poaadn, 
which is dlsehatgM 
with a mtiagle veloetty 
of 2A00 feet per seeond 
and a mnaale energy of 
M),tt00 tons. The gtm 
weighs 98.8 tooa, add tt 
is enormously snpetlot 
ct 10,000 yards to aity'i 
thing afloat toriiay. An^ 
other remarkable tMV 
ere of these ships is that 
they wUl have a speed 
(it over 26 knots. Ihelr 
belt armor wUl be from 
18 to 14 Inches in thick- 
ness, and this oomblna- 
tion of qualities will en- 
able them to overtake a 
fleeing dreadnought 
fleet, and by engaging 
the vessels at the rear 
of the line, toree the 
enemy to accept a fleet 
action. In the acont 
class, Great Britain 
will add by Decem- 
ber 1st, seven veaeflla 
of the type of the ”Are- 
thuim,” which wna en- 
gaged in the recent light 
at the month ef the 
Elbe. These tolpa monnt 
two 8>ln«h and elx 
4-lnch gune and «*ffry 
fnnr torpedo tobea 
for the fil-lnch toepedo. 

^iie speed to fiO knoto. 

By M«roh tot Or eat 
Britain wtll l^e added 

twoin(ito'iifk(«''<^ 

Fraitok to' iMl ^ 
wUi to atfic to add to 
her fleet the 7<ttotototo” 
and ••BMtofljito'^'veaaito' 
of flfigKiO lew and 'fit ' 
kneto.4|>fei)4^itjn4aniir' ' 
tog iw IfiAdMfii touto'- 

toeiiMti’. 

'Itoinfin,- fif.' ini,' ^ • '' 




iniUw WrilglHt tie IdUed tl libvn ooe year old. Enter* 
pl^lK JltiaM #009 tuinovwed that the lawa did not 
ItV^Mee Ike mi* wten the latter went Into the ocean to 
1^' «r When CWfr oadertook their annual migrations 
;Pm 'WKl»eiiflh«'!»W to waters aa far south bh Oall- 
that them eealM could bo 
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23 

28 

23 
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Leon Oamlwtta 

Jule* Ferry 

VIcur Hugo 

CoiuU. 

OkUro 

ManwIUalMv 

Admiral Aube 

Mils 

I 

ft 
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u,iM 
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1 
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, 16.170 

1 7.000 

u.a30 
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2K 
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22 

21 

21 

21 

21 
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13.000 




21 

asiwSLi , 
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ss 

m 

tSsr- 
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21 

21 

21 

21 

21 

Dupctlt Thouan . i 
Jeanne d'Arc 

Desaix ... 

1 7..W8 


aAshtps 

4t4.ado 


0 shtps 

04 220“ 


isshibii. 

191.761 


ttoto eiW ha oi Chen wui 
donhtM nahe tr^rr 
effort that the extsenetee 
at the her wOl permit 
to eonii^ete these etaft 
aa4 pat them afloat 
Qnat Brttala aad (ler> 
maar. baeauae ot tixdr 
large tooUlthM. will 
anfee uoflmhtediy a oou> 
*tdnn*hle Ihcraaae, bat it 
n iniKiii«iM« to piediet 
how natiy odheseceatt 
end *rhee> he eem- 
pMafl in the earUer 
mouths aw amt. 


non many ranta <iaa»> 
” thw* iWatiou to the 
kflffng ef ter aenlfl tn the 
seal lOatida of Alaaka 
have hem betere vartoua 
depattnents ec the Oov* 
emawn^ and had their 
origtn la the kflffag Ih 
OlMt water by eabjecta 
«f oOier uatloas of ter 
eoal* which, although 
breeding on the talanda 


TABliB V.— UOirr CBUlalCBe- 


of thefr time la the wa- 
ter in eeann of food 
and hi hBonai adgra- 
tims. Who tntereet ot 
the vllffranittmt lay 
malifly In the fact Ihait 
they teed In the tent- r 
tory ^^JnlteW. 
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punued and captured eoitlly In the water. The killing 
ot tbeee anlmalH In the water, unlike the kilting of 
them on land in a well-regulated manner, Involved a 
deadly menace to the HiMscles, for the reaiW)n that tlut 
water catebes comprised from 50 t(, 86 ik'f cent of 
femalos, WhUo the laud killing carefully eschideil 
fcuiHlee, After many 
effortK treat leu were 
concluded with tlrcaf 
lirltain, Japan, and 
alu under w li i c h hi m 
killing waa prohlldtcd 
for dfteeu yeara, and in 
all of the negotlatloiiN 
leading up to theae 
tieatles it whh the con- 
tcntlon of the United 
Htatea (lovernment, and 
Mdinltted by the other 
iiMtioiiH, that the killing 
ol brciedlng feuialea In 
the Hcu. and not the kill- 
ing of NurpliiH iiiHlea on 
laud. waH the «!aiiHO of 
decrenae in aeal life ; and 
these conclualuua were 
aiiparently fully catHh- 
llahed by all Indeiienil- 
eut Inveatlgatora a n d 
ecientlflc observers who 
have vlalted the a c a I 
island and atudled the 
Huhje<.t, and the results 
of the suspension of sea 
killing hiis at>])Hrcntly 
verified the fiudirjgs. 

Cliarges of fraud, cor- 
ruption and negligence 
on the part of the Uov- 
ernmeiil einplo.ves and 
the lessees of the sealing 
tights on the Prlhllof 
Islands having Iteen 
tnade Itefore Uongreas a 
committee was appoint- 
ed to Investigate the 
ebarges ; and must of 
the testimony upi)earM to 
have l)een directed to 
show that the diminish- 
Ing numbers of seals has 
been due Ui the indis- 
< riminnte killing of the 
seals on land, and that 
great numbers of female 
and yearling si<als have 
been taken by the 
lessees, contrary to law 
and their agreements. 
As a result of the in- 
vestigations the person 
who Was mainly instru- 
mental In bringing the 
eharges was s e n 1 to 
Alaska by the (smimitiee 
for the purjnwe of In- 
vestigation; and a rc- 
oitenlng of the Investiga- 
tion has been ordewsl. 

A minority of the (k>n- 
gresaloual Committee In 
charge of the matter has 
however presented a re- 
port that takes excep- 
tion to the action of the 
majority, and In it they 
point out that the testi- 
mony taken does not 
substantiate the charge 
that female seals were 
Idllod right and left, but 
that It was Intended to 
relate to the killing of 
y e a r 1 1 n g s, the sex of 
which It has been as- 
serted cannot lx* d 1 s- 
tlngulsbed. Much tsm- 
fllcttng testimony w a s 
taken on this unesilnii. 
and while the mlnoritv 
report contends that ibe 
cliarges wen- disproved 
by evidence of a reliable 
character, the mnjorit.v 
of the coiumltlce has 
ruled for a rcii|K-iilng of 
the caae. wbliii apiMir- 
ently means little more 
than a repetition of the 
tcHtluiony already taken 
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The Munieipal Theater of Santiago, Chile. 
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Our Latin American Opportunity 

An El Dorado for Our Business Men 

By John Barrett, Director General of the Pan-American Union. FonnerlyU. S. Minister to Siam, Argenttna, Panama and 


I F Idttlii Auerli'a will be approached by all tboau who 
wUh to vugagc in Ita material evoluthm lu the name 
way that the opiiortuultlea In the United Htatew and 
Canada have been approached, with the correaiKindlng 
vlctorlea and defeat*. auw-eKHCH and dlaaiiiiolutmenta, 
there la no reaaoii why tlKi'c ahould not be a develop- 
ment during the nest ten yeara lu Marne aouthern ua- 
tlona which will bring not only gn^atly addwl proaiwrlty 
to their |M>oplua, hut antlafai'toiy rewardn to the engl- 
iietWM and iiiveatora of the United Mtutea und Euro|ie 
who eo-operate In the right, eplrlt with them. 

For many yeura the Fun American Union, which la 
the InleniHtloiial orgiinlxatlou of the twenty-one Inde- 
lauidwit American reimtillca, maintained In VVnshlngUm 
for the development of commerce, Intercourac. friend- 
alilp and iietice among them all, Ima been tarrying on 
aitlioiit (Hmaing u protmgandu to educate the tample of 
Uie United Mtatea regarding the Uatlu American <tain- 
trlcH, and, in turn, to Inform f.utlu Atnerlta concerning 
tbla country. There are no iKjtter luatrumentalltlea for 
the advumvnicnt of twth conlldeuce and cimimerce, of 
gtaal underatuitdlng and trade, thau the apread of uaeful 
and reliable Information al>out eacb country among all 
the <tthera. I'ln* better they know each other, their 
reatmn-ea, their ia>leiitlnlltleH and their peoplea, the 
more will they be dcalroua of promoting exchange of 
eomiueree and alwnya preserving fmnee and pniaperlty 
throughout the Western Hemlaphere, In response to this 
i-onatant agitation of the Tan Aiuerl<-tin Unhuj there 
has lajoii a gradual growth of Interest in each American 
reiniblle alwait tin* others, and esias-lally lu the United 
States about its sister American nations, which has 
la‘cn gratifying and enconniglng. 

Effect of the War on Latin America. 

It has reniiilneil. however, for a groat misfortune In 
the relations of nations to center an extraordinary and 
sia*elnl interest In Latin Ameriea The European war. 
which Is perhaps llie most deplored eomlint in the his- 
tory of the world, has uncxpcctwllv emphasised to the 
Wwtern Hemlsiilwre the present onward movement and 
the future iiossllillltles of each (pf the JiHtln American 
countries, not <pnh In (ouimeiet, luit in everything that 
pertains to luiileihil. (S'PUKpmle and sppeial advaiuvmcul. 
Altlippiigh a larger niiiiihei than Is generally apprtK'lated 
<if our mnnufactiirers, exisprlers. Importers, hankers, 
travelers, and students ppf the world's progress had 
already deveppped eUpse ncppipilntunee with Tmtlii AmiT- 
lea, which was bringing sph'iiplld resultM, still the great 
majority of ipcoplc In the I iplt»sl HUlies rtaiulri-d sppine 
extraordinary event like Itip' Lurwpean war t<p turn 
their attention to the southern republics 
To get a rirojier apiprtH iatlon <pf Latin Amipi lca certain 
fuiidam'^ntal facts must be Ippphic In mind ‘I/nllip 
America" is a coiuiprchcnslve term It Iialudcs all of 
the cuBUtrtda from the Illo (Jrandc und Straits of Key 
West to the Straits of Magellan. "Siwnlsh 

AineHtXi,'' A tflmi often misused, dot's utpt Include Hraxil, 
which Jatgwrt area and population tpf any cp.un 

try in IpAtltl, It alwi excludes Haiti, whhli 

thODgli ,Hd^'p ta Ipol^tlal lu the commerce and (le\elipp 
ment of itUMla tba Cilirfbbeao iiea. lu discussing 



Latlu America, howover, the average umn in the United 
tltatiiH must uot make the cardinal error of orerlipoklug 
the Individuality of each tine of these tsiuntrles if he 
Is spoaUng of Argeutlna alone, he must not call that 
a Latin American laud or Its population "Latin Ameri- 
cans." He should refer to the country Invariably as 
“Argentina" and to the people as ‘‘Aigentluea.** In 
meuMuiilng the Rraxlllaus they should uot he called 
“Portuguese Americans," but "BrazUlaua." In oousld- 
crlng Ohlle, It should not be described as a Hpanlsh 
American or Mouth American ctnmtry of the West Coast, 
but distinctively as "Chile,” and it should be remem- 
ls*red that the "Chileans” are just as pn>u«l of being 
t'alUsl by that name as peoples of the lands of Europe 
are anxious to be called “Englishmen, " "Frenchmen," 
“Mermans," etc. 


routes of tronaiKWUitkai t«p the priucl|Mtl poyta ot tbia ' 
United Mtates tluiu they are to the prlnoMiI 
entrepdts of Eunipe. Columbia «n<i VtMWiMlA, Umhi< 
much os they arc In Mouth America proper, Mm nora 
remote than they really are. llie diaWitM ‘trm IhOi 
most northern potuta of thoae two conmlM to K|y.'; 
West la leM than the distance from New Tortt oBy to ' 
Kansas City. 

These lauds that border on the Outf of Mesloo aiui 
the Caribbean Men present to the United MtnMa ragt 
tlelds of comltoerclal and fluanclal activity. Home ef 
them have already made remarkable progreas and are 
coiidncting a rapidly growing trade, but the majority 
of than need an atmndauce of money to be Invested in 
ell IdDda of materiel enterprises lu order that tbiy 
may enter gpen a great progreeslve advanoement. The 


There has be«i too much of a tendency lu the peat to 
call alt the peoples south of the United States “Lettn 
AmerU-ans,” as if they all bad the same history, the 
same characteristics and the same peesltdllUes I The 
truth Is that almost every one of these twenty ooontrlee 
has Its individual characteristics as dlatlnctlve as those 
of the United Mtates. When the commercial man, the 
engineer or the traveler vlolts these countries, he should 
always bear this fket lu mind If he would win the afi- 
preclatton, interest and confldeiice of the peoples with 
whom be Is attempting to do business or associate. 
Closely allied to this thought is the necessity of the 
avoldauce by all men frmn the United States, when 
visiting the southern countries and peoples, of an air of 
patronage, or of suggestion that these lands are in any 
way behind the United States in progress or dependent 
upon the United States for their proaperity and devel- 
opment. If any such suggestion Is to be made, It aboold 
come from their jieoples rather than thtwe of tbia 
country. 

Latin America in North America. 

In studying Isitiii America it also should be noted 
at the very outset that there are signal geographical 
dltferences with corrcspondlDg segregation of lutensta, 
of commerte, and of opportunities. The average atiper- 
tlclal ot)server should not forget that there are ten 
IMln American countries which are not in South 
America, but practically a portion of the North Ameri- 
can continent Mexico, the five Central American coun- 
tries of Guatemala, Salvador, Honduras. Nicaragua, 
and C'Osta Rica, together with Panama, Cuba, the Do- 
minican Bepubllc, and Oaltt, are dlatlnctlvely, from a 
geographical and commercial sUndpohit, North Ameri- 
can. Tbo commeivdal and dnanctal transactioHs of all 
these ten countries are greater with the United IBhiiw 
than they are with Huiope. .*« thif-aamg group g^l^ 
could he cioased two Of the countiiw the 
American ixmrinMti nam^y, -Qdotnhta'ahtf 
Doth of these cmintries, for examtite, Mf^nlh MM' 
I'roducts with the United States than they do with tw' 
individual Eufopean country. In omudderihg, thelM , 
for«>, the aubdiviaimui of Latin A»erh»> aalliif .(tf 
iiisixri in one dWieion ttmiie twelve eothitriM JwIthhiiMl. 
not only becanoe of their commercial and ttmuMdal foia- 
iioimbj^ hut .lijKfittse of the that jkia wBrn jtf . 


toxalled dlflCttlUea of revolutions and instability Of 
government must not be exaggerated to the extent that 
there will not be a reallaatiou of thetr enormous natural 
resouroea. Although unfortunate conditions may have 
obtained, for Instance, for some tUie in Mexico And hi 
one or two of the Central American and other Carib- 
bean lauds. It is the firm belief of those at os who have 
studied the field for long years (hat these .unfortnuate 
oonditiems are rimply the darkness before the dawn, and 
that daring the next ten years there Is golfig fo be a 
new material and commsrclal era in all cd them whlctl 
will astonish the world. These twelve eoantytUS rnuM'; 
sent a combined poputatiem of thirty millions, and they 
alrendy conduct an annual foreign trade valtwd at atbv 
proxlmately 1700,000,000. In this trade the United 
States is incresslug Its transactions much faster thna 
Is any country of Europe, uotwitbstandtag n prevaiUnt' 
impression to the contrary. It is, therefore, logical thUt 
If these twelve countries or their oemtrUmtory doasta 
are conducting this foreign buslnens just as the Cattht 
is opening, they should In another ten years IttoMass It 
to 11,000,000,000 and more, with corresponding nfivin- 
tage to them snd the United Statss. 

The Influence of the 1 

The significance and value of the raimmn am 
alwaya take Into conolderattou thMe eiWAtidWb, 

Which, os It were, ate <in the way to the fteiihl. fJagnitp' 
in dlscusalug the- Panama Canal (here M IhongM oinlit' 
of what Is beyond the Canal in the ?«eUle thwfar If n 
bridge Is built across a great river eMgNMddfig 
portent cities or localities, the nri^difiMdkiM AppMOOh 
tug the bridge benefits and la tmlM hp ^ W ' 

nelgbboriiBod tieyond it dSn Pabfithn 'Ofatifili' M h ' ' 

#ater bridge between the 

wui benefit the Latin grilMthiPr 

;;jt»'tbe Athintto Inst os iMIi' 
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lU^pMi; ma >t nut Wt nae dlveralty of climate and 
area nearly equal to that of 
OWllama, Owec^ aM Waahtiutton combined, or more 
thai) that at Teiiuil, It ia ImprovioK ite porta and bulld- 


dsnfthio- inn nllnwtbr 'Ctau tken Into the interter, whlct 


ji»:0 j ff N w*i ed 


tnnt, are betac oonnactod by a great longitudinal line. 
AQ this oawtraction la tnuoformtng ite ecoiiumle <le- 
velopnieiit I’rom the forented and fertile areas of the 


^ ■ aooth to tm and nitrate aecttona of the north, <!hlle is 


I aw.ipiitfiiil entadac open a new life urhich muat receive a fresh 

taatt^ fp^klb «MW'‘ai^ a gpiw n ihad tauputae ttem the opening and use of the Canal. 

||t W •mtnut *»» vaat interior country of Bolivia, with an urea 

(it jhk ttaned d<^le that, of the. state of 'Fexaa; the long reach of 

teaonroe- Pm, with a eoaat line on the Pacldc eqnal to the 
g pha^ tlw ^ <’*’**^ Whole Atlantle Ooaat line of the United States from 

iNKlim’trtiiW- ICalne to Oeorgla; the leeaer, but resoarceful area of 
hayfilWOMlM <i< tw«M maUoiiB EXmador. aU tributary to the PacUlc; and the western 

nettnft wkthMit ^ ClUMl, an aaanal eoaat of CkAombla— the only South American laud which 

rjlMigA la exeeaa loC ISOOtWXMlM- If baa an eKtenalva ooaat on both the Atlantic and l^acltle 

ecMlttel tfUa trade In tMr fanner —bud Ita slater tend of Veuesuela lllcewtae, through the 

tg that tim wiu bnUd it «p conetractlan of ratlwaya, the eaploltaUon of their mln- 

ritbla ‘the amet ten yaara, tnalle oral reeonrcea and Uw development of agriculture by 

i Sthlea Waa at a great disadvantage Irrigatloa, form an inviting field of opportunity. 

It eluSild now, by using the Canal. in considering the future of the wcHtom i^itin Amerl- 
abare pt It. can coontrlea, the towering Andes should be classed 

as a favorable instead of a frowning feature in mate- 
’■ *# 1 »a WaoT r.m.iin Amartea. *"*•*' bidnstrlal and agricultural advancement. Down 

,, gm ww WWW « MW «nian«m. ^ aeetlous, though not In all, 

Wle Vritbln the Hmlts of this article to come rivers wblcfa have been harnessed or must he 

SgPrM «t«fally «» owiwr^ material, eoonondc^ hameaoed for Irrigation, electrical power and other 

aiip iW W i lna a B lag pooalbUlttaa of each one of the twelve uttUtlee. Though In the main the Andes present a 

•dWllllllili or thadr ooaat tinea trthutary to the Paclfie, front to the Pnclllc wblcfa la uninviting, they contain In 

(Mt oei^iala intereetlng oondtttona and potenttalltleM the Interior uumberlees valleys and numerous plateaus, 

tWl u d bb e nipha a laed . Prom long f a mili a ri ty with which only await conneotUm with the coast by rall- 

liwe /ntmntriea, their geographical foematlon ifod ttaair ways to become the home of considerable populations 

. jawaroea X do ant share the contentloo ot many per- ood the aoenee of Indnatrla) and agrkniUural prosi>erlty. 

mpt that timy do not offer a spedally Inviting field for 

aailtdl and emnmeroe. It la to Tha Euatnm South American Republics, 

who 0<NMi up flfH Anmn Wont Oout 

ef Anwrioa today sees mneh that la forbidding Turning now from the northern and the western 
and diMiniliaglag in am vast extent of unwaterad and America, we consider the vast area, 

plateauB and Thla was true. *•** economic and crimmercial wn.lltkms and the i»oten- 


tba Wngt Com <tf Lwin America. 


Tha Ewetern South American Republics. 
Turning now from the northern and the western 
portion of Latin America, we consider the vast area, 
the economic and crimmercial csmilltlons and the i>oten- 


idverar, of thoae who first looked upon the ehoree of ^ <WMrtrI«. of South America tributary to 

■n«h ef the Parifle Coast of the United Statea. There -outbraetern Atlantic; namely, BroaU, Uruguay. 

hW bean awih on extraordinary development In the Paraguay, and Argentina. Here we have a population 
mrld porttona of Oatlfornla, Oregon, and Washington approximately thirty mlllloos. and a foreign com- 
thcough Irrigation, the harnessing of water i»wer. the ^ condlOons. amounting annually to | 1 ,- 

ttoUdliig of rallroade and the emidoyment of modem fiflO.000.000. end It Is no exaggeratkiu to prclk-t that. 


mellibda of agriculture nod Induetry, that there la good 
neaqa to believe that ttie oorraopoiidluK sections of 
Hexloo, Central America, Colombia. Beuodor, and Pern, 


when peace Is again restored in Buruts* and these coun- 
tries have recovered from the hllghtlng liifiuenee of 
the war, thla trade will comuieiu'e a development which 


BoUvla, and Chile will exiwrlence a tike progress and « <>««<»«• »» the outside within twentj years 

prawertty when almUer meHnsls have been employed tlimlf. Ilesptte the fact that In one or tw. 

to ttiHB. these countries there was a finauelal depres 


'WbUt alraady, moreover, has been dune aitd Is being 
dene In such a remarkable laud as Chile la strong evi- 


rOKEION COMMERCE -OP 

LATIN sfiMERICA-1912 

NORTH AMERICAN GKOUP 

wramra. TOTAL I66S.901A07 

MSSUCO 

*“it aUSARAWA 

***”*** 



irapMlteea. 


alon prior to the war, they Iwve such enorunnis 
natural resources ami cataicUy of production that 
'they must go forward even beyond present reultzii- 
tlon. The fact alone that Braall has an area 
greater than that of the connected area of the United 
Htatea, with every variety of climate and product, with 
navigable waterways luoce extensive than those enjoyed 
by any other nation, and with a coast line on the At- 
lantic nearly equal to that of the United Ktates on the 
Atlantic and Pacific combined. Is evidence In Itself of 
her potentlalltleB. Although it may in* true that the 
110,000 mllee of navigable waters In the valley of the 
Amoaon are largely In the tropkal belt, the now life 
which is coming to the tropics as a rt'sult of th(> ex- 
periments already successfully demonstrattMl In Pauaraa, 
along the Caribbean, In India, and in other tropical 
sections, proves beyond question that In reasonable time 
the AmoaonUn and tropical section of Brasil will be- 
come the scene of an econimilc evolution and the home 
of iiopulatloiw not dreamed of by the average observer. 
If, therefore, the Investors, the capitalists, Uie engi- 
neers, and the advance agents of commerce of the 
United States realise now this iNKisUdlity and get ready 
to co-oiterate with the BrasUlaiis In this development, 
they cannot fall to bring great and good resulU even- 
tually alike to the United States and Brasil. 

Uruguay and Paraguay arc small In area compared 
to Braall and Argentina, but they make up for this lit 
present progreoa and future potentlalitieN. Uruguay 
occupies a poattton of Importance on the South Ameri- 
can map not unlike that of Holland and Belgium on 
the map of Burope. Hie foreign commerce It already 
conducts amounts to nearly | 10 O, 00 U,(XM> annual ly ; and 
its progressive capital, Montevideo, which has recently 
spent 910,000.000 ofi hatbor Improvements, convimnai 
any observer of Uruguay's iigpurtnuctf and wealth. 
Paraguay has suffered in the past from cumiiuratlve 
laoiatluii, but the world la now reallxlug that It Is a 
land of great agricultonl paaelbUlttas. 

Tha PragrPM^wa Poeitioo of Argentina. 

Reeervlp^ fpir Uie (ast, but not as least, oonslderatton 
uf the ArgsiiltBe'INpobUG, we dbamss a country which 
la mte iff -tfasi meet totaMattag and iuvltlng In the wide 




'lietoe Moilpa jfimeet eiri^ 


t, havtag A gnmtev leaiA in ita ooaneoted area fxom 


m 

north to south than the United BUteg, covering mow 
square miles than that section of the United States 
east of the Mississippi River, and conducting an annual 
foreign ccnnmercc valued In normal llnich al nearly 
9000,000,000, it certainly Is deserving of the closest 
study. Although It has ts-eu clinrm tenzed with the con- 
struction of a railroad system and an agilculturul de- 
veloianent more extraortUuary than that of any other 
country In the Western Hemisphere, exi-cpt the United 
States, it has only just begun to enter upon a pcil<sl 
of power and iswltlon In the tiiiully of nations whh h 
must grow In Influence and wealth us the years go hi 
While the central section tributary to th<' mouth of 
the River I’late system has reaehwl au extraordUiai.\ 
|irosiH-illy, large seethms of the northwest and south- 
west correspond In their possibilities to the similar sec- 
tions of the Unltisl States and are worthy of the elosest 
lusiHs'tlon by the craistructlve englius'rs, caiiilalists, 
eommcrclal and tlnamlal interests of the Uidted States. 
Buenos Aires, the cuidlal of Argentina, is typical of 
the land as ti whole This city, with Its ixntulatlon of 
I.IKIO.IMX), to-day ranks us the thlnl < Ity in the Wewtern 
Hemisiihere, coming after New York and I'hlcago ; the 
second Latin city of the vmihl. 1 unking after Paris, 
and the largest city south of the Kquator' When 1 
was minister there ten years ago. I freepu-nlly couiitisl 
along its extensive system of dts-ks and wliaivcs a hun- 
dred merchant vessels loading und unloading! The 
Argentines themselves are a genial ami progressive is*o- 
ple, and recognize the value ami usefulness of the cts 
operation of legitimate foreign Interests. 

In eonclutling this survey of u portion of the Western 
Hemisphere which extends from Mexhsr and (hiha south 
to Argentina und Chile and covers an area of nine mil- 
lions of square miles, or three times that »»f the Ihilksl 
States prorier, which maintains a isiiiulutlou of seventy- 
live Demons that Is Increasing more rapidly by repro- 
duction than the {Hipulatiou of the Unltisl States, which 
In the future may prove even a greater Held for Immi- 
gration than has this ismiitry, and which alroudy buys 
and sells In tradt* with the foreign world pnxlucts 
valued at the Immense total of nearly ft.Otgl.OtKi.OOtl, we 
must reuieiuher that the most lm)Kirtant factor of all 
tu its relations with the United States Is the practical 
upidlcatlon of ris-itins-lty of Interests. The great mate- 
rial interests of the Uiilled States must not only 
consider their own opisirtuntly In these countrleH, but 
the iqiiiorl unity for these conntiics in the United States ! 
Our Imsliiess men must ctaleavor to increase the market 
for South Amencau pnsKicts In the United States us 
well as the market in South America for the products 
of the United States. 

A Final Word of Caution. 

A word of caution, however, niiwt here 1 k> empUaslxeil 
It Is a mistake to assume that, on account of the war 
In Kiirois«, there Is to he au Immediate and enormous 



Hm trade of the South American republics. 


(irofit in Latin Amerlia for the commercial, tluauclal, 
InduBtrial, and engineering Interests of the Unlteil 
States, It will require couaiderable time fur a readjust- 
ment of condltlona that will permit of such laisHlhllttles. 








Opinion from Prominent Business Men on Our Trade 


An UnpraatnUe Expcvlment 

Mj cocapkojr** nperienec Jn lt» line proved It unproflteble 
in the Hcnitti Amerlran trade egalut tbe eempetttlon of Bnro- 
p«an mannfactiirete. whoee facllitiee In ooate of prodnction. 
ablpment, and banking were aucb w to blfhlr dleeourage onr 
cSorU. SiDNit Uiwn. 

Pblladeipbla, Pa. Preeldeat Welttaoh Oomptmf. 

Hi|^ Staadwdi are NeccMary to Hold Mariieti 

If a footbold le once eecured (and It does eeem under prea- 
ent eondlttane aa If there ebnuld be no dlfflenlty la getting 
ancb trade a« would be eatlefactorr from tbe point of view of 
terma of aettlement, etc.), the following two faetora would be 
of greet importance. 

The nianufactorora of tbe Dnlted Btatea hare flnallr dlacor- 
ered that, in order to bold any market, tbelr product moat be 
of tbe very bigbeat aUndard and ao maintained. 

Tbey hare alao learned to atudy the peculiar reqnlrementa 
of any market, and 1 believe will thua be able not only to anp- 
pty the very hlgheat grade of product, bnt one wbirh, aa a 
reanlt of aucb atudy, wUl be beat adapted for the country In 
wblcb It la aold A. 3. Pobthi, 

Klagata Palla, N. Y. The BhrtMed Wheat Company. 


FM Hmd Siiowladgv fa NMd«L 

AmeHOan esport trade can bo Inereaaed permanently In only 
one way, vli,. by meetlag European competition aa to pHee 
and loiiiia. We may Inereaae eaport aalaa tamperartly in mav 
Unea beonnae of tbe abortage of European gooda bnt trade 
can only be retained by meettny oompetitioB. 

Almoat all South American and Baatem trade U done m 
long time. Credlta are eitended for a year or more. mUa U 
entirely contrary to tbe American way of doing buelnew and 
tbe average American bualneaa man will not conaent to lt^®‘ 
vldlng he can aell hla gooda In bla own country on abort oma. 

In moat Unea of gooda manufactured almoat entirely by aia- 
chlnary, eompetlUon aa to price la comparatively eaay emiv 
to Improved and perfected methode of manufacture In Ameri- 
can factoriea, but where human labor la the principal (actor 
In manufacture, It la hard to compete In price with Bnropaan 
gooda bccauae of the lower average wage acale In Europe. 

In order to gain a permanent foothold in tbe expor 
there niuat be a very careful atudy of the taatea and d 
of the people of South America and the Beat. Tbla earefnl 
previoua preparation la not characteriatlc of the average 
American bualneaa mao. It will be neeeiaBry, however. If wa 
wlab to rcUIn a large export trade. 

CuaUMa H. BDlAVao, 

Chicago, lU. Preetdent fiattonal Walah Ooatpany. 


Glv« the South American Whet He Wante Foreign Trade Most Be Syetannticelly Sought 


Before the American manufacturer ran hope to compete for 
tbe world'a trade In foreign inarketa, he muat atudy the oon- 
dltlona and the wanta of the vartoua conntrlea and tbe peoplea 
with whom he eenka to do bnalneaa No manufacturer who 
conllucu bla hualncea to America would contlnuo to make laat 
year'a atylen to aell to tbla year'a trade, but aoino mannfae- 
tnrera aeem to think that, becauao the atyle or cbaracter of 
an article aulta the Aiuerlcnn trade. It la good unougb for tbe 
foreigner. Until be la ready to treat the foreigner with the 
aame conalderatlon that he treata hla home trade, eapeclally 
when he attempta to compete with othera who do ahow that 
conalderatlon, he la going to be at a dlaadvantago. 

In other worda, no matter whore you aell your gooda, you 
uiuat give the buyer what he wanta and in tbe way in which 
he wanta It. If you atudy the condltlona abroad with the 
aame care tbat you would atudy thoae at home. It will be 
found tbat there will be an ever-growing foreign market for 
the producta of American manufacture. 3 W. Eaena. 

New York. PretUent Kemlnpton Typeieriter 
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Study Your Maritet 


nrat, learn tbe people, tbelr cbaracteriatlca, tbelr methoda, 
and, being properly Introduced and accredited, obaerve their 
cooventlonaMtlea 

Second, give them tbe gooda they want, aa they want them, 
and In quality aa repreaented. 

Third, learn how to ahtp, ablp aa Inatructed and with par- 
tlpnlar regard to handling and moving on the part of the cue- 
turner on reaching deatloatlon 

fourth, and a prrrequlalte, good hanking and exchange 
farilltlea. 

Vlftb, and a prerequlalte. ahlpa to carry the gooda. 

The fourth and llfth anawera are really the moat Important, 
and can be obtained moat readily by agitation on tbe part of 
Important flnaaclal, commercial, and manufacturing aaaocla- 

The new federal Reaerve Act bolpa In the matter of bank 
lag facilltice, and It loofca aa though n-i-ent eventa were going 
e the ehlpplog 

t cnatoiiier la ouo who la properly oaed and who 
la pleaaed with hla gcKida Faxo'a S. FtuH. 

PreeUeat The Btadehaker OorporatUm 

Hootb Bend, Ind 

A C!oiiMrrative Policy Adrocated 

In our Indnatry, which la a epeclalUed one. there are com 
peting conipanlea eatabllahed In England, France, Germany. 
Auatrla, Humla and Japan, and owing to our dlaadvantago In 
high coat of lalior, the fart tbat many of our raw materiala 
ari' Imported and that all our chargrn, including ovorbead 
coatH, are ao much larger than thoae of the foreign manufac- 
turera, we arc unable to compete with them aa to coata. In 
their own or other countrlea. Even In the United Btatea, 
under the preaent reduced tarllf, theac mnnutacturera are en- 
abled to underaell ua In many Unea, particularly thoae In 
which labor playti an Important part 

Under aiich clrrumatanccN, i-vcii though for a time tbe for- 
eign output la curtailed. It would not be ii prudent policy to 
Invent large nmnuiite of capital In Incrcaalng planta and en- 
tabllablng marketa with the certnlntv that after the lapne of 
a dcfliflte. and not verv long period, the old rondltioua of 
comparative coMt», cle , would be Hgnln reatored. 

Regarding the prohlcni hk It affccta bualneaa generally, I do 
not profeaa to be widl Informed No doubt each cIomh of In- 
duatry haa Ite own problems to meet but I think that thoae 
who are not. In aome way, favored by local condltlona, will be 
In the aanin poaltlon aa oufMi'lvea M C, UErrxnTa, 

New York Preetient The Oeltuloid (Jompanp 

DiffleultieB of ObtaininK South American Trade 

outalde of ataplea, which coof 
Anmrican (yroducta can only HU 

fonlgn marketa by the nmiinracturcr who Htudlcs thuHc mar- 
keta on the gronnd or through competent rcpreaentatlvea, and 
who la wliung to incur the trouble and expenae Inrolvi.d In 
conforming his prodnata to the uceda, cuatoma, and preferences 
of the markota ho aaeks to enter. If catalogues are required, 
tbay muft ho printed In the language of the country in tbe 
caae of llAnm prodnetn, at least, Htucks should he carried at 
the larplii oowaMreUI oantgtg, or elae lll>ernl terms of payment 
aboilld ha axtondtHl on fSdtpKr orders. Where traveling aalea- 
man an (Wpiardd, it ig MUipaBMlble tbat they abould apeak 
tbe langt^ia trf the imUtlf* i ft cuatomers are permitted to 
■ettto tiRWIfIfe fMW lOCBl ABI. hpfRVnlent cbaonel and In local 
(nnda. baatneM, eapattelijr «i«l>:V)NE«ea or the .nmiicr ciaaa, 
will greatly bg aWed and migaialijM. Havny r townb, 
Praeidmt Tfw Vttk d |l^«/aoi«rinp ^ 



Maw York. 


It wonid seem that the oppoHunlty < 
faeturers In tbla country to secure quite a portion, i 
of the trade of the Booth American states that haa heretofore 
gone to continental Europe. 

But In order to accomplUh thU, It will be very necessary 
for the American manatactuiv-ra to “go after" the bualneaa In 
a systematic way and send their repreaentatlvee to vlalt the 
merchants In thoae atatoa, and such roprracntatlvoa should be 
able to apeak tbe Bpantsb language and thus come In peroonal 
contact with those whoso trade they are aeeklug. 

There seems to be a feeling on the part of some of the 
manufacturers In this country that there will be In the near 
future a great Indux of Booth American buyers In this mar- 
ket seeking the various classes of merchandlae which are 
adapted for tbelr use, and ready to take them as they are put 
up for our home market. This, I think, la a mlitake, and 
while there may be a few such buyers, they will be compara- 
tively limited ontalde, perhaps, of a few Unea. 

The American manufacturer. If he wiahea to obula and 
bold any of this trade, must meet the raqnlrementa made by 
tbe bu,vers and not try to force them to adopt the American 
methoda, either tn tbe makenp or packing of (heir gooda 

Tbe Merchants' Aaaoctatlon has a fully equipped Bureau of 
Foreign Trade, and la prepared to furnish all the Information 
possible to any of Its members, or tbe public at large, who 
are leeUng for a market for tbelr gooda In South America. 

W. A. MAXaba, 

PreeUent The Uerohante' AeeooiatUm of Nate York. 

Hm EMentul Facton 

The preaent war In Europe baa furnlibed an opportunity In 
trade and commerce which, If grasped by our bankers and 
niercbants, will mean more to ua than It la how easy to real- 
ise. In order to take advantage of tbla opportunity and to 
teenro permanently a footbold in foreign markets we must 
ascertain those factors which arc eoaentlal to aucoeia. 

1 Wo mast have an exchange market. 

3. A merchant marine. 

3. Our merchants and msDUfseturers must have a knowl- 
edge of tti« needa of tbe different marketa and be wllUog to 
meet tbem, 

Berglua Baaonoff, tbe Rttaaian Foreign Minister, baa ]uat 
made tbe following statement . "It In the country which fore- 
acue the situation commerctnily In RnnaU that will reap tbe 
enormous beneflta that tbe Kucalan inarketa now offer. It la 
not enough tbat merchants and mnnnfacturvra should offer 
tbelr gooda here. Experts should bo sent bore now, even while 
the war le still In progrem, to atudy and examine tbe wants 
of our country Onr duties, our manner of doing bnsliiess, 
and our present and future wanta and groarlng damanda 
abould be studied ecteatlfically.’’ 

What Mr Baaonoff says aa to Rnasta la equally true of tbe 
other markets of the world. It may be Interesting to know 
that the Merchants' AssoclaHon of New York has an Indna- 
trial bureau, which atanda ready to aaalat the marohants and 
manufacturers, among Its members, by supplying them with 
all the Information tbat la available regarding foralgn mar- 
kets Wm. rau,ows MonosM. 

ProeUent Brooklyn Bridge Freeeing and Cold Storage Co. 

New York 

Cheap Gooda Are a NaecMdty 

We have tried out many markets la onr line of goods and 
find tbat we cannot make tbe ware cheap enough for ns to 
secure any considerable business. 

Of course this does not apply to every other line, but we 
have spent a good deal of money endeavorlag to eaplolt oi- 
port bualnese. We had a warebonse at one ttma and canrtad 
a large stock In London, hot It was an naprodtabls venture 
after a full trial, and we gave It up. We also had a showroom 
In Paris and have done aome trade, but we finalty abandoned 
that. We have been doing soma buslaets In Germany and 
Knaala on special Unce of gooda, bat on tbe ordinary otaple 
run of gooda it is Impossible for aa to eompste with Bafttsh 
and other foreign manafactnrera in onr line, 

Aa to South America, we have an agent at tbe present time, 
not exclueively, however, but one who thoroaghly nnderetanda 
our bualneee. In tbe Argentine and Chill. W« sell aome of the 
more expensive Knee of onr goods there, bnt tbe ordinary run 
of ware, our etaplea, which conetltntee probably 60 per eant 
of tbe bualneia. oanaot he sold there beeauee of tbe (Mt that 
tbe Engllah luanufaeturen oah undenwll ne. 

Furthermore, naturally we have not had the bantdag faelll- 
t1«a or tbe eblpplng faeltttiee there, which has put na at a 
still farther Maadvatrtage. Now that the banUng (aelllttaa 
wlU la a abort time be eecured, we buTS no donht that with 
eome dlraet ablpplag fadHttM we might ha aUe to do meM ta 
that eouotry. .We have word from oar ogaat (bat IbMga 
are a Uttle too uBOOttled there to oadeavar » pNM (Or any- 
thing at the pNgeat ttma, hot tbat be ta toohlag oat lOr tha 

^ ^ ^ ^ ^ Imptw- 


the apparent view of tha a , 
fortnae for tbla endeavor. It ia aqt hi 
make must havo foralga braaniMla and ibo M 
tlon to extaod credit to our foreign oaatoawra, it^ 
ttaaeeuBtomod to paying bUla promptly, thtt a 
moat learn tbe kind of artlelea desDrad and P> 
which they mnet be packed, to enlt tho cailltra 
rign cuetomem. It baa been lald, and I tWnh edth A 
of truth, that the wllUngnoee on tte part at tha HUr 
do tlila, boa enabled them to compete aueeeMfnitY t 
BngUah maantaeinrera, who prefer to retain their owi 
ardt. Our oonania abould be capable of rwidariag the pMit 
valuable eervlce aa the Engllah and Oermaag. tad, of eoir 
we muat have a good marine oervlce to tbe varleaa coaht 
with which we trade. Even abonld we be afforded tho 
banking and traaaportatlon faeUltlea that Bagtaad and I 
many bavt berotofote enjoyed, we muat, by manutaotn 
aktll, conpled with large production, be able to oBoet. 
higher coat of labor In thte oonntry ae comparad With U , 
eountrlee, and what aeema to me a great eoaentlal, la to pHovo 
by onr acti tbat we maintain a aUndard of quality tor ow* 
producta Unfortunately, we do not have tbla tepi 
present, and while I hope It U not well fooaded, tl 
alon still exieta abroad. B. U Pay 

Preeidant American Uachlne and FOaadry 

New York. *' 

A Trade CommfaBMm to Study Eiyort IMfa , 

There Is ao question In my mind that tbe preaent Ig a par-t 
ticularly appropriate time tor the United Btatea to aeenra a' 
larger portion of Bonth American, Russian and other export^ 
trada, tbe South American trade alone amonntlag to more‘ 
than eeven hundred and eighty millions. The war la oaly an> 
Incident which ihould act aa a reminder of oar negUgeace tn, 
tbe peat. The four hundred odd mllliona which we have epant 
on tbe Panama Canal givee ua treffiendoue advaatfge, Ua-' 
epite this and other natural advautagea, we nevertheleaa can-' 
not gain our object wltbunt greet effort. i 

In tbla latter 1 do not care to dtacuia la detail the varioae 
elemente that are needed to aecure our portion of the world 
trade, aucb as transportation, flnancUl arrangements, and the 
question of sniidlng edlrleiit sHleamen to tbe spot to ascertain 
tho demands of the country. 1 simply wish to point ont In a 
general way my vlrwe as to bow this business can bo aecured. 

We have been held Imek from getting our share of tbe world 
trade, and we will be held hark tn tbe future even more be- 
canse this export trade cannot be obtained by tbe middle or 
email claas merchant who wanta to export, aa be eaanot at 
ford to take from hla capital account the money neceaoary to 
obtnln data aa to bow to got this bnatness. Tho larger mw- 
porattoDB can afford to make these expenditures Bnt theeir 
eorporatloDS are frequently deterred from duveloplag thSav 
outalde rew>nrcea. aa they fear adverat legleUtlon that would 
probably arieo when It to realised to how great aa exMht 
theie oorporatlons control buslneea. It la quite true that our 
legielatora have generally aUted that It Is not thetr Intention 
to Interfere with Mg biiaioeaa per ee. Nevarthelase It la b|g 
bnslnen that has in the paat been attacked. 

My auggeatton, therefore, la that when the Trade Commla- 
aion wblcb is to bavc enpervlalon of corporatlona la apppiatod. 

It ebonld be allowed a reasonable anm each year so that It 
can malnutn a special department tor tbe porpoaa of isvaa* 
tlgattng and making recominendatlune how beat the axport 
bualneaa to foreign rountrtoe can be aecured. The Commlaaloil' 
will have at Its disposal all neceaaary Informatloa gatbared 
by our Consula who can keep the Cominlsalon Informed where 
baaineea can be had, and all details as to tbe various claaaoe 
of mercbendlae wanted, prioea quantttlea, and other Informa- 
tion of Importance Tbe Commlaalon could make tecornmeada 
tiona to Congrosa. after careful study, aa to what U aeceaiarr 
la tbe way of tranaiiortatlon. Congress, If It sees lit, eat 
and probably would do the needful In that dtreetloa It would 
be necessary to provide proper Otianclsl srrsogomoatS. The 
CoihmleeloD could consult with the Federal Beeorve EkMtd. 
which would lie able to make recomniendatione to the Com- 
mleoion, or to Congreas direct, aa to what ia nsesaaary, and 
la this way financial difficulties could be overcome. In fact, 
all detslle could bo obtained and worked ont tkro^ tho 
agenta of the United Btatea and dletrlbuted at a eonUnt] bu- 
reau, or through'' Chamber of Corameroe to the mOnhanta 
tbrapgfaout the country. 

The eentral Idea of my anggcatlon It that tho Trade Otw- 
mlaalon thould do for burineae much tbe sumo As tho AdMttth 
tnral Department has been and ta dolnc for the thtAMM Of 
tho country. It ia evident, aa condltlona AM at proaoat, tti at, 
tha amalter merchant cannot develop the oivo^tty of OBr, 
larging our export trade which la now hefoto VO. C«r(A|alt 
the preaent generation wonid get a« twoefita thOriffroUi, Tho 
(Vkinmiaatott should Iw Impressed with (be Ingoetaneij Of !(ha » 
It It la not to be a body uppolated bg OoAgfOMi tat «hh 
! of curtailing hualneaa, but, quite to the ooattOhg, (W 
the purpose of developing bnelne ' " 


a A* A. 


fact that It la n 


The groat importance of this CommiaMOA wttl ha a 

“ FJ« probably Interfere w»b MAI My Vr— v- 
wMeh wfll reiult In a loaa of bmdtMns to m hdtifir 

^ okport bMlnaw I. developed, on »t «aa ha h i 
lokire way, this pew bngbwss win nuu», inABg Mhiea w*^' """ ' 
the' togs that may follow tM onr en^jlne 
WMeh war be 'ordered oe^ 










4|r4w% «M1« MIMlag • tnda. Dtnuiad moat |m iuppUmL A 
“* — 4 finite tell late th« tapa of Amri- 

wrote, to too towo of orten. ovmi if we were 

• 'to oxptot ttoto- no topfor 'too wor toote. toe 
„ _ le frolt will eonttom to telL ereo If we do not eee 
4|. to cot binr ood Ottnb toe tree, And sPina ft tola boalneaa 
eHwd to peiwoeeet, (or the Lattn-AmericaB la loath to 
totehto Ua Iraetoeao roiatloaa, onee toer ora eatobUBhed. Bat 
tto tooOd^OOge ausvteetnrer ahoold not be aatladed with aoeh 

0 koitofHto'toeKy laioo of bnitocea. Otberwlae he woold do 
oMO to ovoid onir pernaaeot plant eatenelona or other lavaat- 
owBta of oapttal to eare for a trade wtaleh, after a tew pean 
at moat, will otala to toealr atrlven tor by Baropean la- 

<» Haie preat te Me opportmiti/t 1 woald anawer, “Aa 
freat aa toe AoMilean nattoa la artlllna to ooaoetve it la our 
teaaa and preparaUoaa." The Umttotlon will be if the aend- 
tap, not at the teealvlna end POllore to recotmlae thle hao, 

1 totak, eaaaad awny to overaatlmate thdr aUUty to go down 


ly otoer natteaa ne Taakee eoaatdara b 
not foraigB tradara are made, not born, 
maktof them daring the peat two generatlona, until ohe hat 
daaeloped a whole raoe of them. Bnooaraged la every way 
Ity toa Imperial govemiaant, theae apedaltacd tradara have 



SOmnC AMERICAN 

- eoaatrerted their pnhilr ntIHtlea. 

iaa^ toetr aatteaat datoa, aupptled ocean ablpe, now giTee 
atoimy to toatr banna, pfovldea oflioera to give inatrnctlon la ' 
* mvlea, aite la every way imaginable haa ao 
Itaalf into the warp and woof of iiaeineia, 
aa to all bnt jaatlfy the claim to 

the Buropean dollar ipaakt the laagnage of every 
Bonth Amerioa. 

ttow win wa get la there permanently nowT Certainly not 
the aaanmptlon that while these Buropean 
ear, wo can taeak In, snatch np, run away 
I permaneatly potaeaa that which la related to untold 
to toe way of Inveatmeat. and repretents generatlona 
of toe moat pattent aoctol and bualneaa cultivation. Foreign 
not aecured and made permanent In 

‘WhQe Bonto Amerioa will take what we harry to her In 
hla emergeney. In onr government-owned ahlpe. pnrcbaaed 
apen of oommerclal hyaterla, we mnet not let the 
people down there get the Impreaalon that we are attempting 
to take advantage of our wounded and crippled RurniM-an 
neighbora la toeir houra of awful anguish, and thus secretly 
term a eoatampt ter ua. 

Booth Aamilea will oertalnly not forget that until this hor- 
rible eataelysm to Borope, there was not a single ship flying 
toe Amarleaa flag plying between the United Htates and that 
oouatry, beyond the Oarrlbean Sea. 

Advhdag Jaet how to permaneatly secure a foothold la 
thoee .markets, 1 would urge the study and emulation of the 
methods pura^ by Baropean aatloni through many, many 


ter Marly half a century. They have evolved an educational 
toftom, a afalpplng ayatem and a banking eyatem, and that la 
inet what we mnet do If wo are to Invade Routh America 


The young Oermnn Juet entering bnelneic bai been tengbt 
to apeak three langnagee; the young Amerioan often cannot 
opanh hit own, and hla brnaqueneaa grates against the pune- 
ttllCNW poUteneaa of the Bonth. Thle le a problem for our 
eehoola. 

The Oarraana have worked out tbeir ablpplng metboda to a 
meaty, toea n a e they bave etndled them ao thoroughly. When 
tooda are to to ebipped to a certain deatinatlon, they know 
Whether eoeUea, burroe, or aato tracks nr« to transport them 
oyar the Inat lap of toe Journey, and toe goods are pecked 
atontdlttgly. Are we willing to devote tola palnetaUag, bat 
proBt-lnanrIng. attention to deuin 
The atUtnde of the Qoverament mnet have an extremely 
Important Infloence on oar auceaea In dlitrthntlng through 
(totign porta. The Kaleer ie a boalaaea man. Hie contular 
nad diplomatic aervlce bae bean made to anbeerve and advance 
Ooruan indnstrlaa, and toe anbaldlied merebant bas been nn 
Important factor. Bven geveramaotal preaiure baa aometlmea 
boon brought to bear on email mannfacturera, who, on eccoont 
nf toetr omaUnaea, were unable to aarve the trade eOdeatty 
and at toe tame tone yield a fair return to their etockboldera. 
caustog toam to eemUae and tboe operate more economically 
I know of no American banhe In Soutb America Inaimucb 
aa ettstom baa teotanad a ayatam of extramsly long credits on 
too eountry, onr tonka must go with oa to carry theae credlta 
(8) Bow 1* tke oppertotoly to to ooiftootodf In a woiB. 
by planning; by preparation. Certainly not by going to the 
iMto Auerlenn eountilee la toe aplrit of adventorooe trad 
an, dictating oar own buelnoee metboda, nor yet by uetag 
toaw, aa to toe poet, aa a dnmping-groand for over-pro^ctlon 
“CnatO and porpetnate” ehouM be oor alogan. Only In tots 
way can we build Bouto Amertoan buslnoan oa nuuh n eelid 
temdattoa tout, when to# flooda eome and tbe wlnda of com- 
peBtloO blow, It win not be' moved. F. B. Tnaai, 

Itewwnr Vadoaal horntp ef too Oeneral BWoMe Vo. 

Bow York. 

, Wb Wffl Flaa It Havd to Knter South 


Flaakaott compels me to any that 1 doubt if tba American 
mauaflwtawr over will aaeute meto of n Mlattve foothold In 
toktoodpof Booth Amtolen tou ha now posaaaaaa. 

■ Ktor 

Botetoo ha Mglaotod Wa bppottnnlty throngh toe yanra 
«ow hr told kM Mt DOW ottoor tod'patleDoe or to* BhUosophic 
tontotetewt to diotMM fm ntwattoa tewn o boalaom and 

"^Snyh ^ d te Sty oWtotVoT^ ’toOBat tun attaatlon in 
toWk AfMHioa.aa It aotHdUk ie i . 0«i^y, BagUod. France. 

^ fWya ItotetNOiiteoA Ba^ Amerioa when It 
•'toBMte'W lte teto tt* bmi itolfin tteda aod totemeree. Theae 
..teUMMtor^'tolr nwoto.lVto^ ’A«tel« wtto too pwdmte of 
' MB tow tote ftoWted tow oomlaeat wtto toe 

^ tevtooptd tto «w» itebUteMi. «• tralted 

M.jtoBktetoll. 

■l.'.'toto.to 

' ' '■ to» of 


Wa eannot do It by offending tbe South American’s sense 
of what la manly, fair, and right. He la proud and chlval- 
totts. He aeorna to take advantage of n fallen foe either in 
wnr or trade, nnd I warn Amerienn bnelneae men to wnteb 
well toetr wnya or they erlU lenrn that whatever temporary 
advantage they may appear to gain in this emergency, will be 
Inter thrown back upon them with ecorn nnd derlaton. 

Bnrope nnd Bouto America are ualteA not only by commer- 
cial, but by eodal and family ttee. Their people visit bark 
and forth. Tern of thousands of them have homes In both 
rontlnantn. They epenk each otoer’a language; their families 
are Intermarried. The mere snggeetlon that American manu 
faeturera can tbvow bualnees and commerctal blandishments 
round Bouto America that srlll eauee thoee people to weaken 
la their loyalty and affoetton ter toetr Buropean relatives and 
friends while they are engaged le a llfe-and-death etrnggle la 
abaurd. 

I have epent eonelderable time in Bonth America and I 
know bow those people prise Intimate acquaintance, bow they 
valna warm friendsblpa, how they reverence those siieial and 
bnstnaaa tradtUoas a aao cl a t od wtto tbs yenn that go back to 
long ago, and 1 know that wban this cruel war la over tbey 
Wilt fly to the arms of tbair old friends In a way tbat will 
eauM “Uncle Bam,” with hla emergency-bought ships, to geep 

Bo I would say that the way to permanently secure a foot- 
hold In the trade and commerce of Bonth America would he to 
hold ouraelvee in abaolute control through tola trying ordeal 
abroaA curbing our entoutiaam and ambition for foreign trade, 
nor nttemptlng to rifle tbe knnpsncki of our fallen rommerclal 
competlton. Let ue supply Bonth America with whatever abe 
needs in tola eriala, doing it in n dlgnlfled, wbole-benrted, gen- 
eronn wny, sending her nothing that Is not sterling Then 
when OrMt Britain, Oermany, France, and other Buropean 
naUona who bavt davaloped South America sritb their brains 
and money are toemesives ngaln. we can approach tbet Held In 
n commerctnlly aportsmaallke way, and on toe theory that tbe 
Pnnnma CnanI bee awakened our Intereat in buelness oppor- 
tunlttss, IrAde ndvnntagee end undeveloped reaources, down 
there, on the virtue nnd mmlta of onr goods and tbe Integrity 
of our methods nnd intentions solicit a fair ahare of their 
patronage and aa equal opportunity In toetr undertakings 

And In the meantime, let ne urge the Amerienn Congress to 
give each nasiatnace to those having toe courage and ambition 
to embark In toe over-the-saas ehlpplng, gs will put veasels on 
tbe high seas flying tbe American flag, to assist In taking care 
nf whatever baeiasas may be developed. 

B. O. BucKNia. 

Ftoe-iVesidsilt B. I. dn Font da Samouri Foicdsr Co. 

The Adoption of Ehnopeu Metboda and Co- 
operation of Oiv Govenunent Reqnuites 
in BnOdinK Up Export T^nde. 

The first eonsidsratlon Is tost the American producer, seek 
lug n forslgo market, must look upon such s proposltloo as 
necessarily lavelvlttg toe opealng of a deflalte and permanent 
braueb of hla busineos, and as soon as he can aicertaln what 
character Of goods such foreign market requires, he must 
equip himself pannsnently to meet toe demands of such mar- 
ket No parmonent toMlgn trade can ever be built upon tbe 
‘in ssarket ne an outlet for siir 


can be adopted to serure nod develop 
employed by 

Qermgny, Oreat Britain, nnd Freucc For 
sumple, Oermnoy'* teetood Bne been to send n apectelly fitted 
repreaentntlve to Booth Amerioa, make purcbeses of products 
In actonl ose and doosODd, nacertnln aelUng costs, and then to 
manotectOM tkaeo p r e fb sc ti to toe style, alee and character 
demanded, mtfl at o prico which wlU enable snecesiful com 


In the development of a perma- 
nent teioteD trado teb tote oountiy reste upon toe srilUngnws 
of toe OovoteiMrt to tostet 

Bvnry InteUBnit Ateorienn. having any connection with 
Bidp^aff sMtbite, bMWO tost onr mnriUme end navigation 
tews bn'N tett to to tMionlly. ter toe put sixty yesn. not 
only a vote toteb tnOo, bat also bondrods of mUHoni 


' of dolten la ftea#biteM"a eharpee. neae lews ebon 
telviy bo aMter HteNted la whole or modified beyond 
aHtea aad M«r Ibtel ikWM ba adopted, baaed on toe 



-;V.: 


9S1 


years ago American ships carried fully 90 per cent of our then 
foreign shipments. Today only s small percentage of tbts 
trad# Is carrisd under tbe American flag Of tbe entire ex- 
port tonnage of toe world, 08 per cent Is carried under the 
flag of Qroat Britain, 14 per rent (lerniany, 8 per cent United 
Btatee, and 6 per cent France 

Tbe reaaon for Amerlce's lost foreign shipping and the fail- 
ure to develop on any seale the shipbuilding Industry, witb 
all of Its ramifications and possibilities fur the Investment of 
capital, employment of labor, purchase of supplies etc . la due 
to tbe severe bardshlps placed upon vessels sailing under the 
American flag, and the failure of the Oovernnient to cimet 
such laws as will enable the construction nf Aiiierh'aii ships, 
the upbuilding of a great sbiphulldtng Industry, and tlu- opera- 
tion nf American ships on an econumical basis 

it Is claimed tbat It coats from 20 per cent to 4o per cent 
more to build and equip a ship In America than In any other 
country, and from 20 per cent to 80 per cent more to operate 
an American ship than the ship nf almost any other nation. 
A vesM-l of 10,000 tons under the tirltlsh flag can, therefore, 
be maintained as cheaply as n vessel of from 0.000 to 7,000 
tons under the American flag If some of theae handicaps 
could be eliminated nr overcome hy (lovernment aid, the vast 
Increase of trade and commerce ti> result would certainly bring 
great prosperity to Amerlean labor as widl as capital 

t, personally, do not believe In government-owned merchant 
Sblpa. I ahould much prefer to si-e this (iovernment make 
loana on American-built Irnttoms of certain tonnngc, up to a 
certain per cent of the actual cost of roust ruction, at a rate 
of Intereat sufficiently low ear .S i>er cent, us would attract 
and Inspire capital aufflelcut to develop a real home made 
merchant marine It Is a fair assumption that after a short 
period, toll Industry, once establlsbed, would Im able to stand 
without Oovernment aid As a temporary measure solely and 
to meet the present emergeney, the same principle of Oovern- 
meot loan might be applied to foreign-hiillt ships taking out 
American registry 

A third ronslderatton In the cstabUshment of permanent 
foreign trade Is the development of neceaiary banking facili- 
ties for handling credits between foreign countries and the 
United States. At the prevent time, America buys probably HO 
per rent of tbe coffee, rubber, bides, and wool produced In 
South America. Practtcally all of this business Is settled hy 
exchange nn London or some Buropean city Here la a credit 
balanis- In favor of Houtb America which, as soon as a suffl 
clent trade la developed with South America hy the sale ,if 
American goods, can be ntlllsed against the debits thus cri> 
ated and settlements made throngh American banking insti- 
tutions already opening branches In tbe principal South 
American citlea. 

Banking facilities and trade always follow tbe flag and 
there is little doubt but that tbe American banker will pro 
dnee all toe hanking facilities necessary to handle the Honth 
American trade, as soon aa toe American producer serlonily 
enters tbe field and toe American flovernment gives evidence 
of an Intention to foster tbe development of such a trade. 

A good example of tbe readiness of trade to expand upon 
toe iltgbteet encouragement Is found In tbe apparent results 
of tbe reciprocity agreements made between Brasil and toe 
United States In April, 1891. Tbe exports of cotton piece 
goods, bleached aad unbleaebed. wearing apparel, and other 
cotton manufacturers, which In 1809 were ie84,ri84. In 1890, 
1818,700, Increased In toe three following succeeding years 
during which lurb rectprocal agreements were In force, to 
t1.I46,9nO, 1802; 11,402,560, 1893; 11.588,089. 1894 

A further consideration In tbe development of foreign mar 
keti Is found In tbe asalntance which bankers can, and uan- 
ally do, give In financing loans to foreign governments which 
furnish a trade outlet When tbe Balkan war broke out, tbe 
more important countries In South America were seeking loana 
from Buropean banks. Naturally, wltb the development of 
that war, these loans were Impossible Last July these eonn- 
trlee were again seeking, and seemed In t fair way to obtain, 
similar loans of Baropean rapltal. These loans will now proli 
ably be deferred for a long time. This la an opportunity ter 
Amerlean bankers. If sufficient funds are at band European 
financiers have frequently loaned money to theae governments 
with the itlpulBtlon that a large part of It he used In huylUK 
the products of tbeir mills .\inerlcuu hsnkers entering this 
field can obtain similar conis-sslons If such loans could he 
made, a large part of the funds would come back to tbe 
United States In payment for our goods 

William (’ Brikd, 
Jfemher of Hretlil. ihliott A Uorgan, 

New York Attorney and rounsclora. 


An EflBciency Engrinecr’s View of American 
Opportunities in the Present World Crisis 

Those who have been many years In active life know that 
It takes about a generation — twenty-one to thirty-three yean 
— to evolve, develop, and succeed In something new. Occa- 
sionallv tbe time la abortened. as In the case of that glorified 
American manufacturing genius, Henry T Ford, hut In most 
cases the rule holds, as in the case of James J. Hill, Bocke- 
feller, Carnegie, auggenhclm. Woolworth. Larkin, and others 
Therefore, to attempt to nae the present crlals to develop 
wholly new lines of Amerlean buatneas actively will cause dis- 
appointment The time Is not sufficient In which to make 
mistakes and retrieve them. For instance, the war may stop 
the manufacture end importation of Brussels lace It would 
be highly foolish to attempt to transplant the induatry to tbe 
United States It le manifestly an Industry tost might take 
a hundred yeari to develop. We Import about 18,000,000 of 
toys annually. We shall not get them thle year. I would not 
recommend to any Amefltiao to start tbe Industry of making 
Noah’s arki or tin eoldlere. 

On the other band, there la an excellent opportunity to 
puih thoae competitive lines In which we already have a start 
Our export of coal, of lumber, of agricultural products, 
ought to be pushed. Our farmers are getting very little for 
their peaches this year. They were not prepared to can or to 
drj them. What a pity! Agricultural Implements ongbt to 
be pushed aad German trade be supplanted. Other existing 
manteeturee ought to be pnehed. 

What we most need as to foreign trade Is to supplement 
aad devolop exIsHag ageaelea rathsr than to embark on s 
loDg-Winded attempt to create new agenelee Why should we 
watt ter an Amerlean merehant nartae when there are hun- 
dr*de o( British, French, Scandinavian. Japanese, and Qreefc 
■toamere available, all of which can operate under charter 
nmto cheaply than any verael under American flag? 

Lot us play the gaiaea we have learned, not switch onto 
new ones. HaaninoTON BMgRsoN. 

New York. 




I. The Past 


By Winthrop Tj. Marvin, Author of “The American Merchant Marine. Its History and Romance'’ 


F On yeant l)«ifare 1898 tlie Ani<>rlcan ]>04)1 )Ip had de- 
sired oud HouKht au Inthmlaii ('uiial, but the .Span- 
ish war and the vo.vhbh of the “Oregon" made that 
canal a certainty So the areat Murojiean war of lOH 
will make n oertulnty of an Amerleun inen-lmnt marine 
In overseas trade. 

Wo had such a nierehant shipping once. The story 
of how we st'cnn-d tt and of how we lost It may help 
to an niiderstandlnu of how it may most surely be 
regained. The War of the llevolutlou ahow<><l the mari- 
time genius of the American race. .T<rtin Ihnd .Jones’s 
vletorlous Vaiikee tars were merchant sailors and fish- 
ermen, and the crews of our prlvatwrs afloat In 1777 
almost (sjualed the strength of the ( ontlneutal Army 
timler Washington. Never had British oommerc*’ been 
so mercilessly harried, right In the <‘hops of the (llmnnel 
and the Irish Sea. Parliament hi alarm ordereil a siie- 
clal luveatlgatlon of the Vankis* private-urmeil cruisers, 
which captured or destroyed three times a.s many of the 
enemy’s vessels as did the entire Continental navy. 

Hut these hicompnralile ships and men could make 
no headway In comimtltlou with wealthier British 
merchantmen after the w'ar had ended. The jietiod 
from 178fl to 1780 was one of desperate poverty for the 
sea carriers of the new republic. In 1780, the first 
year under the Fetlerul Constitution, only 12.8,000 tons 
of shipping were regish'red under our flag for ocean 
trade, and all but 2.'5 i>cr cent of our own Imports and 
exports were conveycsl by foreigners. 

American Shipping m Washington’s Time. 
That was the condition of American shipping when 
(leorge Wnshlngtxni hei-ame the first President of tlie 
United .siutcs A single dociule later. In 18(K), fully 
0(17,0(8) tons of shipping bore the .Stars and .Stripes to 
foreign jiorts, carrying 80 per cent of American com- 
merce. Aiiother dwadc passed, and in 1810 American 
vessels for overseas husiness registered 081.000 tons, 
conveying 01 fi per cent of our exlci-nal trade. The mer- 
cantile hlstorj of tlie world affords no iwrallcl to the 


swift expansion of the Amerlain merchant marine In 
(he first twenty years of our national existence. 

What had happened In 1780 was this: Congress, on 
the Initiative of Washington. Madison, and JeCferson, 
had made the merchant marine a nationally prtitected 
Industry — the most vigorously protected hidustry In 
America. This Is no time and there la no space for 
an academic dUcusciion of protection versus free trade; 
I am merely reciting a blatortcat elrcnmstanit*. In 
1780 and for many years thereafter au American ship 
was permitted to land her Imported cargo on the pay- 
ment of a rate of duty 10 per cent less than that exacted 



The riae and deeUae of American shipping. 


on a similar cargo brought in a foreign ship, and In 
those years there was almost no free list — almost every 
foreign article was datiable. An American ship jiald 
a tonnage tax of 6 cents n too on every arrival; a 
foreign ship paid 60 cents. And as a spedal Indooe- 
ment to develtv a direct East India trade, tea laapoited 
in an American ship straight from the Orient paid a 
duty of from 6 to 20 cents a pound according to variety, 
while tea imported in a foreign ablp paid from 16 to 
46 cents. This was prohibitive protection; it waa in- 
tended to be such. No teas came to America except 
under the American flag, and Boston, Salem, and 
New York whitened the Indian Ocean with their ad- 
>eiitiirons sails. 


A reaction came after the War of 1812. Aatttta Brit- 
ish diplomacy outwitted our amateun, and won a OMWa- 
tlon of the protective customs and tonnage ratea In the 
direct trade with the United Kingdom. Bat ^aewhate 
Washington's policy was maintained nnehangpd, anil 
American shipping, which bad fallen to 6814nn.^am in 
1810, rose again in 1828 to 767,008 tans, oarrglng 88.0 
per eeut of our total commerce, or almost as mnoh as 
In 1810. In 1827 the lauidon Tim», lameBthtg 
America’s maritime growth, etuiiaimed, "Her otamd' 
flag Is now (HinsplcuouM on every sea and will sooa (MOr 
our thunder.” 

A Fatal Blow at Commaren. 

In a mood of fateful overcoufideneev OongreM aoW 
Iiaased the so-called reciprocity act of 1828 opeMtlg BM 
carrying trade from other countries to the sMim of 
Great Britain and our other Bun^ean cempatitora. 
This was done by the South and the agrlcultoral Stales 
against the protests of the meri'hanta and the Slii|Knvn’ 
era. and as Prof. 8(Hey In his “Maritime ladnatries’* 
well says. It wrought "a great and lasting laJuvit.'* 
The proportion of American oommeree conveyed tn 
American ships "began almost Immediately thenAI^ 
to fall, and It has been falling eVer since, until it Ims 
reached almost the point of extinction.” Auwrieaa 
shipping In 1846, though It bad rallied somewhat from 
the low point of the first years of reciprocity, had gpt 
reached the maximum of 1810, and the sbara ol l|i« 
American flag in our own carrying had fallen to SAT. 

Now came the first steam UnM of the NorBi AHagtle 
and the Yankee clipper ships. Great BriUla wga «»l 
In the field with subsidies. She had cajoled as f»ta 
abandoning most of the protection of prefsnmtial cus- 
toms rates and toimage taxes, though thU was aat 
wholly given up untU 1840, and had herself adaoltly 
laundied uikiu the more direct and vigorous ptotectljla* 
ism of liberal mail pay from the royal ItoafiUfT. 
America was out maneuvered and soon after vauquiebed. 
and this Is a most Important historical fact to JoaUMB. 
her at the present time. Under the jirefetaatlai 










Hbl'dfeY Top 
Shaving Stick 

simplifies your shaving 

To remove it from its case, rub it 
on your face, put it back in its case 
again, takes but an instant. The 
soap is Williams’, which is all you 
need to know about it. 

Send 4 Cents in Stamps 
for a miniature trial package of either 
Williams' Shaving Stick, Powder or 
Cream, or 1 0 cents for Assortment Num- 
ber 1, containing all three articles. 

Adilresa THE J. B. WILLIAMS COMPANY 
Dept. A, Glastonbury, Conn. 



A thme-Made lOO-Mile Wireltu 
Ttltgrapk Outfit 

ATrrfk 

Ns»«iiiiian<ninls OMirsmurmmpinrthitrrl rnc« 
lOcnabrnMlI. Ord* Itcuwr iww A i l w «f bom 
MUNN * CO., ht. set BrHdwoy. Now Yoik 
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Electric Light 
Your Home 

You can do it fur a great deal less than it costa the man in the city, 
and in addition, you have electric power for bns, washers and all 
such purposes, if you install a 

*^Rumely Special^’ Light Plant 

The “Rumely Special " Electric Light Plant can be operated by 
any one, because all parts are controlled by a swltchbMrd. The 
plmt is easy to install, easily cared for and provides the handiest, 
cleanest and safest light to be had. 

The Rumely-Falk Engine, ftimiahed as a part of the plant, ia a 
leader among gas engines. A belt pulley can be readily attached, 
and the Rumely-Falk will furnish cheap power to run your cream 
aeMtator, ahdkr, saw, feed grinder and other farm machinea. 

Tlie'**S«B|*ly Apecial " Lisht Plant la madt In flva alaaa, for from 75 to iSOO 
Ughts. Its aMmony and cunvanUnce ara folly axplainad in a now cauUog WiBcb 


AritfSk^Rsmalyd 




RUMELY LINES 


COMPANY 



.Hdtai'for 
A ]>evtee Uuit Ai 
KsiMTse Talfciiii 
^ Onham J. Brogan, of MV t. 

sectored pAtoiktv ,lpv %] 

tallring matdiine b whieh dW 
OT disks a» sapported 
a series, sad are aatompti*^ ASW Ott^ 
after the other to t&e pin df 
Bottle Cap Baawvar,-^ ajMilttt, 
1,100,818, to a Oimnd Rapids, ItHlL, ttttln, 
is shown a bottle cap genersRy Of dm ttoiyptt 
seal variety whose body pogtlQil is eop* 
■truoted in suoh m anne r aa tofaidlitatatiM 
removal «t the oap without frsopwnda tool,’ 
Improving the Dictstiea (b»|Atopkoiw.-< 
Thomas H. MaedonaU, of Bridgepont, 
Conn., aiuigntir to Anerlean Ciaphophone 
Company of same place, has patontod. No. 
1,100,024, a dictation graphophone whidh 
provides, in a single eonatmotion, 
speaker" that ia adjustable ia say one of 
three positions (1) where it beoones a %ht 
reporter, (2) where it beodittss a heavy' 
reiHv>duoer, and (8) where it ia neutral. 

A NumberafEdlsouPataats.— Thomas A. 
Edison has secured patents No. 1,009,241, 
for a reotiflor, No. 1,006,346 for an fan-j 
proved mounting of the stylus of a phono* | 
graph reproducer, and No, 1,000,347 for a 
similar invention; No. 1,000,348 iavolving] 
improvements in the stylus Vevet and float- 
ing weight associated therewith, and No. 

I, 006,346 for a method of making sound 
record molds. 

Bombay Road Mirrors. — It is reported 
that the municipality of Bombay oon- 
tomplates using road mirrora at dangerous 
points in streets or roads. This idea in 
itself is not new, having, it is said, been 
utilized with suooess in a number of Eng- 
lish towns, and it is probable any oonsider- 
nble demand would cause some activity in 
this line of invention. 

Players Cembtned with Moving Pie- 
res. — A patent, No. 1,102,566, has issued 
to Herbert Knight, of New York city, in 
which what the inventor terms a composite 
dramatic production is carried out partly 
by living oharactors and real objects and 
accessories, and partly by moving pictures. 

An AdJustaUe Bifocal Eye-Glass.— Ben- 
jamin N. Hanna, of Pittsburgh, Pa., has 
patented. No. 1,102,909, a bifocal eye-idasB 
whose DOB»-pieoe is so oonstniotod that the 
glasses when in position on the nose of the 
wearer may be thrown to alternate posi- 
tions so Umt in the line or level of vision 
the wearer may use alternately the distanoe 
lens or the reading lens of the bifooal. 

A Mllk-Sklmmlng Devlca. 
which is said to be very good for removing 
all the cream from milk contained in a 
bottle or bice vessel is to use a large round 
disk of rubber which takes a slightly con- 
cave sha|>e, it being hung upon three light 
aluminium rods or wires. Slipping the disk 
in edgewise and below the surface, it then 
takes the flat position and can be drawn 
out with all the cream. 

Making Tea Wbtie TraveUug.— Tea 
other infusions can be very readUy made, 
for instance when traveling, by the use of j 
a newly-invented device of a very simjfle] 
kind. It consists of a cap made of wire 
gauze which has the exact shape of t&e tea- 
spoon and fits upon it by a suitoble damp. 
Putting in the tea, etc., the cover is placed 
on, and the spoon is put in a cup or vessel 
of boiling water in order to inalce the in- 
fusion. ThU avoids carrying a teapot, and 
will often be found ssrvioeable. 

Aa Antonallc Smudge Pet— i>Wlflrio]c| 

J. Fisher of Oakland, Cal., has patented 
No. 1,095,406, a nnodge pot^ la wlddi 
self-operated deVice Igiitee the f^ in the 
pot when the temperatiae fltib to a ovtaln 
predetermined degree. 

A Pldiwe Desiga Piiteiii-^1>«^ 

No. 45,429 has iaeued to DeaHioa liburar j 
faoturing Company of 
of Clara M. Nead of N- tor a j 

paper dteet or dmiUr 

dedgn in too form of a— 

widoh k ^'’too; 


pMtot ^uiy.toom d 
tiw Ifity is uMd io 4 
boxee, fire eJattn bto|M aiwL o 
tripal equipmeBt, 


|€etine.-^Patont 

aeouted by Franeeeoo Of 1 

Italy, for appaiatui tohlob ' 

flumiitont of a itoto toitotnatiOotof^ 
tiie eoune of same P|wa a drawing 
[or even directly npoo a sea ^ugt-'WlMK 
cuitable drawing soeto hae been provided 
A Divided Bed.— In patent No. 1,004,- 
670 Vtoderiek W. Rofaerti ef Loe Angde^, 

| 0|a.i providee a partition for divkUtic i 
bed into two aeotions aeparato from anq^ 
other and seouiee the bed clothing in nuto . ■ 
manner as to form two separate comparts 
meats in the same bed, pmuhieing. Iw . 
ehtims, practically the sanm advantage 
as twin beds. 

Centrtftigal Pamp Struetwre.— Patont 
No. 1,004,836 has issued to Henry R. 
Worthington, a corporation in New Jersey, 
as assignee of Carl George de Laval Of 
Eaat Orange, N. .1 . for a centrifugal, tnp- 
bine and similar pump in which the spec^ 
object is to avoid the whlrliBg action of 
the water or other liQuid entering the im* 
pdlere and direct this suction flow so thai ' 
the imprilers wiD take up the water wlti^ 
out subetantial ohange of direotbn. 

Aetivltr in Novel Fenw ef Polopn 
Bottlee.— Some threatened legislation re- 
lating to special shaped bottles for oon- 
ng poison has led to oonaiderahie 
activity in the production of novel desipus 
for poison-containing bottles with a speeial 
view to securing a shape which will in^oate 
at once, when grasped, the dangerous eon- 
tents of the container. ) 

Arc Welding Apparatus.— In patent 
No. 1,005,300 Theodore Yamcy of Pitta- 
burgh, Pa., assignor to Wostinghouae 
Electric Manufactiuiog Company, pro- 
vides a simple control system by which 
automatically to govern the current in 
the welding oirouit of arc welding outfite, 

BO that the welding circuit may be main- 
tained substantially constant and tiie 
operation improved. 

Photographical Reeorda of UgoM INa- 
peaaed from a Bettle. — Patent No. t/OftSr 
to Charles H. Davids of Brooto 
lyn, N. Y., seeks to prevent the rsflUing 
of bottlfw by photographically recording, 
it is withdrawn, the removal of tiw 
original contents of the bottle by means 
of a photographic label applied to ton 
bottle. I 

A Punch Machine with a Safaty Oaviaa. 
—Patent No. 1,005,497 has iraued to btto 
Elevator Company as assigmoe of Rmeat* 

L. Gale, Sr., of Yonkers, N. Y., in vrtdoh 
a safety deviee is provided so that tlM| , 
operation of the puntdt press ia preveatn|l V; 
when the pick-off deviee for wtooviitt , ; 
tbs punohings and eorap is in an lnW»r i ' 
tering position. j , '. 

ow to Neat Pyramidal Oartona.— ' 
James N. PitUn of Los Anceiea, GU., luM 
I aecursd patent No. I,00SR71 tor •■pooHmoi ’ 
in wbJoh six pyiwniflsit oartolaf aha join# 
in series by separable ooniiiaotoMic to. toejr v 
oanbeeaa^aaaembM tofiMWaaaai4totta . 


Protecting a BattinoMt'lrara 
a patent, No. 1,101,511^ JOMHlto A ftotin- 
I, of PUladnlplito. Rtontoai a ntiiitol 


sBitably anpiwrtefl bjr 'stoAl >iltol‘ Nontoai 
'toh toield baiac AtoiptoA^ Ra 




Factories that Look Ahead 

pK)R many manufacturers this is the bedn- 
^ ning of a period of business aggression. New 
campaigns ^are being planned Machinery is 
being brought up to date. Methods, are being 
modemi^d 

In the past, too many concerns have had sales 
efficiency counteracted by factor deficiency. 
The sales department requires: First, increased 
production; 2nd, improved quality; 3rd, reduced 
costs. 

Westinghouse Electric Motor Drive 


and the service that goes with it, have in- 
creased production, improved quality and 
reduced costs for scores of factories in many 
different industries. 

Changing over to electric drive is not 
necessarily a rooting up of established 
manu&cturing |»*actice8. . The Westing- 
house method merely madtes the same 
operations surer of performance, with less 
lost power, less waste of space and less 
genersJ confiisioa 

Westinghouse Motors are built for long 
lifa They show upon the yearly appraisal 


sheet to better advantage than other forms 
of power machinery, and are written off 
the books long before their value has de- 
preciated to any d^ee. 

Westinghouse equipment carries with 
it Westinghouse service— the benefit of 
the Westinghouse organization’s long ex- 
perience. This is a great thing to add to 
any manu&cturer’s business organization. 

Get in touch with the modem idea in 
manufacturing by consulting a Westing- 
house Electric man. 

Address Dept. C. J. 


Westinghouae Electric & Manufacturing Co. 
East Pittsburgh, Penna. 


ReprMontatives idl over the World 
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Over 200,000 

Automobile and Marine Motots have 
been equipped with 


Piston 


in place of the piston rings originally 
supplied by the manufacturers. 

Piston Rings give perfect compression 
and maximum power — save gasoline and 
lubricating oil — reduce carbonization 
and motor wear. 

Send for Free Booklet 

It will tell you all about piston rinus and what they mean to motor cfticicnty 

“Ask the User” 

/n OM on up‘lo-dat9 

ov»r 300,000 aulamobUat Jmahrt, garag»*,T»pair»hopo 

and molar boatt WstOllllEADfcltWOllllKB moiino ttormt 

Manufartiircci hv 

McQUAY-NORRIS MFC. CO., Dept. S. A., St Louis, Mo. 


PllUbui-f— 76^0 Tioga it. 


Bldg., Michigan Ave. & Waiihingtun St. 
Bldg. Los Angdos — 224 Central Bldg O 
No 120 Adelaide Street, West, Toronto. 


VEEDER 

Counters 


TSN DtaPLAY MANAQBBg TKLt. 


rim lltl. Irn book wt »ill klio mduilB ogr toaiplrtr l)« g» wfiSRi'a'i'i ^VXJ' 

< reull «o«'i llbnr, A pgiul frqu.M will bnn, boib jc c.; mm. bjMwkt «(ig 

muM Tnaiw SM 231 243 W 3M Si . Nn Yiik Or 


□ Make your Push Button 
^ an Office Tetephone } 

P for88.7S 

Use the same wires, the same bell or bossEsr, the 
asme batteries. Just set these two little Western 
Electrle Inter-irinones* and hook them onto 
the buzzer wires — one at your desk, the other near , 

the buzzer. 

W You can then telephone for what you want and get 
I your answer on the instant, without having the H 
I office boy or clerk waste his time in coming for your 
I message. This simple arrangement saves time at 
I both ends of the line. Most convenient, and stops 
1^ the confusion of running back and forth. 

^ We Will Send On Apfuroval 

WesNrn Electric Company 

of tho S,000M0 "BoU" 

\ We will ship you thew 
Inter.phenea by pared 
poet, all ready to hook 
up. on racelpt of.tS.75. 

astiailed. ^ fell 
tfeukn and dlracticM 
fcranachlng.thMalateiw 


(OwwIiaW / ’ 
the highest class of kxa^ TCWIbi 
wWdi as far as poHSlble *lg;*!se 
heavy gmdes. TbeceUh 
frtund oo«i prejUsposllig' IjM'. 

the Oermans tO 

their plan of CSQpslrd |iU^A 
territory. The aUirnUN^ 
through UelgluiB add 
stretching, as they dd, tki^tiull^ 
tively level country, gre ti^ 
traiwpostation of batteries ^ tbeae heavy 
siege guns rapidly to tUS* ttcHtUtcstioiHi c* 
the Kreiich capital. At tbh outset of 
war. the world wtmderodi how the Oer- 
mans tould exiiect, as they evidently did, 
(II he within tlie city of Parts In a few 
w<s>ks time. The answer la to be found 
ill their Is'llef 111 the linincthlllty of the 
huge armies which the}’ were prefiored to 
iHiur through Belgium, and In .the ability 
of this llduch mortar to cut a wide swath 
through the engirdling tortlBcatlons sf 
Paris. The Oermans, In any belief, never 
contemplated for a moment, a complete 
Investment of Parts such ns they made In 
1.S7(» to 1X71. These 11-iuch mortam have 
made such an investment unnecessary: 
Had the French-Brltlsh resistance to the 
eiixelotilng tactics of the Oennan right 
Iss'ii less siicc4>ssful, It is probable that 
the (leniiuii army would have been In 
1‘arls at tho present time. 

\Vc direct attention to our Illustrations 
of a Krupii 11-Inch mortar, Installed on 
a |H>iiiiiiiieiit isiiicrete base and protected 
with a shteld of 2V4-liich armor. Kxi’Qit 
for the o\erhead shield, the enipliicement 
is similar to that employed by the 
Jatwiiese in the reduction of Port Arthur. 
It necessitates the eoiistnictlon of a mas- 
sive cli’eular concrete base In which are 
embeddeil holding-down bolts. Upon this 
Is placed and drmly boltixl down the low- 
er ring, or race, of a turntable upon which, 
hy means of a rack and pinion, the gun is 
traversed. 

As representing light siege artillery, we 
present two Illustrations of an A2B-lnch 
mortar iiikiu a mobile mounting. TliU gun 
is fired, like the howltcer, from Its travel- 
ing carriagts and It does not require the 
I preparation of any special ifiatfonn. The 
whole efialpment weighs about five tone 
when it is lu aellon. It is provided with 
I a constant recoil. Another illustration 
I shows a 4.7-lnch quick-firing field howitzer, 
[with a i>oiitrolleil reiiill, manufactured by 
the I’elebrated Khrhardt firm, 

A derel<4>inent In European field artil- 
lery which Is of great asHtstance In prie 
r. muting rapidity of fire is shown in our 
“ illustration of a 7.6-ceotlmeter quick-firing 
- fi«*ld gun manufactured by Knil»p for the 
Danish army. When this piece is 11m- 
tsTeil up for transTHirtatlun, the gun cais- 
son is S4> arranged that the quick-firing 
ammunition is carried with the nose of 
the jirojectlle down and the cartridges in 
a vertical position. When the gun is un- 
liiiiliered and run into battery, the calssmi 
is wheeled around and tipped up so that 
the ammunition is In the borinontal posi- 
tion. The heavy steel doors are then opened 
<m each side, and above ond^ beloW, as 
shown In the illustratloo, and by thta ar- 
raiigemeut not only Is considerable prutecs 
tioii afforded to tho gun detachment, but 
a minimum of time is cmMumed in pass- 
ing tho ammiiiiltbNi from the caisson to 
the breech of tlm giuu 

the Tvnet Fort 

tCflScisSca Jrom pafft' MS.) 
of a turret wltti one bolf open, 

so that the arrangemest and cnwH-aectlun 
of the Ijnrret and its pistes eouM be seen 
from the oStstde. ft wm ttUni Intended to 
put up sudb turrets In 4b^ const detfenees 
of America. But othny 14|»«s have pre- 
vailed later on, 

Ths tdtadels of the Anting tott$ have 
e-inch turrt^. while mnaitt^ natthecs for 
j'the diri!ww»' of itb^ '?»<;„ nen'piaoed 
.«nd p^ts<tt«|ito>n«l^^n){tf;amd sta« oi«i+ 
Tstracthttiiib., > 

I }i|i^atkita 'Sbtniim and au' 


jtllk' tocaa&h 

is 

' .1^ Xing, thw stona 
" tohiffiig. fwir <h» sKw 
.iplatenh shd ntiint«#i3if ; ^ ktfsWw; -'Wffi 
'' oingomjr «i»a 
' and «an« mih 

The two gfeslteil ij i t y^ i p it k #s. 
dodtions (ff the AMf pwibiiA'ISia fkSMtffiitt; 
AusnoAH has rsMis^iiygg 

frightfnl effect W,iiM 

em Oenuan howttaM^ ha tASndipitlHffi 
of Dibge. iiie tmwt 'ahd steet> jfoffit/’iilB 
cofehletely damolfetMa sttler««iM^^^. 

(ODaeiisled /*«« jnmw g7j.) 'i 
nxtoBslve us* in the pveeent 
war. The views have heeta 
from sketchm which aiweaeed la otffi 
teemed contemporary The Bpherib^ 
mine itself, cctttainlng the «3E|iMtw 
ehdrge, is a hollow steel infem BUM iwtt; 
explosive and proyided with a detoOgfliii" 
charge and a trigger which sarvea n^ 
beioK struck by a whip to expiMin 
mine. From the bottom of the nphetfokl 
mlna a langth of cable paasen to an hndhhir . 
dumber, where it Is wound upon a .wUhI*; 
lass; aiid, extoudlug below the apchw 
diamber, Is a plummet weight wdikfl as- 
sists in briiigtiig the spherical mine to iwst; 
at the rei)ulred depth. BeB>r« tho mine la 
driqijietl from the niiue ship, the pluitth>ht 
line is unwound until the plummet hShgS 
at a depth below the anchor obtoahar 
equal to the depth at which the aphctkjhl 
line Is to float below the mirfaoe of the 
sea. 'fhe anchor chamber and its pinautint 
begin to sink at ones: bnt the sphiKtoat 
case, tieing buoyant, ronalns at the stsr- 
faco. During tbs sinking, the cable be- 
tween the spherical mine and the aUdhdr 
box U unwound until a depth Is VeadMd 
at which the plummet rests on tho bot- 
tom, when, the strain on the plummet Une 
Lielug token off, a pawl to which It Is .at- 
tached engages the windlass and prevents 
any further unwinding of the csble from 
the auchor box to tlie spherical mine. The 
anchor box Itelng beerier than the buoy- 
ancy of the spherical mine, conttnueS to 
sink until it rests oo the bottom, with the 
mine sliore it floating at the predeter- 
mlmsl depth of fiimi ten to fifteen feet 
below tho surface of the water. 

Wlien a ship strikes the splMHlcal mine, 
tho latter is rotated and the contact levgr 
b< brought into toiKh with the bull of fbs 
ship, and by Its action detouates the Mine, 

In order to reduce the chances of a ship's 
rmsslng unscathed throogh a mine 
the mines are sometimes laid In pktfM, 
each pair being connected by a )engt.h of 
cable Bopported by floats, as shown to ottc 
Illustration. In this cassi when the hoW 
of a ship engages the connecting oabla, the 
two mines are drawn Inwardly agdtoM 
the ride of the ship, tb* affect, ox Ottofito,' 
Iwliig doubly destructive. 

The only possible defenses against toitlM 
are comiterminlng and sweeping. Itt iPto 
former case an attemi»t is made to 
the mliHst by dtdauatlug high exphMvpt 
aiiiung tlmm. The more effective toed|W 
hi to remove the uiliMs altoge*hhf''% 
•'swwplng" operations, which kre.CKto||^; 
out as foUowa: iV tptofpt 
draft, such, for instnupe, in' ior|iefi»,1i!i^<; 
destroyers' or togs, OT' '(Im ' 

sweeping oporktlons ca«^: pgt ^ 

English lu the North - 

proceed through the toto4'1l«ikl'dto^ 
each other, say, fnito ^100, to' 9W 
aimrt. and drag; fltyej' ; 

miue field a . IUP.«F fiihilit' < 

Is comteeted ai:it»;gwto.'toi''lMl'’i|P,'W^ 
sweeping vestoJA. , 

dragged' . ovto % '4ji|A;Yi||f| ; ' 

stroyed hr 

a ' tow 






SWmAIOmN 


tteselld Franklin 
Sixes make natipit 
wide detnomtration 

of air cooling i ii444 
Eac^o^ ilieseEraxdcltn 
dekleir* ott September 
r9zi hsa FrqiuditiSixnttr^ 
cqr KM) utiles t&ewvy 
on low ge9i' y^thoxif 
once stoppmg the ettgiae 


Hub imparidleled feat was per- 
formed in 116 different localities 
under all sorts of road and weather 
conditions. The object — which 
was brilliantly accomplished — 
was to demonstrate the absolute 
superiority of cUrect air-cooling. 
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Every ear wee absolutely stodk, with- 
out special attackmento of any kind. No 
«Ktra hibrlcation was employed. The 
sworn average consumption of oil dur- 
ing the run was 1.2 gaL per car. Ea^ 
ran was witnessed a^ attested by dis- 
interested observers. 

Throughout the country the severest 
roads known to automobSuts were . 

At Odorado SfeNrings the route 
led hy way of Dead Man’s Canyon and 
Ute Pass to Cripple Creek. The finUi 
was at die top of Tenderfoot HSl* 10,- 
SOO It above the sea. 

In Denver, Mr. F. C. Cullep four hours 
alter he started, was 11, W 
sea )ea«L The worst roads and moun- 
tabu wWiin W Mkes of Denver were 
traversed nnd«K^ finish was at the top 
of l^odkmit llottnlalia Elevation towers 
the bMEag point of water, hut has no 

dMfclfees.Daiv%tenw 
|; hddlhdiM ^ hitfd^ by dhnhing 
; teeing 



At Kingston, N. Y., the CatskiUs were 
climbed. 

Norwich, N.Y., used three gallons of oil 
The reason was a broken sight feed pipe. 

Pittsburgh, Pa, and Tulsa, Okla, had 
temporary ignition trouble which barred 
them, thou|h IHttsburgh had run 95 
miles. 

Beaumcmt, Texas, did not finish, due 
to running out of oil, which before 
noticed, residted in burning out a con- 
necting rod bearing. It occurred near 
the end of tiie 96tk mile. 

This unheard of 100-mile low gear 
demonstration eras possible because of 
the dir ect air-cool^ system of the 
FranMin. The primary advantages of 
direct cooling are: (1) nothing to over- 
heat in hard running, (2) nothing to 
freese m winter, (3) the dimination of 
more ***■" 100 unnecessary parts and 
the amount of attention necessary, (4) 
sheer eni^ rfficiency and pow«r. 

With no weight of water, pump, radi- 
ator, piping, etc., the engine u not only 
Mghler, but less weight is required in the 
{vame, axles, and other supporting parts. 

Econony 6ti3t on Light Wdght 

Thus eoittes oconeiny. The Fraihhn 


With Franklin light weight goes 
flexibility— resilient instead of jarring. 
Franklin flexibility is obtained by a chas- 
sb frame of laminated, shock-absorbing 
wofxl instead of rigid steel, by full ellip- 
tic springs, front and rear, and by the 
absence of strut rods and torque bars. 

Not only is the superiority of Franklin 
direct air-cooling absolute, but upon it, 
it has been possible to build a car which 
combines highest efficiency, economy, 
durability, comfort and beauty. 

The Standard Light Car 

The dominance of the Franklin is due 
to fixed principles of construction un- 
changed through 13 years. Always easy 
riding, always light and flexibly it is to- 
day recognizcKl as the gtandard tight car. 

Send for the striking eight-page news* 
paper size, illustrated supidement, with 
its unusual photographs, which give a 
panorama of the interesting features of 
the runs. Also booklet of telegraphic 
stories by mm driving the cars. 

FRANKLIN AUTOMOBILE CO. 

SYRACUSE, N. Y. 


Weights and Prices 
Touring Csr. 2750 Pounds - - 

Rosdster 2610 - - 

Coupe 2890 - - 

Sedan 3045 * 

Berlin 3242 " - - 


$2130 

2150 

2600 

30CO 

3200 


PAm sn F. O. B. Wimc. N Y. 
A* jww dMisr to wsl^ th* csr Iw you. 














All-Weather 

J a Should be on 
1 reacls Every Fall Tire 


Here is a tread which— when 
you know it— you will adopt for 
all wheel* at all seasons. In 
fall and winter it’* particularly 
essential. 

It is an exclusive Goodyear 
feature. The tread is tough and 
double-thick. That makes it en- 
during and difficult to puncture. 

It is flat and regular, so it runs 
like a plain tread 1 1 causes no 
vibration. Yet it grasps wet 
roads with deep, sharp, resistless 
grips. 

In these important ways, no 
other anti-skid on the market 
compares with this Goodyear 
All-Wcathcr tread 

Other Things 
That Go With It 

Here arc three othrr features 
— all exclusive to Goodyears-- 
which you get in No-Rim-Cut 

tires. 

Our No -Rim -Cut feature, 
which we control 1 1 complete- 
ly wipes out rim-cuttmg. 

Our ‘On-Air ’■ cure to save 
blow-outs. We alone employ 
dtat, at an extra cost of $1,500 
daily. 

THE TIRE & RUBBER Atawis Olite 

Uxdse. Msiftw CHr* W irt u 

^ PsaWnfeMy^ - 


Our patent method for com- 
bating loose treads. It reduces 
this danger by 60 per cent. 

Goodyears are more than qual- 
ity tires— more than the utmost 
in fabric and formula. In addi- 
tion to that, they combat your 
four chief tire troublee in these 
four exclusive ways. 

That's why more men buy 
them than buy any other tire. 
And legions or new users now 
adopt them every month. You 
vdll always insist on them when 
you know their advantages, and 
any dealer will supply you. 


No-Rim-Cut Tirttt 

Wttk Al-Vssiltr Trasi* srSMsIk 



batteries, lu the case of! ndiie tWOnj 
tecting the chsiinel eatnince« to hkrb<»s. 
dockjards, etc., the flaMs hm eosured tty I 
the fire ot i‘apia'f>re totteVles, COOtCOleDflly j 
located on either shore. 

Tbe Submarbi* Vkullnited 

{Conotu4td from pMffO 199.) 
of these Instnuueuts Is knowh kb a perl- 
Bco|ie. This couslsts of K iMrtttiaf tube 
which extemls fnini alwre the SU’i^aoe of| 
the water to a few feet within the sub- 
marine. At the top of the tube is an ob- 
ject glass; at the tsittom an eye-pieoe. 
Two rcdectlug mlrnira, cdie «t the top, the 
other at the bottom of the vertical tube, 
cause the image to be transferred from 
the ubjei't glass to the eyc-plece. The op~ 
erotor ean turn the iierl8eo[ie so as to 
sweep the whole horison. To the writer, 
who once wade a five-hour trip in one 
of our lat(>st boats, the view was as clear 
as though he were at the surface looking 
through an ordinary field glass. .Bence 
when running anbmerged with the t<x> of j 
tierlscope Just out of the water, the 
navigator ean see with perfect ease snr- 
rounding objecta. If for tiny roast 
should be desired to run at a stll) greater 
depth. cwniiasseH are provided by which 
the course may be steeretl with accuracy. 
For stecritig, submerged. In the vertical 
plane, luatruinents are provided which In 
a way take the place of the compass. One | 
of these Is a large pressure gage, which 
indicates the depth at which the boat Is 
running. Another Is a form of spirit level, 
which IndlmteiH the Inclination of her axis. 
By the ust' of this, the man controlling 
the horlsoutal rudder Is able to run at 
iwrfectly even depth. While In the sub- 
merged ooiiditlon, the bout is of course 
amply Illuminated by electric lights. There 
are no iiorts or windows In the boat, and 
sensations are concerned, one 
Is unable to determine whether he Is 
nliig on the surface or submerged. 

Tlie arm of the submarine Is the auto- 
iutille torpedo. A nnmlwr of these may 
be carrh*d. They are dlM‘lmrgMl through 
torpeilo tutwH licateil In the Imiw of the 
boat. Any mtslern tyia> of automobile 
torpedo may lie used. In view of the fact 
that the snbiimrinc Is enabled to approach 
iiuset'ii to within a few yunls, if desired, 
of tile most iioworful battleship, a long- 
range torjsslti Is not required. For this 
the weight devoted to motive pow- 
er In the ordinary torjieilo may lie largely 
used to Increase the destructure jiower, ao 
that the proio-r arm for the sulunarlne 
would be fur more laiwerful and destruo- 
tlrc than the onllnary automobile torpedo. 

!How the War Affiectg the 
Papermaker 

T he shutting off by the war in Europe 
of tiatented Oermaii dyestuffs and the 
cessation of rag Importations from Medi- 
terranean and far eastern lairts may be 
expected to affect the quality of certain 
grades of colored impern. The simpler 
forms of iHiper stock and dyestuffs are 
poorly adapted for the manufacture of 
tissue like blue seldUts paper, which Is 
cx|)«cted to lie resistant to the action of 
alkalies, and for this and similar grades 
of fast-blue taijier, rags tliat have been 
dye«t with natural Indigo are still 
ferred. I'aiier manufacturers who aiiec- 
iaUse in colored paiiers of this kind 
beginning to bo apprehensive of trouble in 
maintaining supplies. 

The stoppage of dye Importations la 
likely to affect paper manufacturers In 
two ways. The utmost dlBIcnlty wll 
exiwiienced in producing tinted paiiers of 
a quality and aiipearance that have be- 
come standard qf late years, boeattse these 
have been made with combinations of anl- 
Hue derivatives that mark the extreme of; 
inventlcH) In chemical eolors, isnd eitth the 
paralysts of Oerman shlppiliig, no leas than 
the cessation of cbemkal Industry In Oer-: 
many, where most of these iptw and sx-! 
oeptlonatly fast eiedora ara i^uced. no I 
Buppitea egn he exjieetea to mihh thpi 
0xUaa BtAtea.. 




If youBMkligkMlhiik 
and wiih t^ie beii^ of^ yMliif 

a perieude m etpoH setting stihll 
vice on how 

who have bee^ •hoeeaeful Jhi# 
port have done it-r- 

Thra write xs 

“A WeB EXaU&M 

which we wlU Mihd iron by zetuMl 


VlK AHEKKUH XZrOKrSB l> 
the leadlttg ealMrt Jojlml of tbh 
world. It la publ^Md (u Engllah, 
Bpaplah, rortugfiesa «nd French e^ 
tlohs which reaOh the toadlng houaee 
ebroiftd buying American go^ Its 
Fortugneae and French editions an 
each puMlshed In separate Mechau- 
leal and Mercantile editions. TOC 
Mechanical covers machinery, beaty 
hardware, bnllding material, ete; 
Ihe Mercantllo, clothiiUL wearlilh 
apparel, honae and otfice furnishlngii, 
noraltles and mlsccllaiwona gooda 
Our advertising cltmita number 
700 American roauafBcturere. If 
ymi will write us we Will send sam- 
ple collies and explanation of oiir 
aervlces of translations of corre- 
ap<n)dencc, credit reports on tlw 
busUiess houses ebread, selected 
lists, etc. 

We have the sort of service that 
puts manufacturers in direct towdt 
with buyers abroad and supplies 
them with the faculties of foUow-gp, 

We have published a book 

Bemetdary Immu ifi Expmrtbit 

gy B. Obey Ibogh 

Editor of the AHkurax ExToanai 

which explains fully all you want to 
know about the best methods of 
scK'uring and handling export trade. 
It Is the only book on the subject, 
and is of Incalculable value to manu- 
facturers at this time. 

Price $S.OO PrapeU 


American Exporter 

17 Battery Plsee, New Yecli 


Some lottractiTe SctoatiBc 
Papers on Tim^ Topics 
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KODAK 


Y'ou can now date and 
title your negatives^ per- 


E very negative that is worth making is 
worth a date and title. The places you' 
visit-^interesting dates and facts about the 
children, their age at the time the pictures 
were made — the autographs of friends you 
photograph — these notations add to the value 
of every picture you make. Architects, 
engineers and contractors who make photo- 
graphic records of progressive work, can add 
greatly to their value by adding notes and 
dates permanently on the negatives by means 
of the Autographic Kodak. The amateur 
photographer who wants to improve the 
quality of his work can make notations on 
his negatives, of the light conditions, stop 
and exposure. 

Just release a stop and a little door opens in the back of 
the Kodak; write whatever notation you want, on the red 
paper of the Autographic Film Cartridge with a pencil or 
stylus; expose from 2 to 5 seconds; close the door and you 
fl are ready for the next exposure. On the margins between 

the nejgStives will appear a permanent photographic repro- 
ductloii of the notation you made. It is not a part of the 
Auto^phic plan to have this writing appear in the print itself, 
but SitjlpV tliit it be kept as a record of date and title on the 
Acmtive. It is obvious, however, that it is no trouble to 
i t O jB ^he print when desired. 

Tde 09aMst ficdo^apbic advance in twenty years. 


. ' Ijlo. Kodak, pictures 3^x5^ in., $22.50 

Kodak, pictures 3 *4 x44 in., 20.00 
Ndl 14 Autogntl^ic Kodak, pictures 24 x 44 in*, 17.50 

EiKStIklAN KODAK CO., 

1 ,, ^ JWenESTBR. K. Y., Tit KM City. 

mi l 


manently, and almost 
instantly at the time you 
make them. 





Llfe-Roat Crai«w 



PMlbil VihSfaM>M« by Mmm •( . 

l-li'rlooililu lak«>l ti M W ItH-lll 

Tl^IS 36' boat hat the tame haet at the Uihad SuMt Coverament Life Boatt. but hu a 
_ cabin uittead of an opeo cociipiL Indde and out the boat will carry moenr peitoai. 
Equp^ with 25 H. P. four cylmdv Holnet Motnt in ttani oompartmenl. The Gov- 
^ment ipedfiet eacluavely for ute in the 36' power life botte of the Life Savuig Semce 
the 35-40 H.P. tix cylinda Holnwi motor. Not-SuUUt, tpead 9f milet per hour, thould 
be carried on every biggoveromem and commercial venal. Patent allowed m the United Statet. 

THE HOLMES MOTOR COMPANY. Inc. 

— tssjs: 


One of Every 7 Men is Killed or 
Injured by Acddrat Each Year. 
Which WmitBe? 

Y OU ma^ be the one. Your chance is no better than those of the 
other six. Protect yourself and your family now— while you can. 
Three cenU a day will do it if you are in a "Preferred” oocupation. The cort 
of II couple of newspaper! brings $1,260 to $3,250 in case of death Dy accident, $6 to 
$10 wcoldy income, $1,000 to $3,000 for loss of two Hmbs or eyes, $600 to $1,600 for 
luxH of one hand, foot or eye, $260 for death from any cause. Ivger amounts at 
jiroportiutiate cosL 

>eTNA- IZE • 

If you have other policies, add this, because It’s so good If you have no oth«r 
iwlicy, get this one now. You’re In danger every moment. Send the coupon for 
the whoio 0tory and protect your family while you 

You Get a Weekly Inecmie when Disabled If Aceident 

Itisn’tonlyrallroadwrecks and ship- weekly JGtna beneftt 
wrecks and falling elevators yon have paid for his operaCi^ 
to fear. ^ - 

One man was hit in the eye by a 
snimping rubber band. It put him in 
bed for six weeks. He was .Atna-ized, 

BO he drew his weekly Indemnito. 

One man was struck in the head 
with a baseball. He had to have a but* 



is h(me for three weeks. He drew his JEUia. 
Smd the Cotipon for tho whoto otmy 


paid for his operatl._ 

One man tripped OB ailigbt 
ofstairs,fell,brokehisai>kle, ^ 
went to bed for gmonths. 

He was .£tna-ised so 
he drew a weekly in- 
come and turned ^ « 

his hospital jr 
bill over to 




Bmd tko Coupon for the whoU otory JT'' 

>EfNA LIFE INSURANCE COMPANY Jr / / 
>lM»wu« BAwrroso. CONN. J 
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isat«r,:kiui' 

peRed to MU b«Qk on «ia^ direstolte^l 

less eBdurtog ttots. OvriiiB V fhe 

ing use of the more ooqtpifx '■uid 
nent dye compounds, papenimkew h»vej 
found it iraposrible to me a geeat variety 
of ram that was once avallaWe. The rea- 
son Is that nearly all of the liner qndU-J 
ties of modern shirt ttmteriel, aktrUmto)| 
etc., are dyed with cohl tar dym, whleh 
are excewllngly nialateiit to btoBehlBg 
agents. It wilt be readily understood, 
therefore, that any extended interruption 
of Huiuilles of these dyestuffo is Ukely to 
wo waj’s. It would hamper the paper- 
maker In producing colored papers of a 
brllUanc}' and permaneBCy that have bb- 
conie minlar of late years, but It would, 
at the Huiue time, open up to him plentt- 
ful sources of rag supplies that could be 
•sfdly treated to yield fine white ptpoc 
pulp. 

The Dnndtun BalM 

T he wide publicity given to the putdlej 
pietM to the accusations that tbu va- 
rious nations now In conflict In Buropej 
have been making use of “Dumdum’^ bul- 
lets brings out the fact that very lets 
peoiile know what a “dumdum’ 

la more to the jHiliit In the present J 
clrcumstanci-s, fewer stilt hai-e any 
of the widely varying character of 
shot wounds. 

During the Chltral campaign in 1 
In is»5, the native troops found that thej 
nlckel-Jucketed lead bullets they 
using were not as effective as they 
wished; that Is, they did not ‘’stop’' their j 
Tliey found the dlfflculty could he 
overcome by partially stripping off thej 
nickel Jacket and exiaislng the leaden 
head. These bullets, because they came] 
from the Dumdum Ammunition Works, at | 
Calcutta, were known as 'dumdums." 
They lieeame greatly distorted when strik- 
ing a soft body, sineadlng out Into simie-j 
thing like a mushroom shape and pro- 
during a very serious wound 
This Is the true dumdum bullet. It will 
he appreciated that, as In the Indian 
palgn, the ballet can be easily prepared 
by any soldier Individually, without the 
knowledge of his suiiertors; and If such 
bullets have ls?en used in the present 
this Is their undoubted (wmros. In view 
of facts to lie stated presently in relation 
to wounds made t>y modem hnllels, there | 
ts little object or reason for any govern- 
iutenHoiml],v supplying this form ofj 
ammunition. 

For a long time hiiuters of big 
have iHsen aware of the deadly qualities 
of s bitUei that would st>read out 
"mushroom’’ quickly on striking Its tar- 
get, and to Insure this result with cer- 
tainty many special devices have been In- 
troduced, such as bullets with a hollow, 
cniHllke bead, or a almUar bullet comblue<I 
with a plug of harder material, which, 
being forced Into the softer lead by the 
impact, wouhi quickly spread out the body 
of the bullet. It Is evident tbot any sol- 
dier so disposed could, In addition to 
stripping the Jackets from his ammuni- 
tion, make a little hollow in the tip. Even 
a nick would hare uMve or less effect. 

But quite apart from this question is 
the fact that the nature of the wound 
would be no indicatlou to the ordinary ob- 
server of the Character of the projectile 
that produced it In fact in many cases 
the result might well deceive an experi- 
enced practitioner, for the modem bullet | 
is capable of producing many entirely 
unexpected results. 

Under many conditions, when the high- 
speed, amall-callber bullet used in modern 
rifles strikes a man, It makes an exceed- 
ingly small puncture, and passes through 
both bone and ttosHe aUk«. with trifling j 
lojmry. Although the man Is incapaci- 
tated for the time being, he sullen no 
permanent Injury, This ia what was 
aimed at vrium the aflmtl agUber rifle was] 
odoptod. Uhtoriunaiily, tW huUet 
not atorays act to tlda ittfly, tor (he ao-j 
called ^’flttita” totOat, vrittoh haa haan to- 
trodooed to Ctermaay «it« :|Ml«»tad by 
«*» M 
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fi 


_ _ I to ^T«( | 

of' '«iiti''Wli ♦elodty 

vWjlMt tvliiA In w<^ kn0ru bitt viwiiaMr 
lutOenitoiMi One «C(>|iM>a- 
,'tO' ' ttn tre«i«iM0tt«4r 'jNipMj 
t«Mpi|i«t4ott .tK^b tiuoatdi mm borrd 
H ilbl OAr, tb« tndiot iti net ib Ttbration, I 
;t«i* It vtli tutve «|K» tbe timw ! 

. liWbMb UtImk iKNiy Iritt «« raiattVB| 

't(Ni?iio or tnmnwAtr <bo «■■ 

to bMte up «ad tnuiwslt vUm- 
i'ism tMiNt notloii. Ihte fcuB be better 
pNm Mb 6Ut)brlw«int to | 
itw WbiftMt A touKtO oun mu) 
'KXUi u4tli 'wfttor end tite botlet llred 
HuNMifith fi:i Hie entnuioe bote wua muiltj 
ttf4 ubooet M If cut out byi U punoti. «0d 
eUgittiy fnverted, white the I 
Ottt hole %BR an Ibcb and one half acrotw 
.pni Wry irnmilar. Uoreover, the front | 
Wad wee badly bulged oat, the rear end 


The ludlcatlona were that the 
r toreee acted after the bullet 
had paaaed through the can and aa a 
yfbratlou or wave would act. 

Hatty woubda of the ebaracter above 
noted have been obnerved la the peat, and 
It la ei^dttnt that the apparently amaU 
and hutuanltarlan bullet, 


«*► tteooaaary to inveet i eotudder’^ 
l"****. *!!**®?^ ®f, capital to Riaunfaoture 
'tll^ patent, In a commercial u>a«- 
ihW. and whether U win be necueaery 
' (•rant rtghta for a oonatdembte term In I 
ofdef to Internat auSletettt capital to nn- 
deftajte the enterpriae. 

The probabltittea are that all Ucenaej 
taea will be collected by the Board of 
TmdO to be retained until tbe termination { 
of the war. 


Tl» Cnrrait Supplement 

I N the current laaue of the SciaitTtno 
Aurbican Pirpi>T,eMRNT, No. 20S2, for 
October Srd, will be found an iutereatlug 
account of the uac of aearchUghta fur 
war purpoaea, eaiiedolly aa developed in 
France. An unnauaily valuatile article to 
thoae Intereated in the uiunufat'tnre of 
iron, and the fucta given In which are 
alao undoubtedly applicable to a cuntdder- 
alile extent in other lliiea, la Electric tttrlv- 
Ing for Bolling Mllla, which glvea facta I 
and dgurea aa to tbe application of thej 
aj’Btem to mllla now uaiug ateam drive, 
and ahowa remarkable ecunomlea In both 
coat and apace. Heceiit Developinenta In 
Marine Propnlalon reviewa the hiatory of| 
the turhiue, atid tella how It 1m now ap- 
plied to aecure laith economy and efli- 
IMm ueariy luoae, and the oUtea lairtlally j clency, and alao haa aomethiug to aa.v 
! about tbe Dteoel oil engine The hlHt«>ry 
at the Automolille Torpedo will liitereat 
everyChe In view of the recent aeiiHiitloiinl 
uae of thla comparatively little 
war engine. The problem of controlling 
big ocean ateamahipa ia atwiiyg a vUmI one, 

. pad the deacrlptlon of the Weatiiighouae 
[. ' bridge Control indlcatea a wonderful ad- 
vernlly uaed in warfare, haa not only j vanoe. By meana of u comiwratlvelj aim 
lUtgely fttlliMl in Ita object, but haa lieeu Pte combinaUon of devleca. operatwl b.v 
the eauae of decided but unmerited ana- 1 compreaaed air and oil under preaaure tbe 
TktetoD in aeveral quartora; and white It la ’ officer on the bridge ia enabled to 
likely that aume of the anldlera haro reverae, or atop the turbluea which drive 
nMnntectured their own dumdnma. It la ! the veaael, and to regulate their 
more than probebte that the apeclmena j oceoalon requlrea. It la a moat Ingeiilona 


alleged t 


have been found and the pack- 
agea of ««ch amosuntrion were In the poa- 
aeaelan of iHm-combatanta who had the 
cartrlMIgea (or aportiug purpoaea. 

Britldi Pafcmig and the War 

T HN "revoeatltHi" of Brltioh patentaj 
granted to Oerman and Auatrton aub> 
Jecte littn arouaed in many falr*inladed 
peonJe a ftmling that tbe Brttiab govern* 
ment hna gone to gregt extremea to poulah 
mhlaett of the powera with whom It la at 
war. But a Cnrefui Utveetlgntlon of nU 
tbe tecta prompta one to lielteve that tbe 
nrat thought in tbe enactment of tbe Infr 
which haa created mo much reaontmentj 
Ima imt been to deprive the Oernuiaa end] 
Auatrteim of their pnteut righte in Qrttgt 
Britain, Imt to prevent an intemiptloo 
In thoae induatrlM which are carried 
Wholly or pt^rtlolly under pateuta owmn 
in Oenuany and Anatria. 

The atatute amending the .Brlttah rat* 
Alt Act under which the patent, rlghta g(| 
anbjecta whoae oountrtea ace at war wlte 
Oraat Itrttalu may be interteyad with, tiv» 
tlUtea for tlw.'‘avaldanee or auapenalcm ip! 
whole or In part of the patent 
tfeenee granted.” tjnder the rulea p^ 
idfled by the Board of Trade for harryiiji|i 
oht the provteiqii of the ataf^pte, a patent 
«AuM hr a Ctennan or atdi^ 

.otehetelintteMdii^^ 

1)%a(imi''#'.'th« ^dWttee.or auapdi.. 
11^” hatmt. Winttraac^an aw^! 
fhjttlbii 'tf i^i^..|ha'ltea^. ,ol"*ad# ^ 

.(^^Datent 'In qwwtiun' laMtal' M ' 

Btm to pet^ tbe cotttbiuatton tit magao 



end valuable device which baH proved its 
efficiency in practical teatM on the 1’. S 
collier “Neptune." The Rxp«trlmeiital IMoi 
ting of Blectro'lUatlc FteIdH covera n niiIi 
tect which la explained by Itx Utle, ond 
haa a practical aa well an an es|ierimeiital 
IntercHt. Wireless Hkiulpmeiit of Aircraft 
deacribea In slmplo language tiuit can In> 
underatood by anyone how wireless mes 
aagea are sent, and tells of the difficulties 
of operating hi and from aircraft Birds 
and the weather dlMCUsses theories t 
nected with the migration of birds, 
review of a new atlas of Finland gives 
much interesting Information about 
attractive country of which we know but 
little. The addrera on Heredity. b> Prof 
Bateson, is concluded in this Issue; and 
there Is tbe usual assortment of smaller 
but valuable articles. 


S>U and Mterobeg 

S ALT Is generally thought to be tetnl 
to microbes, because It serves to k«>p 
pertabable food substaucos, but from nn 
absolute standpoint, this is quite an error. 
For Instance, the typhus bacilli, that of 
“rouget” of tbe pig, or of tubcnmlosis. can 
be placed for several weeks In brine, and 
tbrlva all the better. Besides, it Should 
be remarked that blotsl contahis salt, ami 
this does iwt prevent mlcrolies from multi- 
plying upon prtqier occaslous. Certain 
11 In salt fish, for instance. In 
codAsh, dome directly from microla>s 
brougUf by the salt itself. For, In fact, 
tbe salt as It is prepared in tbe salt 
nukkalKM ia ter fram being sterile, and Dr. 
Itoppta of the Nantes Pasteur Institutej 
Was able to count no less than 30,000 hoc- 
tefte per cubic centimeter in the cunccu- 
tented brttte from which the salt is d«- 
b«eU»d, After the salt Is placed in pltes. 

undergoes nuttieronH grihdlngs In which 
briftene is entirely loot sight of, 1%us 
be Ands that ter from being antioABiC’ 
lAdt of that kind, and no doubt from ffiber 
a, needs to be put tiirwAffi an autl- 
ittjtitbi! tteabnaat Swffi c<mM be done % 
b^t to a elooed vgoMl. or, by 
“ ■ ft 'wtth a bypoebtortte of toda 





Do you get only 
1/500 of your proper light? 

Do you want to ref/uce tyour expense of production? 

The amount of daylight in a plant has a direct effect on 
this expense. One firm found that the expense of pro- 
ducrion rose 20% when artificial light liad to be u.sed. 
The reason why is plain. Employees work ^ttcr when 
they can see better. 

Illumination engineers say that the light in many 
plants is only 1/500 to 1/1000 of the strength of pure 
daylight. 

If you paint your walls and ceilings with Rice’s Gloss 
Mill-White, you will get the maximum amount of day- 
light pos.sible in the plant. Rice's Mill-White results in 
from 19% to 36% more daylight, because it reflects light, 
instead of absorbing it. It cuts electric lighting hills 
heavily. (See the Knotair Hosiery Co. letter below.) 

Over 3,000 firms now use this interior finish. Rice’s 
requires less frequent repaintmsf since it remains w hite 
longest. And it is highly sanitary, — it can he washed 
wiyi soap and water without killing the gloss. 

RICE '5 

GLOSS 

MILL -WHITE 

i«. jTuaranttfd to tfr/mirt white lonj’est Many imitatinn', have lately .spruntt 
up, and they may appear as well when tint jyut on 

B«it none of iliem remains wliiic as long, for the aiin- 
l>lc reason that Rice’s is in.nJe by a s|,frinl inoccsi., 

(liscoverej and owned exeiii>.rir(t t>r «' Onrs is posi- 
tively the only one nvtiie/i conlains no varmsh For that 
reason it does not ciack or scale — does not flake off 
with the jar of indchinery--«)'id will remsin white fat 
longer 

Tills is out guarantee If Hire’s Mill-White does 
not remain white longer than any other gloss paint-— 
applied at the same time and under the same conditions 


— we will give, free, enough Rice’s Mill-White . 
repatnl the job with one coat. We mirantee alao 
(hat, projterlv applied. Rice's Mill-White will not 
flake nor scale You cannot lose under this gtuuantee 
Write for fuller infunnation and sample board. 

On Concrete Surfaces 

On miiJe eencrett, Rict't Granoiitk makes 
tit best possible prtmtr for m iteond etat of 
Ptte's Gloss Mifl~trinu,—gt<vitif a tiU-Hltt 
enamel finish at no more ts^tnu than lead 
and oil paint. 

U. s. GUTTA PERCHA PAINT CO. 

U Dudior SIHMI, FravMaiMw. R. 1. 


What a Faw Uaara 
Say 
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Wken buying incandescmt iniiips 
""*■ conaid«>^ 

■ Effidency 

toifwf 

Lamps 

€mJ in your 

Lighting 

rSS System 

VOU cannot expMt to have an efficient lighting system with- 
a out uaii^ efficient lamp*. Unless your lamps provide 
maximum light at minimum cost— your lighting system is not 
what It should be. 


BBCBNfLY 

Tb«» colwsas are spm «t SlljptWW Sija’ $ 
oottcM are Inserts) »r 
arlth the tnreotors. tWd« « 

AdTertUlag Departmast of W gCtnWlfiC I' 

A Msaicax. ' ' ' ’ ‘ J; 

Avistiea. I 

COMBINATION ABIB01*LAinJ Altt> XqUOI- 
BLB BALLOON.— A. B. MvSMWa, toe AS» 
Selee, C«l. This aeroplAM la ttSUallMptd JW 
Tlswfd from aboM. wnalatlil* «f a nSkU pHm 
of Dvsl farm, and an auditarr fttana Aom sad 
aft. Above the main piano Is a MetananlSt 
plane. The main piano and the rootanSUISt 
plane are provided with paaola oapahla «t belBt 
tilted as desired, to pfovld* ataMHtsr. The 
foreand^ift planes are slao movable, for fbe 
purpose of stabilising and steerlaf the asM- 
plane The mecblne la provided with a pro- 
peller fore and aft, alw> a aerlea of hladed 
wheels with tbeir upper balvea housed ao that 
they will operate to propel the aeroplane on 
the prinelple of the paddle wheel. Provlahm la 
made for combining with this machine as aioa- 
gated balloon. 

Eleou-leal Bovloee. 

TK8TINO LAMP AND FCBB TBSTINO DB- , 
VICE.— C. W. MiTt'iieu.. BIS Twelfth 9t, I 
nrnoklyn. N. V. This Invention has tor ita Oh- 
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IS Invmitss wiir tf nMr aim m asytiiMstsi < 
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MUWf ft CO., Ml 

■rawehOlHoo «Hr»..1l>raittis«an:^fc l'' 


represent the highest development of the incandescent lamp 
which means that there does not exist a more efficient lighting 
unit. In the large sizes these lamps operate at approximately 
half a watt per candle, which is the best efficiency ever obtained 
in the manufacture of lamps here or abroad. If your costs 
interest you investigate your lamps. If you are not using West- 
inghouse Mazdas you are not getting the results you should. 
Our engineers are at your service to help make your lighting 
system efficient. A postal to us may mean much to you. 

Oar tatltttn on Induttrlal Lighting contains many oaluahh suggtslhni 
“GaarantooJ by thm Nssma" 

Westinghouse Lamp Company 

Atlanta Chicago Detroit Naw Orlanoa Salt Lake City 

Baltimore Cincinnati Kl Paao Naw Yark San Franclaeo 

Boaton Clavaland KanaaiCity Phlladaiphia Saattla 

Buffalo Dallaa Lot Angalta PIttaburg St. Laula 

Butte Denver MemphTe Pertland Syrasuee 

ra of McCaadlSH Matda I 





B. Klfhhoir. Aauaa, Cal. TUU Improvamont It 
more particularly for uac by the Unemeu of • 
telephone, telegraph, and electric light com- 
panlcB. In which ample atrength la required to 
aupport the weight of heavy colie of wire, ea- 
pedally when the reel la no dlapoaed at to turn J 
on an approximately horlaontal axla for reel- i 





Ei^tj Percent of YourTelemhone 
Cub Aze Inter • CommuniMting 

—or sAouM 6e, fi>r thia is tbs ratio in 
most big, pKwreeaivo boaineMsa. Tbia 
80 ft isbanalsabytho AutomatiibPhone, i 
quicker, better* 
and with no ex- 

-rhone 

• no Mntala 


restricted to interoalls. The net, olear 
•aving pays the total cost of the Auto- 
nutio System in one to three years. 
Secrecy— ReliaUUty—M-Honr Service- 
these are some of the oUior advantages 
which the Antomatio affords — some of 
the reasons why Standard Oil of Ohio, 

Svlrar PracM* Cwmay, NWIsmI Tabs Caai* 
pniT. tlUiiala Cmnl A K. aad mm af atbvr boO* 

ail Coupon Now 

why the Automatio-Phoiie has been thoJf' 


Thb Coupon Brings F afl.Infon n«tion 

AUTOMATIC ELBCmC OOMPAMT. 


or Interest to Farmers. 

IIAHUOW— U. L McKiNhBY, care of Mc- 
Kinley llroB., IK-inopulU, Ala The prsaent In- 
vention refers more particularly to aecUonal 
harrows. tlK> object being to provide a sectional 
barrow In which each section la ao eonslructed 
that a plurality thereof may be selectively as 
sembleil without regard to rights or lefts, or 
frouts or rears 

CCI.TIVATOB TOOTH.— R. B MclJliixs*. 
W. O. Rsa, and D B FuawARti, Cvdarvllle, 
Modoe Co, Cal. Among the objects hero Is 
to provide a cultivator tooth of peculiar con- 
struetlon and adaptation, the same being de- 
tachably connected to a cultivator post in such 
a manner as to Is* capable of reverial from 
one end tv the other, whereby tbs efficiency of 
the tooth Is Increased 

USED URADINU MACHINB.— E. W. Vak 
F utgr Evart, Mloh. Thu purpose of thla In- 
vention la to provide a simple, cheaply eon- 
strueted, and easily operated machine, espe- 
cially designed to separate seeds Into different 
elses and to polUh and clean the said seeds 
during the sepsratlon of thp ssme into their 
respective grades. 

f>f SMnenU laUMritas. 

tJDTTKR nANOBB.— a W. VTUtoox, care 
|Of Archer t WhedoD, Medina. N. Y. The In- 
I ventlnii relates to gutter hangers or supports, 
i the more particular purpooo being to provide a 
gutter hanger and gutter to be snpported 
thereby, these parts l>eing of such form that 
the gutter when mounted In position upon a 
building has the appeirance of a comice, and 
Is otherwise ornamental. 

BliK CARRIEB.— I. T. Bowut, 19 Friend 
8t., Taunton. Maks. Thla Invention relatea to 
packing or shipping receptacles and has par- 
ticiilar referenco to partlUons or flllers for re* 
ceptacles Intended for the transportation of 
eggs, bottles, electric light bulbs, or other 
fragile articles Among the objscts la to pro- 
vide a-flller of a simple, cbeap, and reliable 
nature 

WIRE HOLDER.— 8. B. BbLIon, West 
Salem, III. This device -10 eapedally adapted 
for bolding wire fencing during the strsteblug 
thereof, and wherein moans is provided for 
permitting the clamping bars tlmt engage tJis 
tenrlng throughout Its height, to be easily and 
quickly placed on the fence or to be removed 
therefrom, without the necessity of removing 
or replacing taps, nuta, and the like. 

WIRE FENCE CLAMP— B. B. WnUm, 19S 
Eleventh 8t, UtamL Fla. This qlamp Is util- 
ised to clamp wire fencing, for attachment 
with any aultable device whereby the fencing 
may be pulled tightly along nod against the 
posts la erecting a tonw, and the aim Is to 
provide a device which ooinprlses quick detadl- 
able members for disposal on opposite sides of 
the wire fencing and for oonaectloB tbero- 
through. 

HOLtIBR FOR AN INNBCTICIDB.— M. 
McKat, care of Fore * Co., Inc,. Bombal, N. C. 
In enrrytng out this laventhm. Mr. UoKajr 
preferably employa two tqc«ptn«lea, or bags, 
which are eenstruetad of talMic that la pgr. 
msnbie to tha powder, th* Inptr haf haylnc < 
coarser mesh than tha outer i^a. Anff he pto^., 
vUes the iaiMr bag wlUi w stMtie or ep^l 
dUtendsr adapted to ptaveptAhe. Nff* delMpe*'' 
lag la eoassqnance «f tfeg ,ot p )aiff 

portion of the motfieUg posMWi . 

Thin iimtftlou.to'Ph In, 


aSRUAN OHHMtST. gPBOIALflT In aMnn* 
fSMure arsyalbeMo OsMstiae Auke^ne. whies 


t.l^i£1oI?oo^SS?.*«rS5 
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lOR-CftAMiitkeirckMce 

iMcaiiM it wean leager 

ilwB other bronze* and 

Iherefore mridet the hett 
hackinf for th«r design 
and w^nanobip. 

Why not get the most ont of 
yonr design and workman- 
£p? 

1% don’t yon use NON- 
GRAN? 

To tkia^ « the qaalitT of joar 
Miaf SMteriol it to dMot year 


AMSmCAN BRONZE COMPANY 


Ke^ out the weather 
—your concrete wdkk 
will last indefinitely 

The ehanf eeble American climate 
it hard on any kind «C atonework 
—and it’a hard on con* 

Crete unleta atepa ore 
taken to keep out the 
weather. 

Thia ia moat effectively 
done with 


It improvea appearance 
aa well at adda to the 
aervice— it*t for inaide 
walla as wellaa out, and 
here’s what it does: 

It seals the porous sur< 
face, hardens it to keep 
out theweathnr snd pro* 
tecta it against wehr and 
injury. It is impervious 
to mfdsture,reaista alkaU 
aedonanddisooloraticsm 



,, 1 . AS 4 Ufl^ tor iU obJeA to prOTMc » 
ot sptnita is tse iw» vf , 

a mestSM# for bolding fruit, u arMsfod tbaf 
wbtle tbe fruit mar b« freelr InaiKotod, It eaa- 
ftOt be Removed from tb« roeeptaclo witboatl 
leulaK tbe laran | 

Hoasn CXlLlAR fad.— n. L. WtU.taMa, 
earr of Ord, Neliraika Valley Co., Ord. Meb. 
tty lueatii of tbu pad tbe coUpr openltMt may 
be varlad la alee to fit the neeka of dUCerei 
boraet. Tbe aim of the laventloa la provU 

aa loeapeaalTe, aimple, and elllcloDt pad for 

cloaed bone collar wher«*l)y the aaroc cao I 

adjaatad to lit tbe nevka of different boraea 
FHOTOOBAPHIC CAUHRA.— A. VoaiK. 10 

Cottaffe Ht., Jeraey City. N. J. ThIa invention 

rulatea more partlcnlarly to that atyle of 

camera la which the Imaco formed by the kina 

la focuaed upon a acreen at tbe front of tbe 
plate-bolder and la okeerved by tbe operator 
throfmb a aultably located aptirturv In the 
camera box. 

FITU.EY AND LOCK FOB CABLKH -A. J. 
liauAW. 808 Ninth Ave., New York, N Y Thia 
iDVontlon rclalc* particularly to a pullcv and 
lock for clothcB Hni'a The object la to pri 
vide u atructure In which the clothca line wll 
be properly held In pi»dt<«u and lorkcd aynlaat 
movement when the line la* alack, but will bo 
permitted a free movement over tlm pulley 
when the line la taut 

AOITATOH AND KII.TICH FOB TBlIktTlNO 
OUKt!.— J D. KiKf.tm, u.axvine. Moot, 

Ject berc la to provkie an apparntua which may 

bs uaed for the loachlnu of orea or brioaitiK 

their metallic content Into aolutlon with thej 
uae of arid, corrodlii* unaea, or corroding 
kolla without ncceaaltatlug any alteration ofj 
the apparatua. 

HHtTHIl— J. Mobmihon, Ju. 2% dago Ave 
Oleua Kalla. N Y. The invention rclatca ti 
ImproWmeuta In bruahea. and the object la t( 
provide an Improved atructure which la.adapted 
to propi“r1y fit the hand ao oa to lie readily ^ 
talned In the graap Another object ia to ( 
vide a hruab with a light and aubatantlally 
waterproof hack 

MANCFAtmiRB OP INDlTRTRIAI. OB- 
JBCTR FROM V01.fANIf OH OTHKH FII8I- 
Hi,K K(K‘K.— F. Rihbk. 20 Avenue de la dare. 
Maurlac, Cautal, France, Thia proceaa la dla 
tlngulabed from provloua priKvaaea for the 
manufacture of articlea from volcanic rocka or 
other mluerala by melting and moldlug aald 
rocka or inlnerala, tbe dlatlncflou lieing due to 
the fact that the rocka or mlnerala arc, after 
fualou and molding, but before their tempera 
tore falla below WK) deg Cent . placed In a 
rehearing furnace, heated to almut MtMl deg 
Cent . and remain at thia from half an hour to 
an hour and a half, aeeordlng to tlae, and are 
then cooled very graduall.v 

HOT WAT15H DIHPKNHMU AND DUINK 
INO tH,AR8 HTKKII,I/.KU --J 1 OLbngTTi. 

I'lattahurg. N V Thia Invention la eapeelally 
adapted for uae In bar rooma, reatauroota, 
drug alorea and like placea, where drinka i 
auld to the piibllc, whereby the glnaaea or oti 
drinking veaaela can be eaatl.v, qulekly. and 
fcctively Btorlllaed and hot 
where aueh la neoeaaary for the preparation 
hot drinka, 

D|MI*1,AY fOi'NTKB— K, FkIBDBK II, f 
B. ('oirimi'rce Ht , Han Antonio. Tex. Thia 
vetitlon relatea imrtlcularly to grewery eountcra 
having a aerlea of drawera at the back thereof, 
and more eapeelally to a novel form of aainplc 
eniitalnera. and nicaua for aupporting and re- 
movably retaining tile aaiuple cantalncra at tbe 
front of the counter 

BINO KETTINO — IlATiiK A DavipaoN. 
care of John Ji Hinltli. 71 Wall HI , New York, 
N. Y, Tlila Invention relatea to Jewelry, and 
particularly to ii combination ring netting Bn*] 
r or lavalllCre. and baa for an olijei 
provide an Improved acttlog which ma; 
qnlckiv and caally applied to a removable 
Id ahu) quickly removed from a aupporting 
lain. 

HUAPENBION R00F.~C Bittubb. ItToj 
Brondway, New York, N. Y. Thia roof la de 
aigned to Incluav areaa large enough to accom- 
modate circuaca. falra. Held meeta. baaeball. 
football or other athletic games, whereby 

nta may he held in all kinds of weather or I 
night by tbe provision of suitable lighting 
fncilitlea which may be supported from the 
roof. 

FUINTINO FRAMB.— H. Forb. 8110 
AVf,, Bronx. N Y , N, Y. This InvenUou pro 
vldea a frame having upper and lower frame 
memben, binged at one end, there being a 
spring lor ralalng a glaaa member retatlvely 
the lower frame memlier. ao that a print m 
btf' conwhlentiy slid off the glass, the glass 
bidng normally held down, and in the lower 
trame member by back members and clampa on I 
the upper frame memliera. These back mera- 
bera are prevented from fitlllng thnragb the 
upper frame member by the hinges, which ea- 

tend latarally and are adapted to rest r 

taner flange od tbq upper frame mvintier. 

HAND PUMP.— A." C. Beinmu Hoama, lai. 
ThttiHWimw hero Is to provide a pump tor 



alwthet^ or for balUng out boats and the lOte. 

a Hgbt, eolnpact. and easily trasa- 
■torM device le provided, eapebte of iHdQg b*M^ 
At ;««« baud aXMl oporatad by tbe other, or tal 
n«y Ulb« sutMbio mantter- 

toS SViMCiB toBTS-~4l. P. fteuK, 
Mtfc Si:.',Kaollttk. tOWA. i# tW» invention Urn 
mMomNiibst -Saa "iWwiimta to a moM fohbmi 

PiS W KSYtorf wmeiHw «*«»<«• 




Look at your roof gutters and 

drain pipes. 

See what happens to ordinary 
sheet metal. 



ARMCO IRON 

Resists Rust 


you notice pin liolca liero 
and there, ereeiees, mean 
little hints of new meliil work 
needed all over the roof? 

Then examitu' your sheet metki 
ranRe, Ran atuve or furnWT. Perhapa 
they are gtartii^ to rust away, loo. 
The nielal lath in your ceineiit walla, 
ceilinRs and jiartitionN — ih it a mere 
network of ruat ? And bow about 
your wnr foneea. wire nettinR, nails, 
rofriReratorg, ash and garbaRe cans, 
Ralvaniaed pails f Do they show 
signs of premalure rust ? 

Every year roiUiMm of dollars’ worth 
of sheet metal is’ dettt»uyt*d by rust 
This waste is unnecessary, and being 
unneoc^saary it would be considered 
enmmal but for the fact that the pub- 
lic has not known tlio cause of rust 
nor the remedy for it. But tlien< is a 
remed,y— pure iron. 

Pure Iron Reaists Ruat 

“Why. then." you ask, ‘ hasn’t 
pure iron been more widely u'md ? ’’ 

For two reasons : First — .SiucnlisU 
have only just come to a full reahaa- 
tion that it is the purity of iron which 
enables it to resmt rust. Becond, until 
iww'ntly nolKuly knew how to make 
pure iron in large quantities at a 
raarkctablu price. 

Even today there ia but one plant 
which 18 equipped with the facilities. 
knnwIedRe and expenonee to produw 
iron of the highest puiitv— iron m 
which the things fatal to 
rust resistance have btam 
avoided. 


THE AMERICAN 
ROLLING MILL CO. 


Bei'ause of its jiurity, Armen Iron 
shows praiMieally no dissolution when 
the sine is applied iu galvanizing. 
Therefore, tho eoalitiR is purer and 
lasts many times longet limn gahani,*- 
mg doe s on ordinary iron or steel 
Armco Old Style Tm Roofing or 
Terne Plate witli its base of rust-re- 
sisting Arineo Iron coated with pure 
tin and lead, makes niofsthut last like 
those of our grandfathers’ time 


Arnxx, Iron prodie-ts from vonr lia 
sloro or tliiin r If you have illfflc 

: Armco Iron, wril<\ to us fia- names 




uso Armco Iron, General Fm'prooling I 
make lIcrringlMmn iBlb of \rmcoIron. Im- 
ISTlal Nplral lath and several othi<r atylca 
are made of Armco Iron by ua 


MDDLBTOWN. OHIO ^ 
JUalwA OMcas, 

Itstrass^^SuSSaiat 
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One loan — Lord Nelson 
more tihan any other established 
England’s supremacy of the sea, 

Ym know his name and 
fame — ^but do you know the 
name of the woman without 
whose help his Battle of the Nile 
would have been impossible — 

Emma, Lady Hamilton, who 
rose from the rank of a sewing 
maid to be the power behind a 
throne and Lord Nelson’s closest 
friend? 

Behind almost every great 
event of history there is a hidden cause — an intrigue, perhaps, a 
back stair council, or perhaps a woman’s smile. 

The roota of the present great war go back to seeds sown in 
the secret lives of former rulers. 

Those lives stand stripped of their gilt and tinsel — their joys 
and tears, their intrigue and scandals, their ambitions and hairra 
all revealed in 

The Memoirs and Secret 
Chronicles of The 
Courts of Europe 

In these ten volumes, Kings and Queens, and court favorites — 
knowing that what they wrote would not be read until they had 
passed away — set forth the secrets of their lives. 

One sees the gay Louis XIV. quarreling with his cook. 

The secrets of the courts of Berlin and St. Petersburg are bared 
in a volume tliat was once ordered burned by the public execu- 
tioner. 

Madame du Ba^, the “left hand queen of France;” Marie 
Antoinette; Catherine de Medici, the “Queen who caused a 
masBU<Tc,” all these have revealed their secrets. 

Other histories tell the effects of former great European Wars; 
this one sots fortJi the hidden causes. 

To Learn How to Obtain These 
Ten Volumes— Clip This Coupon 

Ttu' Mt'moirs of the Courts of Europe have been issued in a new ten- 
volunu* edition, Miitiilily bound. 

A limited iiunibci of these sots will be offered to Collier subscribers 
a means of introducinp; our new edition of The World's Great Events- 
world history by 2t)0 historirins 

Every Rreut i vent, eharacter uvention, peace treaty, and discovery is 
treated by an authority m this splendid condensed world history, and every 
great battle, ineluding- 

The Revolution in ('hiiia and the late War in the Balkans — Etlis Barker 
Apstro-R ussiuTi At taek on Turkey— CorfyZe. The Glorious Revolution— <?reen 
End of Pelopponesian War — Von Ranke. Downfall of Napoleon— -Jlfenn'cs 

Battle of the Sea of .lapan— //un/. The Thirty Years’ W»x— Cottier 

Battle of ( tettysburg— Scfiouler. Battle of the Boyne— AfocmUoy 
setAm.— liw-TiT Polish Insurrection - -Ramband.The Danish Conquest— 

I*, r. ooLUKR \ RovolutioninServia— Viwan. ConquestofEg^— Aftwpero 
Japan and Corea— //uniitton. Battle of Blenheim— 

Battle of Agincourt—ffume. Braddock’s Defeat — Orant 
Battle of Marathon— Fall of Greece— Lufdeff 
ia Mv^mM.iB~eoiui^ion Battles of Msfiila Ba)^ and Santiago — WtKts Ahbott 

itbiiM orMsiarmticveiiui. inforfSsitibn about the oontOnts of the 

Memohs .and the special offer ^ whioh the 

entird- tSh volumes may be obtained in 

^ connection ' with the World’s Omat Events 
\ wiU'bjt sent on request. 

^ ' , » % interested, merely oHpUte 

\ F. COl^LiEM 

\ FMfa U abewi of OsMl- | (j<w ih | k 


It* SdHiw til* mMtset morn to 
poMte Mis *l6BiOBt* In |M»t. ’ 1 1 

, MSTTHOP OF pant Aelita nistao-f 

OBAPHIC STONHS. — Stj IteOO* MS • ' 
ScaoroiOH. cMe of tho lOfKHM t#8 W 
Av*.. WooOhaven, N. X. 
vMm meoM for NflitMitas A tliiiW OOMI 
the "BeB Doy” tm opW nOWiAil** « 
emjaoywJ ill Utho*r«eUri; w»*«Sll pumm 
I Avoidloc tbo piodnOtlDa of 1 

uiias • tMtliw omon In nUMSmmr.i *« 
duoc* tho expert-lnbor tMm t« pnKPt 
Mono* for UthosTBSbic prUtOai^ 

BnrSovwro Mia 'VOAto,. . 

TBNT PBO.— W. a. SNAMMS, Ja, U & *1,' 
Rocroltliuc Station. ISl OtitWOM #t, Dotrott, 
Mleh. Tht* Inrrntion ptoridM A p«f b»*his 
moBM for aneliorlDg the uwe In the smmbS, 
thereby prerentlDC the wlthenttrnl o< the 
until eurh time a« It le SMtrMt. In this . 
the enrhorliig inoena mny tie wUhdrnwn latoj 
tho pi-K, thereby permlttinir the peg to he md- j 
lly pulled up, 

ORASR VBIMHBB.— C. NtmoX, 1S» Ply- 
mouth Bt., Weetchopter, Bronx, N. t- TbU In- 
vention provide* en ernuucenent of relatively 
reclproratlnK enttere, wheretiy the enttlUKj 
edpee will lie melntelnad In contAct so thAt the ! 
erawi win hu effectively ent Without UahtUtyj 
of tho cotter becomlnf cbohed, tiie operntlnt 
mech«nl«m for the movAble entter or Mode In- 
dndlos moans whereby the blades ara 
tatned in cutting contact. 

TOOIi HOLDBa— I. H. Fn^Ma 144 CUatoa, 
Ave., Brooklyn. N. X. An object In this cam U 
to provide a device tor boMlna tools la thO 
moat advantageona and practical poMtloM. 
And further to provide a device ti 
removal or replacement of a tool 1 
eninx or for other purpoaea la graatly taoUl. 

•ACBB BOLT.— a. CoDsiiia, 76 Bllen Bt, 
Oawego, N. X. By meana of tbl* bolt walla, 
aa for Inatanco the walla for concrete forma, 
may be held In apacoil relatione hy meana of a! 
alnxlo holt which engagea both walla poal., 
tively. and firmly holda the two walla from^ 
lateral movement to’--.d or from each other. 

It la ao arranged that the bolt may be applied | 
and moved, in a minimum of time and frith a 



HaaUnjt and LlghUng;, 

OPRBATISU MBANB FOR BLBCTBICj 
LAMP BWITC'UKS.— A. J. TitMT, care of B. 
F. Caldwell A Co., 88 W. 15tb Bt, New -York, 
N. y. Thl* Inventor provides a rotary lamp 
switch member with a stud movable 
In a casing by a cam mounted on a collar *0! 
that the switch member may be rotated a dis- 
tance by the collar and the oam. and with a 
further rotary movement of the collar the cam 
may push the stud Into a reeva* at the alot, 
which permita the cam to pass the stud. The 
■witch member may he then moved back 
mal position hy a spring The rotary 
member having the stud may be connected with 
an electric awltcb of a well-known type. 

Hownnbold rillUtea. 

STOVE. — C. A. WlfcAIMBOW. 88 King Bt, 
Worcester, Maaa. This Invcutluu relntea par- 
ticularly to family ga* range* for ovens, and 
what la known aa bakars' ovena, and baa tor 
object a construction wberoby the beat Is 
retained and more evenly distributed. The 
roniied with an oven having a top and 
bottom construction of reinforced concrete 

VAinUtM PBODOriNO APPABATIT8.— F, 
WxiMASN. care of Fl»cher. Hweeucy A 
Brough Co., 1802 CUnton St, Ilobokeu. N. J. 
Tbia Improvement provides an apparatus more 
cleaning I 

syeteraa and arranged to readily draw air and 
through the bonae pipe to slime 
and separate the air from the aUmed dnat-and 
> permit of oslng the water for allmlng the] 
i«t over 

WAM.. HHATBR.— O. F. BmiMOB. «re ot| 
Beanor ilfg. Co., Mercer, Pa. This Invention 
particularly relates to gas heateri 
typo known a* waB-beatera and la especially 
Intended for uito In bathrooms. It jirovldea a 
heater the body and frame of which will be 
kept below a temperatnre at all liable to art 
fire to the walla in which the beater it In- 
ailed. 

BBD^— T. n. Soauan, 11« Eighth St. So. 
MlnneapoUa, Minn. Thl* Invention relatM to] 

bed that 

prov . . , 

erankabaft and the . . 

>11 ahaft In order to do away with the ver-l 
tioal tide wall «beft. and also ^vtdes a stme- 
tnre around the colUag opening and oo-operat- 
ing with the fsise celHug part Whereby to at 
conceal the lattw fropi obWrvatlon when 
the bed la lowered and peTsstt ' " 
movement without the neeeaalty fdr tiie uae o(| 


QinDB FQS BBWIKO MACStNJOSc-JX. V.j 
DBMHiaoa, 61 Central Ave,. M. 7. Ike 

guide te mounted on the Mstli ^epiWelte the 
feeding tide of tke nuwhUie #aidla( the 
piece of goede to the iMnnier «f the uadMnn, 
the guide hetnc emnsed to fsmtt wt oei^; 
tt Mnf frein flw JeedbMt etOe of the 
to nlieiw cotiTMlegit neeeef to tht AMdUnt , 
remevteg'iiho nwdtdne’f|^vtlM.'b«ii» 

<“M»n 0* elMtt ^ nq i^ . •: ' V ' i 


SPECUL MActmmr 


C0^TRACT WAN RING 


CLOCK MOVEMBNIS 

MODEL and BMPEMMENrAL WOEEC 
LUX CLOCK OOWUMW. Weteaheem 


NOVtl'ILS & PAlfSlM' ARnCtt:. 


Modek ud EnerimeBbl WotIk 

E.V.BABiJUtD COW «4 rMnlM«..II.Is 


riiCTRlCfll. flNO Ml CMAMCAl !)i V 
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' ViioitsiAff, aoMigar- 

' iwM twb firww* >u 

>#pii^''lM'tM)tnr MiTiriiw tM du 
' "iWi ‘ ' iiWpMM betarMB ^ 

Mav«t « foM* Mil wMtii tmiMti 
«M MlaM tlM Mr iMq 

)lr telMlUi««U ««pfaie«toMt of tb* 

^ r^fftltkirooMd Miwt 

^ (M aM AM ttrnMirH 
II by TOllcri. Mmm pco, 

. jf Mpi toMiki tki eorw- 

. IMWtBiBit Mpi M tki «th«r sMiap ii iliilnl- 
j ^ M W fi ly mtnnliMd wUH tb« c«m«tnliif| 
' ' ' la addlthMi to Um 


«Mi, .tiMuir aad at till itatlQl 
MlM m MM, mImiM «rMn tbe Mnner tMi' 
rnpa Awm tin ieooailac «ato tbs outciiac 

VMMlBlac <• rihiclM. 

AllTOMAinC OIL INDICATOB AKD 
rk«hliB.-~C. K. liiantHAm 2213 t^dic 
Ayp^ Atlaatic City, i. iu earrylac oat tbl* 
taiiatlpa, Mr, BialMlmaa aioMi wiorat objM- 
ttwi ^ aa tadloator mad fsedor, 

«h«nia 'tbs iqMMtor wlU bs latofuMd at all 
aiababf tbl quantity oI oil to tbs motor, ilinply 
tv liuNMctloa of In ladkator loeatod at tbr 
dailiboard, la wbteta. nrbsa tbs oil rscidss to a 
•ndstorailiMd Isvsi, oil will bi aatomattsally 
MppHsd from a rsssrVs tank and tbs mpply 
«at oC npob tbl oil's rsasblna ancb Isnl. 

'•OmJPiCKNTAL TIBB.— L. KlMaH. To- 
1 Nib, This Inviatloa rslatm to lapplo- 
' r wbnli of woconi or otbsr 
liocb 01 ran on Mils or, bri 
I irlth pnsiunatic tins. Tbs tin may 
bl tMdlly attached to or rsmond from tbs 
irbail and Is provided with a oalk (or prsvint- 
toc tbs sUddlDd of tbl vibiols on iltppery 
madi. 

.QABOMN TBCCK-BVBNlDB BAB 80 W.— T. 
tlwyni; liHwtoB, Lmv rmat. Cpaav 
antr on h« fMMly iWlmalid abMt and and 
dWiar lir sartlaf paipoara or tor buroiac lar- 
4 m track at any poiat In thi fardin wttbont 
Banacr of nttlaf Bn to larroobdiad ohlMts 
and at (ha ium ttaa aioMtiic tsdlOM cartibc 
at tba track to a nparato inwMr at a diMitot 


iroB A BBenuu «i«aiotji,->4t. 
Addran Ban, 
d Bt. dt. doarati. M«. 


«ine-<dOi|riai ad akr It, Chan patokto «> 
«d»;i!iMlMMl hr dto'-ddut iidi piiB AWiuoati ft 
4wi nati 'aacb. rlMM Mato tbf kama ail’tt 
-ttoia of tha taratrtt<to[ awd to# i 


1# ## to aaB aIttkHaa to tha toil dhat 
aia dto to a patottoa to laiMtor twapatoat oto- 
to'btora 'btonaB at totott to toti4i#Bik 



' t' mm 

'itoimnr toM .tJtoBMWAiX 

: font -W'Otora B*, - 

■'/v^SnpMppMtofi, AetotL MBtdVto: 

; '1 ^ PnaaTISld. Bro, I 69 pp. ; 

> 'tok tna totod la tbla aHm ratanw aosM 
♦ W toftod atonni a tl oM baaad upon tbs rw- 
aaaNtMB dC Imrlf. Lodes, aad otbar lavaatl- 
latoM. aapplsmaatid by tot aotbor’a owb 
attotoa. Wa fall, ibs boMa, to aadsntaad tbaj 
toMtnlMtoa of tot ssll-wall, bseaoas ws IfBors i 
4 tto totorraatod anlMtanos btowsia tbs naeisM j 
aad tha wML Tbs oficia of llilaa Mila, abs 
t ba iMbad for "at tbs plies of! 
aad rMonitnsttoa of slsetrlc 
chaigto toto primal atoar, tbla stbsr taUtkg tbs 
place 0t Mhalatton and labalatloa. or the 
bnatb of Uto” ; and tbs baaia at total prassasss 
of dMereat hinds of] 


of dMIfint datroas of anpauton, or 
dttfom of ‘tanalon.*" It la a worn diaeaU to 

■ ' ■ ■■ Inn 


TTan SooBKoa or BnxiAaM. With 
oal AiitotoattoBs. By J. T. Stoddard, 
'Boaton: W. A. Bntterttotd. 191S. 6m;, 
160 pp.; wltta dtoBnaa, PHce, flAO 


la worthy of wldar 
tonat and Intarpntotton than has hitherto! 
The voliiiM la hand In a 


•ams, aad Imparts a vary skwr kaowlsdce of 
tha eompUaatad faetora sntirtac into the play. 
Thi hohawlor of thi halls andsr tbi dldmnt 
ihoto— -ciator, follow, draw, aide, plaad, aad 
4 atrokea— Is analynd In a mnaterly nun- 
aor, ABd both atodint and practUod plsyir may 
proiR by tho prlndplii Imparted and tbs addi- 
tional control ttasrsby (aliMd. 

Smau TimuMRs. A Practical and Tbeo- 
ntleal Trmtige toe Bnylnanni and De- 
nlgiMra. IncludUic a DlNCiwnioU of the 
Oan Tarblne. By Janwa Ambroae Moyer, 
S.B., A.M. New York: John Wll^ A 
Soon, luc., 1014. 8VO.; 376 pp.; Ulna- 
trated. Price, |>1.50 net 
dtsani tnrblne dsvelapmsnt of tbs past few 
mrs U notable for else taersase, and la 
marked by a tsodsney to restrict usape to three 
or (our types. Only three years ago tbs largest 
tnrUne-generator was rated at 14,000 kilo- 
watts; to-day We have the 88,000-kllowatt 
gsasrator. Prof. Moyer’s work In tbis, Its ser- 
sdltlon, has been considerably extended 
and Improved. Among new material we find 
discnsslons of bleeder or extraction turbines j 
and mixed pressure turbines, Other additions 
itodsnt In the chapter on low-pressure tur 
I, as also In many others New calcula- 
tions have been mads, and the result Is an 
entropy-beat rhatt satlKidylng tbe very latest 
OB superheated aad saturated steam. Tbe 
gas turMne Is touched upon, aad the dlScui- 
tles attending Its practical development are 
bristly sketched. An appendix contains esam- 
pIM rslatlBg to steam turbines, wblcb ate to be 
worksd out by tbe student 

IcnmHB PiOBLEMn Dim PRTaiK. Vortraege 
von Dr. H. Stoveklnff, A.O. Profeaaor 
an d«r technlacbeu Hocbacbnle Karkt- 
rnhe. BrauniwbweiB : Prtedrich VIeweg 
uod Bobu. 

Tbs MBnahslra Section of tbe Terein 
Dsutsebac Obsmlkar decided In 1213 to Inangu- 
a aeries of Iscturea (or tbe porpoae of in- 
Btroetlag Ita members In tbe more recent 
aebtevemeata In ttworetlosl chemistry and 
physics, witb apselal referenee to the later 
work which has been done la electricity. In 
lectures Dr. Sleveklng gave the Mannheim 
lata a very comptete revisw Of tbe work 
Whlck has boan done wltbln recent years. Tbis 
book la a rnpnblieatlon of those 6ve lectures. 
Written In a fairly popular style, they ought] 
I highly iastraetlye to thoeo Interested in 
eelenee and who with to keep abreast of the 
times. They dlscnia la a very Instraetive way 
modara eleetroaie tbaorlea, radio-aetlvlty, prog- 
resa In (benno-dynamlcat Boen(gen rays, elec- 
ynamlea, as Wall aa the prlaolple of 
ralatttoty- 

MatruBL PsAnqUi i» Fomaic. Onlrre. 
BroDM.. Atanlnlain. Alltogm Divers.. 
P«y J. OtqxmclMUe, Ancieu Direeteor dc 


1614. 8vp.; 288 pp.; Ulostratod. 

6 tranca. 

,, Fraafb ftwadry praetloe Is herela act forth 
•omnwhat aabamtlvtoy, Tho teat is replete 
srtth IHuatsatlaia of laatollmeata. atenaUA and 
w aad aooeaaortea of every description. 

(orma and tables and a fairly good 

totok gn to (he complaU^^h af a handbook that 
appeal generally to owden, managera. and 
' whn have a roadtag acqnalntanee with 


A Poentr Map w mt Bitka TBauxs, 
psOM OxpoiiD TO Riohmora Bhowlng 
BW Townt, BridiitoA Icocta, ToWpstoa. 
Ponton, With IMatosoea town O*-] 
«h 6- larndwt ! The IlMBoliuul Atoecto- 
Ud. Itooo. PrioO, 1* not 


SOFT 

ASR SPACE ► COTTON 


YOUR 

COMMON SPNSE 
ShOlIlD TtACH YOU lOMbM 



Duofold 

Underwear 

Combinea AU the Protection 
of Wool and Att the 
Comfort of Cotton 

B etter protection 

agfainst sickness and 
more REAL comfort are 
given by Duofold than by any other underwear. 


Duofold is a double garment, 
made of two fabrics which 
together weigh much less than 
ordinary underweur. The outer 
fabric is warm, light weight 
wool. The inner lining is soft, 
thin cotton. No wool touches 
the skin. Tbe cotton lining ab- 
sorbs the moisture of the body 
and protects the flesh from the 
irritating wool. The woolen 
outer fabric repets the Winter’s 
cold and retains the natural 
heat of the body. 

Tlie two fabrics are joined by 
wide stitching through which the 
air circulates and keeps the 
garment freeh and dry. 

Your physician will explain 
the scientific reasons why this 
two-ply garment is more com- 


fortable than ordinary under- 
wear. 

Colds are caused by sud- 
den chilling after overheating, 
and no other underwear keeps 
the body at so nearly natural 
heat under all changes qf tem- 
perature as Duqfold. 

Its woolen outer fabric 
keeps you from getting chilled 
as quickly as you do in an alJ- 
cotton garment. The cotton 
lining keeps you from perspir- 
ing so excessively as you do 
in all-wool underwear. 

Duofold keeps you warm, 
but it doesn't scratch like all- 
wool underwear — the cotton 
inner fabric is soft as a rose. 

And Duoibld doesn’t pinch or 
shrink like all-wool underwear. 


Duqfold is made in Union and Two-Piece Suits in Several 
Weights aTid All Sizes for Men, Women and Children. 


FREE! 


Sampin nf Dwofold Fabric 


DUOFOU) HEALTH UNDERWEAR CO., 41 Elisabeth St, Mohawk, N.T. 


MAXIM SILENCE 
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TEXTILE BOOKS 

SENT FREE 
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WfiTH SPECIAL TRIAL luBSaUPTION OFFER 
TO THE READERS C3f THIS COPY 

\^AR Issue No. 1 of the Scienti^ A«|erican, pub- 
^ Hshed September 5th, is an authoritative handbook 
dP the Great European 
War, giving exact and 
detailed information 
concerning the Armies ; 
of all the countries en- ; 
g^ed, their compafa- 
tivc strength, arma- 
ment, signal and tele- ! 
graph service, medical 
and ambulance service, 
etc. 



The comparative size 
and strength of the 
Navies of the Triple 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
Navy, together with a 
description of their 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issue No. I, together 
with this copy (War Issue 
No, 2), will give one full 
and accurate data concern- 
ing this great War and the 
Armies and Navies engaged. 
Every article is written by an 
expert and authority. 

Each number of the Scien- 
tific American, from now 
until the end of the War, 
will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies. 

HERE IS AN EXCEPTIONAL OFFER 

The two great War Numbers (price 25 cents each) and the 
Scientific American for four months (17 numbers), all for $1.00 

This is a trial Mibsctiptinn offc; made especially for those who would be interested in 
obtaininu scientific, authoritative and accurate informatJon from 
week to week regardina this, the greatest War of all time. 

lod S1.00. I'HE COUPON AT ONCE 

' fwSiwm. '* with $1.00, money or postal 

order, and we will send you copies of (he War Issues 
^ and begin your subscription immediately. 
DO PHIS NOW. YOU WIU. WANT 
TO PRESERVE THESE NUMBERS 
OF THE SCIENTIFIC AM£RFCAN. 


MUNN A COMt^ANYf la 

3«1 Brandwar 



praoKiloB day bad baen 
Now I want to thank you tor your iky 
WIUi their help I have learned to know all the 
drat magnitude etam and have foUowtsl the 
etoUatlona on their way from eaat> 
year, and feel that I have a bowing aei|ualntaaoe 
with Mare, Uatum, Venu* and Jupiter 
torty-flve years past the latter end ot 
days, I feel quite "sot up" with my a 
A It la quite unusual to see such a combination 
ot natural phenomena at so early an hour Most 
people are abed at that time It Is pleasant to 
receive so hearty a testimonial of ItenuSUi rwiolvt<d 
from our eolumns 

(13025) R. W. asks* 1. Is it a recognized 
law at meteoroloay, or Is It simply due to eSanoe, 
that loral showers seem to follow In the 
some seasons, and to avoid placea where there had 


not Is 


IS that St 


country, for Instance, will have three 
four good rains, while a strip ot country Hvc 
ten miles away will have Hcbt rains or none at a 
Have sdentltic observers ever noticed this ap- 
parent tendency of rabw to follow tbs same | 
tor some ttmeT A The occ ur re n ce of several 
sons In sueonesion witb sknllar weather, as w« 
dry. odd or warm, has been noticed by m 
orolocists, but no law to explain the fart has I 
detected 2. Abo. do small lakes receive n 
rainfall than the sumnmdinc country, on 
averaan? A U b not probaMe that more i 


Uwlake. West 




(13026) fc. C. L. M. Mkt; In connection 
wlUi the letters and dbcussloa on srlcntlflc w 
and sdenttfle terms, I wish to call your attention 
nueetlon and answer In the question qoliunn 
periodical. Queetlon' "Can you say 
flylnli machine b afleM’ when It b In the i 


around, it should be characterised as bdns afield, 
but U it wtire In the air. It should be eharactttiied 
as being afloat, that b, as doatlng lo the air. 
Afloat ta evidently not the term to use, as an acre, 
plane do« not float. IVhat would he a better 
termt A. We should nut object to the use of the 


aeroplane b moving. As weU object to the use 
"flying." since these maehlaes glide rather thi 
lly We think It was LongMIow. in a poem begf 
ntng "How beautiful the ratail” who used the e 
of air," 


flying thibugb the IMda at air. Waagrae wfth 
u that aeroplanm do not float. Huy 
from being floating msebinMi, 

(13027) D, F. B. writog: In the anrwor 
question 13MS. In the baue of May Snd. 1014. 
u sutn- "A vertical line b one which paMee 
im the center of the earth to the zenith of any 
me " While the eonduaion of your explanation 
sweie the question cotrectly, the atatemont 
quoted above b not correct. The earth being an 
Hd. or very nearly ao. a iwtlcal hne b 
nt to the evolute of tlu 


1 it b drawn 

through a point on the equator or through the 
polea A. You are guile ootroct Iq your aritkibas 
"■ answer to guery IfllMMl, but the dUfepenoe 
dare aay, not peroeptlble to the naked eye. 
It would have been better tor the purpose at the j 
Inquirer to hare aaid the line paealmi front the 
zenith through the otiaerver. Tlian the cHtb 
would have slid that the observer b thidkw than 


decMoni Raw much eould 
Utey have made out of the deAhWau thatavec- 
tical Uib b taogem to Ibo erofatie of tjM genemtiiw 
ittpae of the e^^.af the «inti|a aurtiKwr W. 
as many mbPiUillMiW'MKtiif, w'altittatot b adti 
a drrte, IMS the ozrtli la iM igt aUigM « KgW. 
1^. mid, MM b 


Have You a Good j 
InventioD 
h Motor Vdude 
Specialties? 

am*vmid> heyisirspsu^ 

^ soy dHKilp^ U^_ b Uraraashb^ 

diiislenai 

r.lqur^'^r'M^siiii. ] 


The Elkiiit Sftw Fier and ClaHi 
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NsdUatryaedrseO 

UtMbt-izmjmmaiM. 


GROBET SWISS ULSS 

MCmrOOMERY * CO. : 
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Five Hundred Complete Electric Start- 
ing, Lighting and Ignition Systems are 
being built every day at Delco factory 

Do you realize what this means as an indication of 
national prosperity? 

Do you realize what a satisfying commentary it is upon 
the character , and standing of the motor cars using Delco 
equipment ? 

Just now when the whole world stands aghast at the 
tragedy that is being enacted in Europe — 


When the natural tendency is toward un- 
rest and apprehension, the sane, level-headed, 
broad-minded business men of the automobiU 
industry are showing their faith in the sound 
ness of American prosperity, and have turned 
what might have been commercial and indus- 
trial disaster into another triumph for American 
optimism. 

The automobile industry might well have 
given way to a feeling of pessimism and ap- 
prehension with the sudden cutting off of the 
entire European market and the threatened 
tightening of financial conditions. 

It took courage and faith and foresight to go 
forward a month or so ago in the face of the 
disastrous happenings in Europe. 

But American faith has won. 

The foundations of American prosperity have 
stood firm. 

The abundant crops with which the country 
has been blessed have opened up enlarged mar- 
kets at home. 

The shutting down of European factories has 
paved the way for greatly increased trade in 
South America and the Far East. 

All indications point to a year of exceptional 
prosperity for the substantial commercial and 
industrial interests of this country. 


Every motor car factory using Delco equip- 
ment IS working to its full capacity. 

The demands being made upon the Delco 
plant are taxing its maximum production. 

And yet it is the largest, strongest, best 
equipped organization in the world devoted 
exclusively to the manufacture qf electric 
lighting, starting and ignition apparatus. 

The Delco System is the pioneer in the electric 
cranking field. 

For three years it has maintained its leader- 
ship — and today more than 160,000 automobile 
owners are driving Delco equipped cars. 

And the steadily increasing demand for Delco 
Equipment from the highest type of motor car 
manufacturers is a gratifying endorsement of 
the correctness of Delco principles and the quality 
of Delco apparatus. 

But the most gratifying circumstance of all 
is that now in the face of worldwide turmoil 
every Delco equipped car is finding a ready 
market up to its full factory capacity - 

And the country at large- this splendid peace- 
loving America of ours- is again demonstrating 
to the world the soundness of its industnal and 
financial foundations and the sincerity of the 
pnnciple of universal brotherhood upon which 
its institutions are based. 


The Dayton Engineering Laboratories Company 

Dayton, Ohio 


MADE IN AMERICA 

Many American buyers of foreign cars have 
been influenced largely by habit But in- 
variably their first purchase of a Packard 
has shown them the superior worth of the 
American-made car. In large proportion, 
they have been converted because they 
have realized in the Packard an expres- 
sion of their own thought and taste, 
coupled with the superlative quality in 
performance on the road. 

Packard maximum service qualities 
are embodied also in Paekard trucks. 

ASK THE MAN WHO OWNS ONE 

Packard Motor Car Company 
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$3,875,000 Last Month 


Paid for Hudson Sixes 



$930,000 Weekly 

These figures tell better than words can how men 
arc flocking to this new-day car. In September, buy- 
ers of new cars paid $3,875,000 for this HUDSON 
Slx40 alone. 

This averages $930,000 weekly. That is they arc 
buying as fast as we build— 100 cars daily. 

No Other Class Car So Appealing 

This is the largest sale of the season of a class car. 
Or by any car priced above $1200. 

And it comes at a time when men are buying more 
carefully— comparing more closely— demanding more 
refinements than ever before. It comes at the climax 
of men’s rebellion against over-tax and excess. 

At this time— with all the new-year models out- 
men are buying five times as many HUDSONS as 
they bought one year ago. 

Hudsons Now at Top 

HUDSON models— designed by Howard E. Coffin 
—have been climbing up fast in iate years. The 
HUDSON Six of two years ago was the largest-selling 
She in the world. 

But this new Slx-40 has developed an avalanche of 
favor. In a single year it has quintupled HUDSON 
popularity. It has made the HUDSON — all things 
considered— the top-place car of today. 


Note this one-year record. The first-model Sbc-40 
came out a year ago. It outsold our output by 3000 
cars. This 1915 model came out in July. We trebled 
our output to meet the demand for it But on August 
1 it was 4000 cars oversold. Now— with an output 
five times last year’s— we are barely filling orders. 

This is the Car Men Wanted 

Four years ago, Howard E, Coffin— the great HUD- 
SON designer— conceived this new-type car. He saw 


the trend of motorists’ wants, and he started then to . 
meet them. Sintx then— for feW years— he has woiiced > 
on this car. And the whole HUDSON corps of 47 
engineers has worked with him. 


He saw the end of awkward oversize. Here is a 
modest-size car with seats for seven and ami^ room 
for seven. 

He saw the end of excess weight, due to wrong 
materials and crude designing He has saved you here 
about 1000 pounds— the weight of a car-full of people. 

He saw the demand for economy. With a new- 
type motor he has reduced operative cost about 30 per 
cent in this car. 

He saw how beauty, comfort and convenience ap- 
pealed to motor buyers. He has given you here— in 
all these ways— many unique attractions. Every detail 
—every part— has been refined in four years to the limlL 

And he saw the demand for lower-priced quality 
cars. And here he gives you— through HUDSON 
efficiency- the lowest-priced class car built 

The Finished Ideal— Go See It Now 

Today— at every HUDSON showroom— is the fin- 
ished mc^el of this new-day car. You will see every 
perfection— every refinement— which 48 men in four 
years have worked out 

And now all 1915 rivals are out to compare with 
it This is the time to select your new car. 

If you want an open body, &ere are months of fine 
driving ahead of you— the finest of theyear. If you want 
a closed body, promptness will insure that you get it 

Go this week and see this HUDSON Sbc-40. If you 
prefer one at once, and your dealer can’t deliver, we will 
ship one by express. Hudson dealers are everywhere. 

Five New-Style Bodies 

Seven-puienger Phaeton, $1,550; S-pasienger Roadster, $1,550; 
3-pasienger Cabriolet. $1,750; S-Paaienger Coupe, $2,150; new Town 
Car, ^,550. All t o. b, Detroit Canadian Price: Phaeton or Road- 
ster, $2,100 tab. Detroit Duty Paid. 


HUDSON MOTOR CAR COMPANY, 8338 Jefferson Ave., DETROIT, MICtt 
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The Battleship Versus the Submarine 

▼ OT many mouthH before the Hturt of the present 
war, Admiral Sir I’erey Scott ntated hln eonvlc- 
A ^ tlon that the nubuiarlne wuh alreud.v ho fai the 
luaHter of th<> battlcHhlp, that It wuh unllkel,v that many 
more of the luttur would be built 

A uioiith before the breuklnit out of the preneut I'oti- 
flict, one of the uuiRt callable und farulKbled of the otil- 
cers of our navy, in dlncusslng Sir rere.v'M Htutomeiit 
with the writer, aald that In the event of a naval war 
between two great iniwerM, Hiieb, for hiHtanee, ns tlreut 
Britain und ()ermiiti.v, It wuh (|nlte iioHHlble that the 
battlenhlp fleetn of both imvlen woulil uol dure to I'rulne 
on the high houh, In the proNlnilty of the eiieiuy’H liUHeH, 
until the HUblnurliie fleets of one or other of the (sm- 
lestuiitH had lieen pructieully dentroyed. 

To many HtiidimtH of the wur. It will upiiour that 
the Ninking by n single submarine (if the (termau 
statement is correct) of three large armored BritUh 
crulserH In less than one hour, is strong (‘ontirmnthm 
of the views of these two otlicers of the British and 
t.'nlted States imries. 

Aliisidy, as the result of this hrllUant exploit, It is 
living frwiy stiitHl tlial at any time we may learn that 
several of the British battleships have met a similar 
fate This view is based urion the belief that the 
battleship fleet of Great Britain Is engaged In a olusc 
blockade of the German <-onst, und N erulslug to and 
fro a few mllvH off Wllhelmsbuven, Helgoland, and 
tlie entraiiee to the Baltic if this were the ease, the 
IKTil of the subiiiarliie would Ik* great Indeed. 

As a mill ter of fact, the battleship fleet, It may he safe- 
ly siibl. Is not within a hundrisl mlh’s of the German 
coast. Wc hazard the statement that It Is gathered 
at soini' ailiie protis'tisl base, a roadstead or harbor on 
the lOiigllsb III Scottish eoasl, and the blis'kade of the 
Geramii coast is being inallilaliied by a flwt of ernlsers, 
scouts, anil destroyers, eaeti siiuadroii of which Is iiatrol- 
lliig its own assigned si retch of water and keeping In 


otlie of Admiral Tlrpltz 
' .\ortb Men would iM* 

lasc would render it im- 
possible for the Geriimii tied lo make any extended 
raid upon the Eiiglisb and Fiemli eousis, and u general 
engagement against such oM-rwhelmlng odds us sixteen 
hattleshliis against tblili oi more would spell disaster 
It will lie remembcicd I bat Admlriil Togo waited 
for the RusnIhii flesd behind one of the Islands of the 
Mca of Japan, and threw forwaid a scresm of scouts, to 
get in early touch with ibe Unssluns it Is jiraetleally 
certain that the British buitlesblps are tar removed 
from the Held of prolmble submailne attack, and that, 
like the flerman battleehips, they are so loc-uteil that 
they CBO be protacted fey a eompleie (Sirdon of mine 




totwkio imMiiiii ««*>, wi<» mn 
Tto Wockadhw -flwhi of -giid/lgm, 

vwiMla moat McaaiNirUy orotoe wttWff 
tance of the mmt, and thaae yeawla jsm, and 
out the whole war wlH he, expoaed to enbwWhto.diK 

tack. There la no doubt that the aubmarlne flottUaa of paUMltr glwUtf ip«4t 1* 
the Qenaana hare been actively engaged to hnatin* play to daUy li to W 
for theee ahlpa ever rince they awieared to the oflbiff. flaw paopllo Ih W0Nd,-1 

The beat protection for the crulaera and deatrx^W to to»^wtodgl| P 

to ateam at not leaa than fifteen knoto, and to otokO avofagaiWtoO itoWW of 

conatant ehangee of course and cruistoB gronnd. each aoeito,; aatWAlOWy, apiBOt«»«oj|| 

a aubmarine as the "tJ-O,” which sank the anaorad lAyaitoi OT fOf ’^hat' matter, 

crulaera, can make only elidit knots, when aubmeried ; tho wotk Of a« laVeatlgator 

and at that low aiiecd it la dlflicult to eloM in on a toVeaMUAtlOM df a WaBBonnaH; (Of ptk 

Rblp moving at fifteen knota or more. The ahipa that |o bg AHnutlaiied With the, gregt-ftl^O 

were sunk were making only seven knots, a fatally low If we arO to regard the P OW toll W l ><1 

HpeMl, as the event proved. In waters Infested by «ut>> wonder, ohbpty becaaoe it to 

marines. the ogtod fervor of the flUl 

The Germans will he greatly emboldened and thd great bridges that 

British rendered more cautloua by the recent dtoaater; the WoolWOlttb Balldlug, and fljlHH 

but 111 spite of all watebfulneas, It la certain that now The WateM did not reveal 
und then we shall hear of other blockade and patrol dera of the aaodem world, but to 
HlilpH lielng Intercepted and sunk by this campamtlvely persopk obnld not agree upon R fiflK 

new and Justly dreadwl form of attack. nto^ Whfoh dwerved to oatiaok 



The Seven Wondera of the Modern W«rld 

T he contest which ttie SciRNTirio AumcAW ooa- 
ducted about a year ago with the object of ascer- 
taining what are the ten greatest Inventlona of 


tte^ Whfbh deaerved to outrank dtm 

Bdmtifle Men and 

A t the cencluaion of the war 
Kaxopfi (he woftd at largo ' 
adot* (me of two aitethato^ 


r time — iuveutlons, In other words, which have been be a gredt gghOrat moveroeht i& t 


’ominerclully lutroduced within the last twenty^five 
,’ears, seems to have inspired the European press with 


anmiment and permanent peace, or theifl 
asMtoc all natioDB an Incveased propareI| 


the Idea of conducting almllar Intiuirles. The Berliner Of these two a|tenuitive(> the first to the a 


iMkalanzeigrt rci-eutly asked Ite readers “What i 


The stopid and avoidable watoe of llfto i 


ven wonders of the modern world C* thereby (he dlMWgantoatkm Of the world's OOd)|B)eit 


bringing down uiam Itself a veritable avalanche of 
plies. No less than 151,764 readers of tile paper w 
heard from, each having promptly reaeteil with so 


The result of the contest Is lUumtnatlug, not because 
It ileflnitely establlshi-H what are the seven wonders of 
the miMleru world, hut how gr(>nl Is the (siwer of puh- 
Uclty, how reMiMmalve is the general imblle to the In- 
fluence of the press. For example, 17,14K votes were 
cast for wireless telegraphy, l<l,25b for the Panama 


valanche of re- aet-back given to clTlItoatlaB will awidoni li| i|i injiiii' 
Ute paper were log dtoguet Chronghout the world. BtEorto wu |B ||i^a' 
•te»l with seven to secure a worW-peaoe, ' 

But sui>|Hi«dng that through lack of iliMu||||p ^ 
>ng, not because collective will these efforts prove abortive, W« 

veu wonders of with the other altenuitive. One conseqaeace df ttHli 

‘ IHiwer of jiuh- will la- that England and America, In ooismou with 

ublle to the In- other countries, will aoiHier or later be led to adopt 0D«- 

,14K votes were scriptlon, and It is one aspect of thto that we pnggim 

or the Panama to dlscuHs. Wo wish to point out that certain MnAil 


Canal ; 12,828 for the flying machine; 11,42H for apptl- scethms of tlie community abould be exempt from « 


cations of radium; 11,2MI for the moving picture ma- 
chine; and 6,276 for the steamship “Impcrator.” All 
of these hare received much publicity. Wireless teleg- 
raphy Is placed in the first rank by less than one 
eighth of all the votes. A|)|mreutly 154,616 eoutestnutH 
either never heard of MareonI and lito uebievements, 
or did not consider wireless of much ImiNirtance. 

In eumiuentlng upon the iisyebologlcul asiiet'ts of this 
contest, a writer in /‘rometkeus, the well-known Ger- 
man setentlfle periodical, iMiints out that the voters 


scriptlon, and that for several reasons setentlfle 'Mb 
and artists of proved ability shonld not be reqnlnid to 
fight. They could, of course, volunteer, but they Rhoakl 
not be eompellcd. 

BeleutUle men and artists are essentially aostoopoU- 
tau creatures. Their work Is in no sense local: UMg 
do not benefit any one nation in partlcnlar, bat the 
world at large ; and so far as the ulUnutte goto! of the 
hmuan race is euiieerncd they arc undoubtedly the moat 
valuable class in the eommuully. They are of Incal- 


- not able to bring forward the m-eessary proof culable value to the world In all that pertalus to the 


e of their selectlotiR is a world wonder 


advancement of inauktnd. They a 


In Uie a(x-epted sense. It would not have been too future. Regardwl In this way they count enormoasly. 


much to ask that all the 151,764 voterH should havt* 
ugret-d uiKin at least one modern wonder. If there 


but there Is no rcHHon to suppose that as warriors they 
would bo more eflleleiit than any other class. The 


e supreme mtalerii achievement, surely all would probability to that with their geuerally rather j 


have noted U. physique and lack of praetleal intelligence, they wottid 

Bum assuming that seven modern wonders were to as fighters than the average man. Their 

be enumerated, and that n«-onllngly there Is more than uumbers are small and their fighting abUitles idlght. 

one really great wonder, it may be further assumed Purely one of the m.*,t appalling things about the 
that 151,704 votes would be east for at least two or present wur to the fact that some of the moat htilliant 

three achievements. But even wireless telegraphy, y^ung men In Kur.,ie. men who cannot he rsptaoed. 

which received the most votes, was not elected to Its have been ruflilessly butchered. Those men belong to 

pwltlon with the usual majority of votes; only one wider Issues. Hclenoe to more Important than the 

eighth of all the votes were east for wireless. preservation of any one wmntry's Indopendenoe. An 

The writer in Prometheus examlii.Kl the psychological effective remwiy for cancer to worth a colony. It to 


side of this contest by clasalfyiug the wonders accord- 


merely a question of economics. As a matter of prdb- 


Ing to their nature. He finds that they fall into three !.*« of these lives entails ah InconcelTOWy 

classes : , , , , . *1'““ “y their presence in the fighting 


a. Bctentiflc discoveries, such as wireless telegrajiby jiu^ likely to besti 
and the application of radium. 

h. Pure Inventlotts such os the dirigible balloon, Hm "Califon 

the flying machine, and the moving picture machine. A LTHOHUH t 

e. Itomarkuble struriures, such as the Panama Clanal fornla" class, 

and the steamship “Im|N-rator.” X ^in our Issue 


The “California" Claw of BattlediiiMi 

LTHOUGH the three battleshiiwi Of the “Oall- 

L fornla" class, an illustration of which wan given 
in our Issue of Hepteraber aeth, are practioally 


How do the 151,764 voters estimate the rriatlve Idmitical with the "Penimylvanto” and “Arlaonto,” to 


lertta of these wondera In their particular daises? 


i> give them a s^Mrato dam a 


The aeleetlim of wireless telegraphy by 17,146 pecqile The "Pennsylvania" and “Arisona" have the pm**! 


e designed to carry. The "(lall- 


tnust Is- at once commended (m thto baaia, dmplto the ram bow, which they were designed to carry. The "(toll- 

paucity of votes. On the other band, the Panama Canal lonila" dass, which will be known M the "OalUCrttla," 

has received almost as many votes. Oonoedlng that the "Idaho,” and the “Mlmtosippi,'' wlU be dtottog^itMd 

the TRanama Canal to really a noteworthy achievement, from them by carrying the dipper how shown to ogr 

still 1| must be admitted that the ancoeas of the achieve- Ulaatrotlou of the new ship. 

meet depended to large measure upon anHmlted flnan- It bos lieen the broad policy of our naVy to build oor 
rial' reaourcoa. The same aigilles to the "Imperator." hattleshtpa in classes of five each, ao tttot the «ratM 

Uoteover, the “Imi>erator” has been exceeded to sW fleet in commlHslon will consist of dlviatona «f AM (dlto* 

by the "Vaterlaud,” and the "Vaterland” will probatfijr In active service with the fleet, the fifth atalp t-fftg «t 

lie 4-xeeeded to the futnre by still other veeaela. Ad- the navy yard for its annual OfVeftumling. The ' 

mlttlng that the Panama Canal and a giant ship are fornla” and the "Pennsylvania" will he;|ifoceh»% hteto 

wonderful to their way, they are n*>t world wtoNters tlcal to atoe, stwed, armor prdttKitlon, and htaMto^ 

in the true sense of the term. HenoO their selecticBi and, therefore, they wlU form a group hgrtogfob JiM : 

must be attribnted to the great publicity which they speed and general maneavertog 'i rviMiif a.. ^ 

have received and therefore to e kind of mob nig‘ when , they are all Mmpleted, My, wRl M gR 

fl«‘**tluu. military perthmlars, tt wRl hd easy to diitittgdhi 

What rematna?' Radioactive toveetigetions to tfle ; .^c deesea by tbd sti^ 




WH for 

f iB^»w>o Aym, A»w^, 

ctwda \m 

, iMm ' 4 o'«a 'tnuiuKy«t» ^ 

• ;i Pi |i#l '#>!^ iMWItiMM. '' 1 %^ -OtOl OMMO' flow « 

‘ ■ by ite 

oomotpowlcat 'boo 

' » ounoaa 

|^\.M«itOWMiiiiit » bUB. The 
Oteomr ;(mo 4 tafo of Mlt, whMi 
voty Oto The«oltaroptthnNi|(hthe 
oloetrfo UbM'Uboo md^aln thoM of the 
"11111111111) <iiiiiinilinii » Hbmt ohmiit widsh bnraed 

^Myipllfiltlooit fa the oeUifflf whon tho Uid>*o wm tonwd 
.^imPf#d<teHpad a oonduotor that oxtondod to pvao- 
,)PPP!|lili|i; pMo'Of metdt‘ 4 ii the ham. aa ie ebown by 
ehookii odtdd 'be obtained by towdang 

'^i^i^\ ’iil' tl e' i O e f for a €o«tHd gtat ioB^Tlie weather 
''lif'llMhi deal to do with .the demand for eleotrio light. 
IPlMil^tie -heetjeiiary for ah eleetrio eervloe oompany to 
hn approaoUng atoraui, ao that preparationa 
iwide for a ooiaing apell of darhneaa. Recently, 
d'hplWlplhy in New Yotk haa iaataUed a atonn deteotor 
ajMlii* Ulraleaa teNtraph reeelriBg vparatua which 
Ihiipiofed by naighboritijr thonderatorma and announeea 
by ringltig a beU. Tho nearer the atorm 
tiMi pfh* ^tmiUy doOa the bdl ring, and within an 
hedrihth half hour before the atorm breaka, the bell riaga 
oeadiannhaty. Thna there la ample warning to prepare 
addftfeaal generatora for tervloo when abnormal detnaoda 
ftlr>eihimat are felt. ^ 


Tattgaten Laaipa va. Oaa Maatlee Dnrtng the War.— 

The oompetition, in aome looalitiea, between gaa and 
efeetde lampe la liable to be affected materially by tfae 
preaent European war. Thorium, whiefa la an eaaential 
oonetituent of the gaa mantle, oomaa ohioily from Cler* 
many. Now that thia aouroe at Mipply haa been out off, 
manufaeturera of gaa mantlea will ^ aerioualy crippled 
aa aoon ae their preaent atooka of thia rare earth are ex- 
hauated, unleea war oomea to an end before that timo. 
Mannfaoturara of eleotrio lampa will no doubt make uao 
of the opportunity to replaoa the gaa mantlea with tung* 
aten lampa. The oritioal condition of gee mantle manu> 
faetura ia Indioated by the fact that efforta are now being 
made to aave the aah from broken and bumed>out 


mantlea, ao that the manufaeturera may reclaim the 
thorium contained therein. 


Electrietty la Coal Minaa.— In a paper read before the 
Britiah Aaaooiation in Auatraiin, Dr, W. M. Thornton 
gave a aummary of hia inreetigationa of eleotrioity in 
coal mining. He atudiod pertioulariy the limit of riec- 
triea) ignition of mine gaaea and oool duat, and found 
that eleotrio holla are apt to produce aparka at tho 
trembler or at the puah button, of auffloient intenaity to 
ignite the guoa. He arrived at tho ooneluaion that all 
eleotrio lampa, fuaea, eto., no matter what their aize, 
ahouM be enoloaed. However, aU aparka an not of 
auffloient Intenaity to ignite the gaa. Ear inatanoe, the 
blue bnub diMharge from high proMure oonduotore will 
not light the gaa, nor waa he able to produoe Ignition 
with atatio dlaohargea from a high apoed belt. Ho alao 
arrived at the oonoluaion that nothing waa to be feared 
ondorgrouud from wireleaa telegraph operation on the 
aurfaoe, aa no dangoroua aparka are indu^ therefrom. 


Blwtrriiytteaay«PredHeed Lnminoalty.— In a paper, 
raeently read before the Royal Sooie^, eaya the London 
Elaetrieton, Mr. L. H. Walter took up the oonditiou 
nndar wbioh It ahouM be poaaible to mike practioal uao 
of the luminoalty of aaodea of alloyed alnminlam forming 
part of a "valve" eell arrangmnent. The aUoy known 
aa “dnralumin" ii found to give tito bgft rewdta, and, 
with aodinm tungitate aolution aa deotrotyte, ootrodon 
if pmotloaUy eliminated when thia alloy ia uaed aa the 
anode. Tba difflouKiae with immaraed aaodea lad the 
andior to employ anodea "which are eomplotdy dry, 
axoapt aa regards the ftohi lurfaoe, which fa kapt wetted 
hy meanx of a layer afudeotrolyte oaused to flow down it 
fat a eon|faitoua atreani. the 4ow helag dtotrlbatad by 
nsiug a tranapaMBt eidpe Mweein wldeh ollafi to tiMaaode 


aortnee. Ip thhi way> *!»• «Bode Mng tfay M the hnok, 
deotrieal emmeetion ppp dm dlMalty tokfl^thed there, 
without the great oere as to inahlatkm PthhpRiaa needed. 
Thia piMngement pennita df the ’ootpitrai^ ef aa a(p- 
iwratiiie hhvinc* ««fltilda aaode, ecppiNPilteu twt num* 
her td i«uil unite in quite « andl e emy eaw, aphh eneh 
toOt'Mlhg'eepiUe of befailg,ytoMiee«d:^«lM^ 

at # aiMei ctfntp* hundreda 
'df 1iiM''M'a«aQ«d. ’tb»' patMr% 

ot«r,-fiM‘fddi’setii#th ttpito iu • 
iliMpi'ttliiilihip' «f « tohhMit fltotodiiiflCind npaiilier which 
.k «tNr Ii""*- 

aa a 

;’lihp tNw^ h Ni of 
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A Maw Gaatot DhieUvared.— Word has been reodved 
that a new comet vhdble to the naked eye waH dii- 
eovered by pwf. Oanaoe T. Haggerty, ot the New 
MUrioo College of Agriculture and Mechanical Art, 
Bast Laa Oruoea, New Mexioo, on Beptembor 2.5th. TIiih 
oomet was looated ia R. A. 0. hour 5 niinutee and 
DooUnation — 45 deg. at 11.30 P. M. on the date uf 
diacovery. 

Fleweriag Plants Above Snow*Une.— Inve'diKatiomi 

by Herr von Klebelsbcrg in the Tyrolese Alps have re- 
vealed the existence in tihat region of no less than HO 
■pecioa of flowering plants above the snow limit, and of 
theae 56 were found some 300 feet above the snow-line, 
while six ooourred over 1,500 feet above. The highest 
apooiea of all, the giaoial Ranunculus, was met with at 
over 12,000 feet above aea-level on the Grossglookner. 
In another part of the Alps, viz., on the FHnsteraarhorn, 
it haa been found at neariy 13,000, the greatest height 
attained by a vascular plant in the Alps. 

Anioky Ak and Animals. — Whether Uve-stook is likely 
to suffer when living in the neighliorhood of railroad 
yards, industrial plants and large mannfaciunng centers, 
was the queatkm that the Leeds Univsnuty proposed to 
Yorkshire fanners, and the answers showed the afflrnui^ 
tivo not only for animals but dso as oonoerns grass and 
other planta. It appeen that the growth of young stock 
is kept baefc under sueh conditions, and in the case of old 
stock or horsea theao are seen to require rouoh more oare 
and food than those whioh live in a pure air. Hueh effects 
on animals are due partly to the direct action of the 
vitiated air when taken into tho lungs and on the other 
hand by the very poor quality of the graas that grows 
here, as it eannot develop under good oonditions. Sheep 
raising ia found to be specially difficult in tbeee places, 
even imposaible. Near Leeds, this had to be discon- 
tinued, for the wool was of very poor quality, besides 
being full of impurities of various kinds. Thus it appears 
that the same general rules apply to animals as to human 
beings under sueh oiroumstanoes. 

Shadilaton Starts for the AatareUc.— The European 
war has not prevented the Imperial Trans-Antaretio 
Expedition from embarking for the south, notwithstand- 
ing tho fact that some of its members lieloug, as Shaokle- 
ton himaelf formerly did, to the British Naval Reserve. 
When the reserves were mobilised at the end of July, Sir 
Ernest offered tfae servioes of the expedition, with its 
stores and proviaions, to the Admiralty, but fortunately 
the offer waa declined with thanks. The “Endurance,” 
the ship of the Weddell Sea party, left tho Thames August 
1st and Plymouth August 8tb, carrying part of the ex- 
pedition to Buenos Aires. The “Aurora,” which is to 
oarry the Ross Sea section of the expedition, is now at 
Hobart, Tasmania, and will sail for the Antarotio about 
the beginning of December. Sbaokleton and the mem- 
bers of bis ataff who had not already sailed on the 
“Endurance" left Eng^d September IStli by mail 
steamers; half of the expedition sailing for Buenos Aires, 
and the other half for Tasmania. Their departure was 
delayed by the necessity of buying in England seientific 
instrumeota to replace those whioh had been ordered 
from Germany. 

The Latest DIaaster in the Arctk.— While a reoeut 
note in these oolumas oonoerning the Canadian Arctio 
Expedition waa in Uie press, news was reoeived that tho 
survivors of the " Karluk” party had been rescued from 
Wraugel Island on September 7th. by the gamiUne 
sohooner “King and Wing," and transferred the next 
day to the revenue cutter "Bear,” on whioh they reached 
Nome, Alaska, September I3lh. Unfortunately, only a 
remnant of the party whioh went adrift on tho “ Karluk" 
last autumn haa survived. Grave fears for part of the 
expedition whioh w«e aroused by Capt. Bartlett's narra- 
tive of last July have proved to be well founded It will 
be reoalied that when Bartlett left Wrangol Island, on his 
baxardouB trip across the sea ioe to Siberia to seek aid 
for his comrades, ei^t of the latter had not yet reached 
tfae island from the scene of the sbipwreok, though it was 
hoped that they would do so later. These wore- A. Forbes 
Mackay, surgeon; James Murray, oceanographer, lienn 
Beuohat, anthropologist; A Anderson, first nflicer, 
Charles Barker, second officer; and seamen Brady, King 
and, Morris. These eight men have never sinee isioii 
heard from- Maokay and Murray were both members 
of Shaakteton's last antarotio expedition, and Murray 
waa hiotogiat of the Sootlish Lake Survey, under the late 
Sir John Murray. Beuchat was a well-known Prenoh 
ethnologist. Further coeualties to the expedition include 
too death from disease of George Mallooh, chief geologist, 
and Bjarme Mamen, aoaistant geologist, and that of sea- 
.qmn Broddy friim an aooident. Mallooh was attached 
to'the Hoologioal 8«my of Canada, while Mamen was a 
Nbrwagian. The man raaoued from Wrangel were. Wm. 
Mo^hlay, matooretoglat and magnetiolan; John Munro, 
chHf Ooginaari B, WBhamson, seoond engineer; R. 
Tmnflfehto, atawanl; R. Hadley, earpentor and dog- 
dtim; hfaUtwr, WIHfeou, and CWe, of the crew; and 
an Saldaaoi with MaftooSy. 
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AeroMutiM 

Stabiliser for Hydro- Aeronautical Apparatus. — Chartea 

Denniaton Burney, of Killmeston, Alresford, England, 
has seouned patent. No. 1,107,200, in whioh he seeks to 
enhance the stability of hydro-ncmnautioal apparatus, 
particularly during certain stages of transition from tho 
liydro-volant to aero-volant oonditiou. 

Heating the Gae Container (Tom Exhaust.— In the 
patent. No. 1,108,770, to Daniel Lopez and Mike R. 
l.sirma, of Son Bernardino, Cal., hot air is utilized for 
keeping tho inaohino suspended in tho »ir. and tlie ox- 
haiist from the motors maintains the sustaining gas in a 
lioRtod couditiun. 

Automatic Balancing Features. — In the aeroplane, 
patent No 1,107,404, John Q. Chase, of Dayton, Ohio, 
is provided a baluueing feature so oonatruoteil that the 
movomonl of the mueliino from level or normal position 
will autonitttinally Viring llio balanoing features into 
action by whioli tlio mocliine will be returned to normal 
position. 

Week-End Aviation Meets at Hempstead. "Under the 
auspices of the new Week-end Meet Association, there 
has been flying, Saturdays and Sniidnvs, for tho last three 
weeks, at the Hempstead 1‘laiim Aviation Field Ilaoes, 
bomb dropping and fancy flvmg have been indulged in. 
The meets will oontinue throughout October They offer 
an opportunity for those interested in avintion to sett the 
latest machines performing at their best 

The Aeronautical Society’s Race Around New York. — 
Encouraged by the sueetiss of the race around New York- 
city, which was held in conjunotion with the Times last 
fall, the Aeronautical Society plans to hold another 
similar event on Columbus Day, Ootolier 12th, In all 
probability, even more machines will ooinpeUi this year 
than the half dozen that sueoossfully flew the 40-milo 
course in 1013. 

A Glemi Curtiss Flying Machine Patent. — Mr. Curtiss, 
in a patent. No. 1,108,400, tsteks to provide novel con- 
structions by whieli to obviate the objeolioiiable (>ffeets 
of side wings parlioularly those to which flying machines 
are often exposed when at rest and whioh tend to cause 
a lifting pressure beneath tiie lateral portions of tho main 
supporting winErs at the windward side uf the machine 
and either turn the mwihine over or bring about un- 
desirable strains. 

Tho Sikorsky Machine In War. -We rooeive advioes 
from abroad that the Sikorsky machine, rooently de- 
soribud in the columns of the SoicNTiFir Amkkk'an, was 
used by tho Russians in rocounai, .saner, at the very 
oommenoemont' of lioslilities It is said to have been 
brought down by the German firt*. This would not be 
difficult if the maehino were flying reasonalily low, be- 
oause of its slow siMied. It ean hardly make more than 
forty to forty-five miles an hour. 

Patents for Aeroplane Guns. -•( 'Inland Davis, U. S. 
Navy, has (nourod three iiatents, Nos. 1,108,714-715 and 
71fi, relating to tlie firing of projootilos from as'roplanes, 
patent No. 1,108,714 Iteing for nn oiToplane gun having 
siMvial (Minstruction for operating in connection with the 
rwwnl, while patent No 1,10.8,71.5 is for an apparatus for 
firing projeeliU'S from aeropiaues, and No 1,108,710 is 
for another apparatus for firing projectiles from aircraft. 
A patent. No 1,108,717, has issunl to the same parties 
for fixed amiminition for use on aircraft. 

A New Military Aeroplane.- A now type of military 
aeroplane, designed by Olcnn U. t'urtiss, lias Ikhui tnisl 
out nt .San Dingo, ( 'al , and linvnlopod remarkable speed 
and climbing ability The new machine has wings shaped 
like those used on the flying Ismt America, tho under 
surfaces being almost flat while the upper faces are highly 
arched, wil.li a wing sfiread of over forty feet The official 
nviuircmenls were that a weight of 000 i>ounds of useful 
load should be earned at a speed between 4.5 and 70 miles 
an boiir, and climb at least O.tXX) feel in ten minutes. It 
must also bo able to nso from long grass or harrowed 
gnnind. In tho fnals all of these requirements were 
easily exoeedwl, although the engine was raUvl at only 
110 horse-power, and a speed of 80 miles an hour is said 
to have been attained 

Studying Atmospheric Perturbations In an Airship. — 

The piUihing and rolling of a dirigible balloon afford 
interesting information regarding the waves, eddies, and 
other perturbations in the atmosphere The committee 
on dirigibles of the Adro Club de FYaiioe itas recently 
drawn up instructions for observing and recording these 
movements for the benefit of meteorology. The oom- 
mittoe reoommends that every airship be equipped with 
a “oiino-barometer," i. e., a olinometer, for indicating 
the inolination of tlie vessel to the horizontal, oombined 
with a barometer, for showing the elevation. Both in- 
Btrumeots trace a oontinuous reoord on a moving sheet 
of paper. There are two additional pens; one te record 
the tone by marking minutes, and the other, at the con- 
trol .-of toe aeronaut, for marking more definitely any 
pairlioiilar instant at whioh some phenomenon has been 
noted. White such observations are in progress, tho 
pilotB are expected to refrain from using the stabilizing 
MqNMtus of Um airship more Umn aaoeNaiy, 





Laying the Aqueduct Siphon Across . the Narr^lwys^l|(y‘,S«iS^ ^ 

New Method of Making Flexible Yet WateMsj^; ,■/ 'sscV.,'^® 

T he met sap in the ureat 120-inlle aqueduct that la of the wall of the pipe at the Joint The ball la t9>aaa d ta^ leiH ^ 

to bring mountain apring water from the OatakUla and ground to a apbere In which a rarlatlon trem *♦»- 4;)^ |K|le^ and 

into New York la now being cloned Thla la the 8»-lnch pact apherlclty of only 0.006 Inch la allowed. The and tpcla Wt^ %;h^si(’ ^ |At> acraw# Wa*fi||ipi 

Blphon running under the Narrows from Bay Kldge to of the spigot la formed with a collar turned to At the HU ^ liM WJiWWWed and ww^ ' IP 

Tompklnavllle. .Staten laland. and In many respects It bell accurately, while the outer aurface of the aplgot atytt at'<aatl»olBta.aqtttlly'dla|l ^;^^ 

la the moat luteceatlng work of the whole aqueduct la formed with shoulders or annular ridges hetwsan qC 'the hall. Jkttar the gib aot^liW BltPnfl 

system, for an entirely new method la being pursued. which are receaaos, ta Which the lead that fllla ^ ttU toad jpeltets, which tiea«|Wt U 



The siphon la. roughly, lO.OOti feet long, and n 


t run joints will be retained. It tahea about I 


, ta which the lead that fllla ^ ttto toad jpeltets, which aieaaifHt «tii| 


> pouada of dtonater by Inchee long. Ufa i 


the main ship channel entering the lead to fill the space between the bell and aplgot But, hole, and thW the gib aerews »«a ill 
York, at a place where the tldnl cur- on cooling, this, of course, shrinks. It has been cua> force ttU peljata Into ths aiMrt; 'il 


directly ncroaa the main ship channel entering the lead to All 

harbor of New York, at a place where the tldnl cur- on cooling, this, 

rents are swift and very dlfllcult to contend with. In tomary heretofo 

these busy and oxtaised waters, at the depth 

at which the aqueduct must be laid (about 

sixty fet't Iwlow the mean sea level), It is 

Impracticable to conduct diving oiieratlons 

l^onaequeully, a plan was worked out by 

which the siphon could be laid without the 

aid of divers, tmr fronllspleco lllustrafes 

the method that Is being etiiiilo.ved The pipes 

are being connwted Mls)\e wutci with flex- 

Ible Joints, so that lb(',\ iua.\ run down a 

launching cradle or skldway, and the Joints Jj ^ 

are of such a cliarKcter thal no calking will j| I 

be rc<|ulred after the siphon has been laid, I ^ 

At first (lumghi this might lead to some Fig. 1.— Longitu 

apprehension on the part of the public lest 
the Joints mighi not lw> absolutely tight and 
the drinking water be contaminated by leak 
age. It may add to their consternation, iiar- 
tlcularly of those who dwell In Htaten Island, 
to know that the. siphon leaves the Bay Ridg** 
shore right beside the outlet of a large aewer. 

But a moment’s reflection reminds us that 
the water flowing through the siphon must 
rise to Sliver loike In Staten Island, which 
lies at a height of ’2lin feet above sea level. 

Hence, the water must have a head of at 

toast Ji!» feet, or »7 pounds per Inch more V— 

than the surrounding water, at every point ^i 'si 

along the siphon. Obviously the danger Is 

not that water may leak into the pipe line, 

but that it might leak out, aud with a line 

10,000 feet long the leakage might amount, 

In the total, to a very considerable loas. 

Hence, the pipe Joints have received moat 
careful attentlou, to make them abaolutely 

tight and yet flexible enough to slide down Fig. 2 .— AMm 

the skldway and adjust themselves to the 

more or less uneven bottom. Flexible pipe lines have the pipe to 
been laid before without experiencing dllBculty with uaed on thli 


fssm 




eloae auch Joints by calking after takes olxnit twenty-two ponnfliy.4i#^i|MiH|it 
itoriuhage apace. Tkwf ,p»ltote. 4Mi|MipBi^ 
^ into each of the upper 

''the lower onee, and tbl gib 
fkr enottgh into the oaat iMMl . 

and grease la iutrodnced. 

whleh force the lubricant Into the JlKlBl 
' floM, the pipe eecHon la Oadllatstjlt 

^ flexible, and thiiE|l|||htfj|M 
— sjBSjjasiaij ^objected to a hydraulic test to detaii!)|ppg 

1%e hydraulic testing apparatus 

Fig. I— Longitudinal aection, diowing the eonatmetim of the in Jig. 2. It oonatots of a eyllnder autiM 

flexible Joint. on wheele, which to lowered Into thfl p|)* 

until It comes to the Joint. Bumuiutlu#jg|i|lii 
end of the cylinder to a dam, conelaHng w# 
rubber hone similar to uu automobile tUn 
which beara against a rubber gnaket. Wbhti 
water to introduced into the hoee It la 111- 
flated, forcing the gaakot tightly against ^ 
Inner wall of the pipe. At the aame Hme 
zk water la Introduced Into the apace between 

- I-'izrrby the cylinder and the pipe and raised to a 

. -- ^JtJ— presBure of 100 pounds to the aqnare Inch, 

-.r' - ~ This preasure to retained for a period of ten 

minutes, while the Joint to watched to see 
" n -a whether any leokage oocurs. Origltially It 

was proposed to use a pressure of 200 pmuds 
|)o>^ square Inch, but It was found that this 
would not give a fair test, tor it actually 
resulted In tlghteuing the Joint by producing 
a longitudinal movement of the spigot 
with respect to the bell. With the lower 
preesure there Is prsctlcally no such move- 
r tesUng the jeliite of the siphon. ment. 

As shown In our lllustratloD. tho skldway 
as divers could not very well be consists of a bridge truss, the panels of which are Con- 
I method was sought which would nected one to the other at an angle of 6 degrees, so as 


Fig. 2.->AnHiratus for tmUng the jeliite of the siphon. 


been laid before without experiencing dllBculty with uaed on this siphon, a method was sought which would nected one to the other at an angle of 6 degrees, so as 

the Joints after they had lieeti rendered tight, owing Insure a perfectly tight toad Joint before the pipe was to produce a curved launching way. Thto passes down 

to the fact that the line In Kinking into the mud puts lowered Into the water. As a result of a workman’s under the pipe-laying lighter with its lower end drag- 

a tension on the Joiuta ; It to an easy matter to pre- suggestion, it was decided to Introduce slugs or “pel- gliig in the trench In which the i>l{«e la to be igte AS 


a tension on the Joiuta ; It to an easy matter to pre- suggestion, it was decided to Introduce slugs or “pel- gliig in the trench In which the i>l{«e la to be igte AS 

serve water-tightness as long as the Joints are under tots" of cold lead Into the lead filling after it bad the skldway Is very heavy, a buoyancy cylinder has 

tension. But in this case, with a Hue 10,000 feet long, hardened, and by forcing in the cold lead to expand the beeu secured to the after eud, to prevent It from olak- 

fur longer than any other submarine line we know of, lead filling until it oame Into intimate contact with the ing deeply Into the mud of the harbor bottom. Thto 

It cannot be usHiimed that all the Joints will be con- surface of the beH. Threaded holes were formed in the cylinder, although n< 

stantly under tension. In fact, it to safe to assume that bell, through which the lead pellets were Introduced tlon, may be seen In 

many of them will not be under teuKion, and one of the and forced In by means of gib screws. A great deal of It will be realised 


it cannot be usHiimed that all the Joints will be con- surface of the beH. Threaded holes were formed in the cylinder, although not ahowu In our front page lUustra- 

stantly under tension. In fact, it to safe to assume that bell, through which the lead pellets were Introduced tlon, may be seen In one of the photographs, 

many of them will not be under tenHion, and one of the and forced In by means of gib screws. A great deal of It will be realised that It is very necessary to keep 

mall) dlfflcultles encountered In deslgithig the form of dHBcttlty was experienced first, owing to tbe tendency the lighter In true aUuenieut with the trench. For thto 

the Joint WHS to provide for flexibility and yet water- of the spigot to move out of tbe bell slightly when the reason ten anchors are used on cables from a thousand 

tightness under all the conditions the lino will be sub- lead was Introduced. But after much experimentation, to twelve hundred feet long, there being two forward, 


tightness under all the conditions the line will be sub- 


of the Narrows 
The pipe seoli 
diameter of ;«i 1 


when It assumes its final position In the bed which consisted Chiefly In varying the location Of the two aft, and t 


B at each side. The cables b 


annular ridges on the spigot and the holes through system of power-operated druma When a Joint has 
1 Internal which the lead slugs were InUoduced, the difficulty was been completed and tested, the lighter to moved forward 
?d with a overcome. 'The form of spigot finally adopted to that by taking In on tbe forward cable and letting out on 


(he other, tho space shown In Fig. 1. 


)n the forward cable and letting out on 
, until tbe bell on the aection Just con- 


0 form a bull and socket Joint Fig. 1 shows a section two staggered rowa Tbe Joint to cast In tbe laoncblng 


B thirty-two holes In each bell, arranged In nected to lowered to a oouvenlent pcoitlon to receive 




nSOF. WOOD wt« flruk to note that some white flow- 
lere apDenred with black petabi on photographs made 
In aItra>vtolet light of Moine a.U00 Angatrom units. On 
a photograph of honeyanckle, white phloK, and geran- 
Inm, published In the November 16th, IMS, issue of 
the 8 oB!«*twic AuaaioAN, Prof. Wood observed that 
while the petals of both phlox and tKmejrsttckle came 
out dead black those of geranium were light^ in tone. 
The writers have refioated and extended those re- 
aenrehee to a t(»tal of uinetjr-seven flowers representing 
the most important families and mauy ehades ot {red, 
yellow, blue and violet, besides pure white. They came ' 
to the conolusiun that, with the exception of the few 
yellow flowers which will be deeCrlbod further under 
the name of ultra-viotet flowers, differences in the ab- 


sorption of ultra-violet light by petals are small when 
compared with the almost general high nlMorblng iwwer 
of corollaa of all color for these radlatloim. Flower 
after flower, whether white or colore<i, left a black w 
dark gray image on the photograph made through Fou- 
cault's sliver Aim, while, in visible light, they came out, 
as could be expected, In widely different shades. For 
some time the writers were- even le»l to believe that a 
strong abaorptlou ' of ultra-violet light was quite a 
' {leneral law atjtoUg oortfllaa, until It hapitened that one 
*- yillow flower, OuourhUa Pepo, the common squash flow- 
er, came oot m the positive with a pure white tint. 
Such was the contrast with all previous photographs of 
other flowers that it was for a moment considered as 
the result of an involuntary substitution ot the ordi- 


nary obji>rtlvp to the slhcrcd rpuirtJ! FiirtUor 

work brought o>it Niuillar Howers, nil of them jellow, 
the list of which follows, Cucuihtta Vciin. Ijcutilodon 
Tararmum (DundpHoiit . I'uhrmrnn; Ttthonia 

Kperiota ; (■tirumis Satirun; tinnchun O/riairun; Spil- 
nnthnK I’arrifoUa ; Hida Jtomhifolta , Oniotfia Np; 
(UnU». 

For these abiiormnl tsirollas the writers propose the 
name of “ultra-violet floweis," which recalls their high 
reflecting pow'cr for ultra-violet light as coiitrasttsl with 
the ^ll«h absorbing isiwer of nil other flowers, whether 
colored or white. In sluiilur elreuinstiiiii-es All ultra- 
violet corollas, HO far. ar<' yellow, hut most yellow flow- 
ers arc not ultra-violet and come out, on iihotographs 
made in ultra-violet light, as normal flowers do, that 



Fif. 8<— Commoa gqiHUlh, an gUra-vlolet flower, aliowe white in altro-vtelet light, but (Pig. 5) dark In visible light. Fig. 4.— Handy method of detecting 

oHra-violet flowers. 
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\S, HS (lark pateh^a. Nothing in ttu> rtSltWe toItot w ap- tt ^Mtr'MwW- ‘«BM 

pearauca ot yrtVow ftowera aiMwa ot any dtettnctlon twndjt* t» fu tfM)(|liij«l| Wltli tipniUHi ttf pwsff 
between the yellow-ultira-violet and the yellow-Waek leada w to tirtltow that the great dUteHtooea ia m 
flowerB. in both claeewt atwewl Bhadoe ot yeJlow, from fleetly* poww *A flowaw, tor thow wane teaftoe 

the orange to a greentah yellow, ate toond. cojittoponfl to vlaildfl and ultta^vkiet lt||htai Mtoh w W 

The strong abeorption of ultra-violet light by most end, almost abngttly, In the Invtslbie InlraHted. Be* ' dSTtowiffh, 

corollas perhajw affords protection to the ovary and tween 7,400 and &400 A. U. oorollaa flf hvery color lualB'i ,haa 

Btamens. Such a protection Is given to our own tissues reflect moet of the radiations whMi strike them, and, dyeatufh to sidl fWr etorST 

by the pigment contained In the skin, and where pig- so far ns we could observe, do not practiiie on them the at hmue. ' 

ment is scarce sunstrokes are likely to occur. Ultra- Intense selective abeorption which causes the beanttfia 

violet light rapidly destroys many unprotected organ- colors of flowers In. visible light If our «!ya w^ -pglt eo pi^ .. 

toms such as microbes, and Oulllemlnot has shown that sensitive to every one of the radlattons found In n|n- to W 1^' 

Nhort wave lenfrth radlatloiia are iMutUmlarly harm- M«ht flower* of all c<d«rB» when lllttmlnated by tlw fcfr , ^liiaa- -waw 


,to dUtotoBt 

#it 'this wto^ gi&'J 


ful to ovules. If It be considered that most citrollas ginning «f the Infra-red exclusively, would prdialfly gf m^jHWgl^toly, 


not only reflect, but moreover concentrate light upon give us the Impression of a blghly lumlnoua white, 
the ovary and stamens the necessity of a sifting of 

the radiations and of the clltnlnutloii at short wave Coal«tar DvM 

lengths liecorass most evident ’ ^ 

As to the abnormal ultra-violet •'orollas, It Is Inter- present crisis In Bnroiie luis practically cut od 

estlng to note that among those of the rompimlhr fain- * the supiily of coal-tar dyes which this conntty ha 
Uy. only the exterior corollas, mi far, arc ultra -vbilct. bceu imjsirtliig from Germany, France, and Great 
The Interior flowers tiome out black on the ultra-violet Hrltaln, aisl the questiou arises, can the United State 
photographs, although they may be apitarwitlv Just manufacture a sulflcleat quantity of these dyes to moc 
at the same yellow color as the outside peripheric the demand’ Another imint to be considered la th 
corollas. In ultra-violet flowi-rs of other families, light return to be exiiected on the capital Invested shautd th 
is reflected under such an Inclderuc as t<i make U prob- United States sni-ceed In transplanting the artifloM 


give us the impression of a blghly lumlnoua whlto ’ t^ ‘to^hWttV yith the pTOduc^^ -iWf 

.Itoe aectoritate ||!P ^ 

rwsi. ' '<>«*««»* opMattona , 

Coal-tar Dyea ^ Xhe entike 

I ’HU present crisis In Bnroiie tuts practically cut off would lifltr «iiduy more than lIMMtoM 
the Huptily of coal-tar dyes which this country has sents abdat QiA per cent of our hbtillhhPOtohlM 


The pomUdhty of the Unttod A 


lack on the ultra-violet Hrltaln, atsl the questiou arises, can the United Staton Gwmany la the manufacture of aftMbllU dy^llte 

H.v be apiiarentiv just manufacture a sulflcleat quantity of these dyes to amet carafully odnaldored by both mpIteMato' a«d' a |( ip |l pii l' ’'' 

the outside peripheric the demand’ Another imint to be considered la the Ibog htfoto the p^nt emergency, agy tor tim :|yilK 

of other families, light return to be exjiected on the capital Invested shautd the years. 1S» todustry has been dW«4^tod In dkll^^ 

rue as t<i make U prob- United States sni-ceed In transplanting the arttfloMd to sWto an ttktent and reflaemtnt ttuix 


able that Its destination Is the outside rather than the 
Inside of the flower From such facts II mu.i he In- 
ferred that the function of the ulii'a-vlolot light re- 
flected by the abnormal corollas is js-r 
haps the same ns that of visible (olors, 

1. e., to attract those Insects which i*lnv 
an Important part in fcrtlllKatlon The 
fact that our own retina does nol is'r- 
celve ultra-violet light Is no good prcsif 
agalnal that h.vtM)thcsls. All rettiws 
are not made uiiou the same plan nor 
are probably adaiited to one and the 
same scale of wave lengths. 

While photography Is, so far, the 
surest guide in the detection of ultra- 
violet flowers, the writers found recent- 
ly that another method can be success- 
fully tuwd for the same imrixise. Ow- 
ing to the great difference In the reflec- 
tive power of normal and ultra-violet 
corollas for ultra-violet light, an ultra- 
vhilet flower, placed In the imlh of a 
beam of ultra-violet light. In such a 
(wsitioii as to reflect most of the in- 
visible light upon a sheet of white pa- Pig. Id 

per moistened with a solution of acid 
quinine sulphate, causes this alkaloid 
to become highly luminous, while noth- 
ing Is observed with a normal flower, 
whether white or colored, lii the same 
circumstances. When the experiment 
Is made as shown In the aecomiMtn.vIng 
figure It Is always very successful. In 
a dark rtmm, a circular hole is made 
In tlM* shutter. With the helfi of a 
lusteboard lube, a Zeiss TTvlol fllb«r V 
(Uvloi glass (H'll coiitaliiltig a coiqx’r 
sulphate scdutlon) Is placed In the path 
of a lM>ain of light coming from the blue 
sky. Q shows the isislttoti of the white 
paper which has Itwu previously molst- 
entsl with a solution of quinine sul- 
phate to which a few droiis of sulphuric 
acid have been addt-d ; F that ot the Fig. 

flower. The selection of the most fav- 
orable Incidence for the flower Is made 
easj If the cxfs-rlmentcr takes the trouble of wailing 


side rather than the dyestuff Industry from Germany to this conntty. 


Tliero are to-day in the United States nine tooCoclto ,, bmiwtories. While K 


wholly laffeiHMlffent of sources outside of .|hMp, ,«WM‘ ., 


-n-vlolet light re- which produce coal-tar dyes, but these toctortea i 


Fig. 10.--Ultra-violet, and, Pig. 11, viatUe Hfht pbotograiilM nf the upper 
and lower fscM of n dnndnlion. 



Fig. 12.— Visible Ught piiotogrn^ of Mvontoon Turictios of t 
Fig. IS.— The nnwn^ in fafm-nd Ught. 


eattNl^ indepeiident ot the otlusra, toksn oqn6y(tyW,i 
thiey a«b not dependent dpos . 
thii^ Outside of German soii:^ 
would not be poesible to dn|dkato, |to0* 
where the coudlGOns in Germniiy otor: 
ui|ht Tp produce a coo^fleto and toiy- 
. Contained artlflclal dyest^ Industfy in 
this country nwi to produce It st oneo 
would call for the Investment of Citpl' 
tal tor In exnws of what the dlMCliRt 
dividend would seem to warrant 'TCO 
plan and erect the uecensny bulldto|a 
and machinery would require a thU 
year- 

Ihiriiic ISIS the total importation of 
artificial dyestnffs into the Uidted 
States has amoniitsd to fT,lflB,m 'Rils 
was exclusive of allaartue dyes and 
liKUgo. I>nrtog the oenrw year of 
im (the latest aveUable fl«aras) tots 
country manutoctuted •8,410)480 worth 
of artlflclal dyestuffs, about 82 per cent 
» upper of the country’s consumpUon of atdllhe 

dyes, but the bulk of the raw materials 
used In the manufsetnre of those ani- 
line dyes lu the United States Is ob- 
tained from Germany atMl BOgfand, 
And until the United States can be Sdrs 
of priMluclug the )ie<.’easary raw ipato- 
rials at a price which will enable the 
color Industry to inirchase them here 
and stilt lie assured of a reasonable 
profit on the finished product, the ttttan* 
rial aspect of developing the eoal-ltgr 
dye Industry to the point where 
United States can supply her own needs 
will remain questionable. 

In the imst thlrty’slx years there 
have been taken out In Germaay 0,()<I2 
{Mitente on the utlUsatton of «oWI-tor 
hydrocarbons and fhetr by-produets. 
Sltoi. Out of these but one to every hundred. 

It Is anthoritattvely said, has eecutod 
financial returns for He ownece. Not 
Ml the work on coal-tar dyes which has been dome to 


s} If the e\r>crlmciitci- takes the trouble of wailing ileiiemlent uiktii Germany for the raw material they em- ’ Ml the work on coal-tar dyes which has been doue to 

im 15 to •-’(I mlnulvs In the darkiicss before bcgliinlug ploy. A sutfleient quantity of coal-tar could be pro- Germany has la-en profitable. Out tittt of the years pf 

irk. Owing to the powiTful adaptation of the retina duced here to render the aniline dye Industry tode- pslnstaldng research work and ajiHPWHrive rnereimiMlIe- 

r small wave length radiations, part of the ultra- iiendeiit of the foreign tar supply, but the domestic pro- tog has grown an Industry which ia s««»o«»d to ho 


visible and the Zeiss filter dnocra of such i 


Is perceived as a violet disk. 


V materials can obtain higher prices of Its kind In tho world. 


r the vertical distribution of ultra-violet dustry could pay. 


for them from other sources than the axtlflclal dye to- 


American bralus and American capital dduWUSi 
oould develop a coal-tar dye todustry whWk ooul4 IW* 


not found at sea level 
These curious iiheiioii 


nterestlug facts, as sunlight at As Dr. Bernhard O. Hesse pointed mit to a lectape ply the requirements of thla country la Aye*, 

V Is richer In ultra-violet radlu- at the College of the City of New Tofk, on Hay let, and possibly onmpeto with Oernuit^ III eapiMW tolt 
nsiver wave lengths which sre 1814, ‘^Germany Is supreme to the coal-tar dye todaatry^ the return on the oUidtal IntosteA hg .Snflllf 


because (1) Germany was the home of t 


ttontiy atttartlva.,Ul eomparisan with the ilr 


rcHoctlou of flowers Iti the di- 


pok what be- (2) the Industry itself is so dependent upon tatoriodh- migbt be obtained to other aUt 

rs tu (he ot'- lug cbemlcaU and the growth of this totorioCklilg; de< dcelMlto to attempt It. And *-*i 


poslte end of the spectmm, that Is among the great pendence has been as fast as economic development cotwidered, namely, when the y fit i i Tpt lUl* # ' 'tldf- 

Infra-red wave IcngtliN. Fur that puriswe we rcsorterl warrants and has now reached sUtita a ntaie of eoln- pMay wffl make every effort to glM > 

again to the photogratihlc nu thixi uikI uh4h 1 one of the plexlty and Interdependence that ft is dlfllctiU at tntos* Iwm lost todnatrially and would UAdiNllMH^ a^' 

filters pnq)OHed by Prof. Wmsl and made hy Messrs. plantation as a whole; (8) there am MtatiViAy flew go- .very ’■s’-gt"! r ms lMy at 

Wratten and Walnwright of ('ro.vdon, Kugland (a yet- called staple articles among the ooal-tar dyes— by ettpld erwui- H,^^ — .’. ii- 

low film cemet)te«l lietwec-n two dark cotmlt glass plates). Is moaut those whkb an coosmiMd to qa s nt i ttai to 

The first radiations admitted h.v that Alter are found In Im measured by tons — many thoae few |ue S* llitol> Uto HfUdM tito Sll|*fiWP 93||ll|ll^ 

the neighborhood of 7, too A. U. On the other hand, hmked rrith sutMldtary or by-prodacto that Gto ttdUS^ ' floors In fri tt ifirtto’ * 

the last radiations which ulTta-t a plate sensitized with plantation of the WoTk Out of Germany Wnidd hp tha sMstr, an 


The first radiations admitted h.v that Alter are found In Im measured by tone-many thoae few «fe S* llitol> Hiff HfOdeil tito Stttimit 93f|||li^lR^ 

the neighborhood of 7, too A. U. On the other hand, hmked rrith sutMldtary or by-products that Gto ttdhs^ ' floors lu fri tt ifirtto’ dp! '.ItlW 

the last radiations which ulTta-t a plate sensitized with plantation of the WoTk Out of Germany Wnidd hp tha MMstr, an . 

allaarto Mue 8, ammonia and silver nitrate, staml at eeoiiamlcaUy Uttprodtable. Wlimwim W. a— towa ramnt, '■ 

about 9,800 A. U. Hence It may be stated that the aUy tran^dantoUe to this country, the lMttpfpatollPt,> th.ue.fla ■p mntp^ ^ 

acearnimiiylag photos of corollas were made exclusively at such Ptaptes hps been done, and with ooup M f rt i M p'' pf nepppM: la odiled to twfep tu4f tjtH fl Sff 

by thoee iprtreme red and Infra-red radlaUons extend- success, even though the raw matotlaUmpwly PtOt ' i.!|tdi||dd hp.a top coPt, ' 


tog between 7,400 and 8,500 A. U. 

While the total mimber of flowers thus photographed 


provided by 

In ,1812 Germahy had a total of BfifA stodk < 










'"Merchant Marine, Past, Present and Future 

n. The Present 

By Winthrop Mafsnn, Author of “The American Merchant Marine, Its History and Romance" 


^ ttw iioltbt* snmtb 
^ <*v«kwMMi tnAe 
obvlvit^' 4^ Of dawatfl, 

M#ia« tjmiwOT IdW and 

fiM loBt ftKUIi4.«ia«:loi)M‘ 'When tiw 

ife Mlif fiMiiifi Mr liL 

forvd»d»t«"«uffri»w ♦«« 

IK «dai4lM nqijN^ dwatBf tlUtt tte 48i,0l» 
4|M lltandnd aUft ilMW fWlWI *gqU-J8ia Bnt 
eilii «fB(« ymMM *m l» deeupUve. It 
^ a swat vom tfwU enft tiuit pexfwm wtmt 
m a Wnr ffwrflw to Ouuda or ply upon 

tlvan UlM liia Xomn. it Inemaes. nrare- 
l»xtfraUi»tiiatIi*wb«eBeiMMe«dlo 
tur way at t»« misBaaM o^ Panama and 
^^Idriastaiiae. or «4a ttio ^It ot Vasollaa-HiUiw that 
lanw paaa titooo«ta ttw Pasaata Oanal. Hmm vea- 
lllll carsWm that a^ ihiody of oHogetiier Amorl- 

adja, Maww the AOantic and Pa<riiflc porta of the 
otataa. JPeeanae theae Yoyaiw carry them by 
tha idioW at tofalsa eoutttrtee, they And it convenient 
■p aatl t|l>i4ar tm0k trade nstater Inatead of eoaatwlae 
aataUadoat^ liaaliH veeaeia engasod 

ahty eaaaaMy or dor a part ot the rear in foreign 

tt to iwabaMe that all Aneilcan ahlppfaig, steam and 
aaP. employed ngalarty and enluatveir iwaoverasaa 
tcadle with other natlona wotdd not now exceed 000,000 
tana ^bla tonnage anffleed In the last fiscal year to 
carry .only 8.0 per cent of the seaborne cotamotoe of the 
iuertean vea^, or a value of only f2IBl,032,40S, as 
eontraated wttb 13,882,028,420 convey^ lb foreign ships 
nnJer the flags of foreign governments. The coat of 
carrying the malls, pomeugers and merchandise in the 
impart and export tmde of the United Htates is esti- 
mated conservatively at between $200,000,000 and $800,- 
000,000 a year. At least nine tenths of this vast snm 
Is angrbsssd by the shipowners of Burope and lapan, 
sttmaUitliig the ohlpbulldlng and navigation of onr 
rtvals la trade and possible enemies tu war, who are 
thereby enabled to maintain their anxlllary uavlee In 
large port at our expense. In onr tbne of need, we have 
last mm how quickly these alien aoxflihrles leave ns— 
ehtpe and cMn alike. 

BxlgttBg AmectcoB steamship sBrnces to forslgn parts 
tasyand tbaas immediately adjaesat to our ports are so 
tSfW that they can easily bo ennmeratsd. mrst, there Is 
the American Line to Eorope—fonr steamers, the "Hew 
Sork.'' ^PhUodsliihbi,’’ ‘^8it. Lcnia." and "Ht. Panl," sub- 
sidised for aarrylng the United States malls under the 
low of I80L Then there are two eteamem of the Bed 
Sfer line, the "Ftotand” and "Kroonland,** birilt In 
anthiltMtlou of the peessge of the Frye-Uanna wbetdy 
UU of 1801-1003, transferred for ecoaomy of operation 
to the Belgian colors, end since broofdit back to the 
ABMMiean flog for prospective coastwise service through 
the ntnsma Canal. Six ships thus make np the whole 
Anwrlcaa fleet regularly employed In aeheduled aervlce 
to Bnnmaan porta. 

In the trade to the West, Indies and the Caribbean 
regton, the Stars and Strlpea’liold a positlou of some 
dlpulfy and power. The Hew York and Cuba Uail 
fiteamahlp CkWony (Ward Line) performs a poetal, 
l«as«nger, and fndgbt service from Haw York to Cube, 
lha BahaOMa and Uexlco, with nine or ten Amerteau 
ateoman' of exoritont speed and adequate fouaage. tike 
the American Jjine to Europe, the Wafd lihe Is eubel- 
dlaM under the Ocean ^et of UBIMt So Is the 
Bed B Wne of four aUiwi, from New Ipwk to Veneaoela 
«la Borto Bfob, Our cue govemt 



though varying number are still employed in foreltm voy- 
ages In the Atlantic and Pacific, and from time to tluio 
Individual American “tramp" steamers of the coastwise 
fleet— a useful type and increosi&g— are chartered for 
cargoes overseas. But altogether, American pnrtlclpa- 
oommeree away from our own shores long 
tuts been and Is so silent as to be a cause of mortifica- 
tion and loss to the United States. 

it is significant that four of the few American steam- 
ship services to foreign ports— the American Uiue to 
Europe, the Ward Line to the West Indies and Mexico, 
the Bed I> Line to Venesuela, and the Oceanic Line to 
Australoola— are In the receipt of mall subventions or 
Oovanunent encouragement The law of 1801, under 
which tbeee lines are operating, la, therefore, respon- 
sible for the greater part of the present regular steam- 
ship servloe under the American flag to other countries. 
The Pacific UoU is maintained as « matter of pride or 
tonaclty of porpose by the Soutberu Pacific Bullway, 
which has long controlled it; for It yields no dividends, 
and can expect cone, so long os It Is paralleled by sub- 
aldlsed Japanese and Britiah competition. 

IfiilM Ocean Mall Act of 1881 has Justified itself and 
would have beau much more successful if the original 
rates ot oompetuuitloo — comparing not unfavorably with 
what la paid for olmilar aervlee by forolgn governments 
—had not been ruthlessly slashed on the enactment of 
the law by foe Inslateoce of foe agricultural South and 
West in Congress. Every effort to leetore the original 
rates. 08 r^cogimsuded by Preeidouts Roosevelt and 
Taft, to provldb new Hnea to, Soafo America and the 
Orient, has been defeated by narrow majorities In 
Washington, through blind and narrow opposition from 
the same sectlotu to which the European war has at 
last brought a new realtxatlou of foe national value of 
an American merchant marine. 

Locking national aid to overcome disparity In con- 
stniettou costs, wage maintenance costs, and foreign 
Snboldles to swift regular services on many routes, 
American shtpowBers, though as enterprising and cour- 
Bgeons as other men of their race, have not been able 
to Increase our actual overseas fleet, even In past years 
of high national prosiierity. Not one ocean ship has 
been built In the United States exclusively for foreign 
commerce since foe “Haratoga” and "Habana" were 
launobed for foe Ward Mne, in 1007. American sblp- 
tndldinc and ridlfownlng for foe oversees trade have 
been, alnoe then, an Industry of absolutely arrested 


C|Mtrgtlng geveb stsam^fo^fMNn New Y«% to Oulen. The 
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This fact led to; the tnelasion fat the Panama Canal 
Act ot 1812 of a hew di^Miture in American maritime 
practloe-4itie openfatg of American registry to forelgn- 
buQt obfos net more than five years old, to engage In 
fotoUta commerse, But foongh fote free ship provision 
went Into elMtH.nii n favorable period, when foe ocean- 
eatrylhg tndq vwns wenenUy aetlvi^ and profits were 
high, not one sUp of any kind wns ltroaght under foe 
Amerionn dof In conseqoence, thus demonstrating that 
a tree ship experiment In Itself -Is futile, without some 
more positive legfaOatloo to rrinforce It 

Contrary to an Impression vritlcb foe foreign steam- 
ship loteteets eanfally incnlcate, the ocean-carrying 
business, as a whole, Is a roosouably profitable husl- 
nesB. Dlrldends Of 7, 8, 9, 10. or 12 iter cent have Iteen 
paid of Ute years by some ot tbe world's chief slitpiiing 
companies. Foreign catdtal finds it advantagtHtus to 
bnlld and operate an Increasing fleet of ocean shirts, 
opd, whet ia more, a very large amount of Amorlcnn 
capital, eettmated at Itetween $100,000,000 and $200.- 
000,000, has been Invested In foe ocean trade, under 
foreign colors. The pnfitiem of foe American niorchaut 
marine of foe futnm is essentially how to make ship- 
ping yield returns under the American flag «iual t<i 
foooe yielded under foreign colors. If great sums of 
Amerloan money ace ventured in ownership and oiawn- 
tlpD of toreiga vessels over which our Guvorumciit has 
BO central, It stands to reason that under equalised eon- 
dltkms American money should even more easily Ite 
secured for oooan Investment benentb the American flag, 
w|>tfo could protect American property without cxplaua- 
ttou or embarraasmont 

Whmi foe Oongresadoiial Merchant Marine Oommis- 
sfon, of whhdx tfonator (lallfaiser was chairman, under 
Prastdeut Booaevelt’s administration, asked repreaout- 
ative bankers and merchanU of foe seaboard U Ameri- 
can eaidtal were toady to embark In foe ocean shipping 
burinoM If the coots at construction and of operation 
could be equalised with foretga Sags, foe nnaulmous 
toply was that foe i^uisite capital would be fortbeow- 
Ifig. Since that tiiae there has been an enormous 




u itrima'qU-'Alupist 1- 
1 'HilTifff' ft ,’ii , Tn"" .increase in Urn capacity and value of our coastwise 


shipping, the brnueb of our mcTchant marlno wlioro fair 
proflt Is iMisslblc, and the new stennierH of the raiiaiiia 
Canal fleet particularly have l>een lailli on dohlgus 
adapting them to world-round service 
Tbere Is money enough In the cotintry, and there are 
the men. A very great imrt of the American race Is a 
st>a-lo\hig and seafaring race, by tradition and environ- 
ment It Is not essential to the development of an 
American fleet lii foreign trade, any more than it is to 
the de\elopmeut of any other national industry, that 
none tint American citizens sliould be employed In the 
busliiesH Hut tlic ninnlsT of American citl/.ens act- 
ually cmploywl under tbe American merebant flag Is 
very much greater now Ilian tweutt venrs ago Then 
only 30 [ter cent of the slilpmonts bv I nited .States 
Commissioners of crews of ineidmul vessels were of 
Cltlaeus of the United States Now the clllzen proiior- 
tlou so shipped has advanced to aboni one half, the 
native-born heavily pnslomlnatlng In Hkj:! ibe Ameri- 
can citizen shipments were 511,408, lu loi:i. there wore 
05,820 

A recent critical study of American ocean shipyards 
by a Urllish observer has produced the judgment that 
these American yards stand lu the very hrst lauk, in 
the technical skill and exisnitlve ability of tbelr stalfs 
and the completeness of their etiiilpmeut. The yards 
which built and engined tlie Aniericnu battleship fleet 
In Ite around-the-world voyage — an exploit never at- 
tempted by so many heavy ships under any other flag — 
need tio further encomium. 

The Unlttsl Htates has a vast foreign commerce of a 
value of four bllllou dollars a year, which could lx* 
swiftly and greatly Increased if tbe imttoii posst>ssed Its 
own sea delivery wagons instead of deix‘iidliig tiisin 
Jealous competitors for this vital service A question 
of supreme Imisirtance to the America n ixxiple Is, How 
can American ships, the delivery wagons of tbe ocean, 
be most surely and ipilckly securad? 

(7’o be nmluacd.) 

Molding Brass Pieces 

I N some of the mwleni KuroiHstn electric coiistnictiun 
works, molding machines turn out mllllous of small 
brass pieces sueli as the tiidustiy requires t'ompres- 
sloii of brass pieces lu steel molds has now supplanted 
the old metlKxl of casting, fur turning out siicb pieces 
in brass or bronze. Formerly a sand mold hud to be 
made for ouch piece, but now a single steel mold serves 
for thoiiKauds of pUavs In tills jinx-ess are used brass 
bars whose section is chosen after exiierlonce so as to 
be lieal adujited for shatie and size of tbe fliiUhed piece, 
then a section is cut off the bur to length, and the piece 
la heated to redness lu a furnace, then moldetl at high 
pressure lu the sHh'I mold A pressure of a few seconds 
la euougli to produce the reiiiiired sbape, and It Is found 
that pressure makes the brass more compact and .solid 
As the steel mold can Ik' made exact to n small fraction 
of HU Inch, the iiroilucls have very cl, we sizes foi use. 
Even plets's wlilcli formerly were cast In bioii/e, such 
as shaft la*a rings, arc now made by the moliling [iriaiwa. 

The Current Supplement 

T HF, eurrctil Issue of the Scjicntific AnFatcAfi Strr- 
pi.KMKM', No. 2023, for Oi'tolx*r 10th, covers a wide 
fieUl of liifoi malloii The dcscripllon of the ' I’arseval ' 
all-ship, b.v a sixs-talist ia>rsoimlly familiar with Its 
details, Is lairticiilarly timely, as Is also the (lest'rfav 
tloii of the Bumpier moiioitlunr, ado)>tcd by the German 
government I'he article on Gcrmplasm as a Sterv*o- 
cliemic .System dlsckisp,! a new line of research of 
iuleusc Interest The discovery that th<> toxic itrinciples 
of venoms of Mcr|x>iit.s are albuiuinnus has Usl to the 
fuither diseovery that these terribly lethal stilmtnnces 
are proteins, and that, ai>art from their lo.xlc itrofvertles. 
they arc Indistinguishable from eorresjiondlng teallcs 
that are Ingested as futsl or found as nurmul con- 
st lluente of llvlug tissues generally; and this time bos 
liKl to the conception that In different organisms there 
are eorresisHidlngly complex organic substance which 
are not absolutely identical lu chemical constitution, and 
which may exist in (xiuntless uiiMllflciiitons, each cliiir- 
actorlstic of tbe form of protoplasm, the organ, the indi- 
vidual, foe ae.x, tln> s|«cies, and the genus. Utail-tar 
Products lu Medicinal Use tells Interesting facte about 
same newer medicines, and the Physiological Stund- 
ardlaatlou of Drugs is an iutereatiug u,s-ouut of bow 
foe strength of powerful drugs is estul>llNlie<l, and the 
protter doses determined. Stress Distribution In Mate- 
rials contains many valuable snKgt*sllons to all who 
are engaged In engineering projecte, and tlii-rc is also 
foe usual selectimi ot other Interesting niiitlcr. 
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CwiUw a United Stotei Battleihlp 
A Itaatr «ul Oirtr Twk That la Itaalnd ThroHi^ 
With Gnat IMaMteh 

A lthough the job of oonHua ship 1« «ue of the 
dlrtieet and moat unpopular joba that falla to the 
lot of a ahlp'a company, tt la (ilwayH ruahed throuab with 
enervy, ami haate in made with the holystone, the brush 
and the hydrant, to restore the wuoU-begrlmed ship to 
Its chronic condition of spick'iind-span order and clean- 
Uneaa. 

The matters of coal supply, coal capacity, and speed 
In ooelUijc ship, are amonK the moat Important of those 
affeotUif the ellielency of a navy. No thoronutiily satis- 
factory methud for coallnB ships at sea has been de- 
vised i that is to say. one that will enable a ship to be 
coaled in a sea-way, and hence it is necessary when 
bunkers have to be replenished to send the ship to 
some sheltere<l waters, where the eolUers can lie along- 
side and put the coal ulHsird wlthont any injury to 
collier or warslilp This, of course, necessitates the 
ship's leaving its statlun with the fleet for a consider- 
able length of time, with the result that the active line 
is temiwrarOy weakened to that extent. <>>nse<juently, 
every effort Is made. In the constrwtlon of the bunkers 
and the tosI trunks thereto. In the appliances for trans- 
ferring the coal from the eolller to the ship, in training 
of the crew to sbovel the coal from tlie de<’k to the 
trunks leading down to the bunkers, and rapidly to 
stow it, so that the wliule oijeratton of oiatliiK may 
be got through wltli the least possible loss of time. 

There is no navy In the world which hns devoted so 
much attention to this matter as the United States 
Navy ; and the department has designed a fleet of large 
colliers, of great coaN-arrylng caiwclty, gcsxi siieed, and 
provided with the most modern coal-haudling BPI»- 
ratns, which have served greatly to increase the mobil- 
ity of our fleet, by rendering it leas dependent on 
coaling stations. 

Although roallng ahlp is an exceedingly dusty, dirty 
and uneomfortable Job, calling for a large amount of 
subaequent cleaning up to make the siilp presentable, 
there is keen competition among the individual ships 
of the fleet in the effort to obtain a high record for 
speed of coaling. As an Instaiux* of what may Ite dune, 
wo quote the case of the “(Jeorgla,” »me of our earlier 
pre-dreadnoughts, which is oredlttsl wltti haring stowts) 
in her bunkers 4(18 tons in one liour, and the dread- 
nought ‘‘Arkansas." one of our latest shliw, whfme crew 
atowed as much as ntlO tons of coal In the hour. 

Previous to the vear IflOS, the navy ismsessed about 
a doaen extemisirlacd colliers, some of which had been 
built In this country and some abroad They nere 
ships of moilcrato loal-carrylng cH|*aclty and their 
eoal-handllng apparatus was i>f liintlHl elflclen<‘y. Hince 
11108, the department has deslgiieil n very flue fleet of 
large i-olliers, (spiipiHsI witli the most modern coal- 
haudltug nptwratUN, which have increased the mobility 
of our n«*l— a subject to which the Navy hits given 
much atlenttou The Itrst of these-, the •‘Proinetheua,” 
has a e-apaetty of about 0,000 tons of coal This was 
followed ill IflOO by the "Hector," "Mars," and "Vulcan,” 
each i-arrylug a cargo of S,2(KI tons of cisil In 1910 
and lOia. we built the "(‘ycloiis” and "Jupiter," large 
ships of nearly 20,00f» t<ais dlN[ilncemi‘nt and M knots 
siHHsl, carrying a cargo of alsnit 10, MK) tons of coal 
and nearly ,‘1,0(K) tons of oil Of about the same caisiclty 
are the ‘‘Neptune," 1911; "Proteus,” 1912; “Nereus,” 
1010; "Jason” and "Orion,” 1914. All of these ships 
are of 14 knots siK-tsl. and they are equlpiHsl with the 
most unloading gear. We have also under 

eonstruetlon two oil fuel ships, the "Kanawa" and 
‘‘MauDMs-," 14, .')(»» tons mid 14 knots carrying 7,584 tons 
of <.ll fuel 

When a warship N to Ik- (-oaled, a eolller, or two of 
them as hi tin- case shown in nnr Illustration, are 
broughi alongside, the hooms an- lowered until they 
cover the warship coal trunks Ic-ailtiig hi the hunkers, 
and the dclnen of coal coninieiu-es and Is carried on 
i-raitliiiioush iiiitn the full load has hecii dcllvt-rerl. The 
gear consists of a series of <-ahleways, teudhig from the 
central A-frames of ihe collier out to a eorrosiiondlng 
series of tiooms that are lowen-d above the warship. 
Oiie-lon elam-shell huckcis i»|ck the etsil up from the 
coIller‘s hold, run It out over Ihe warship and dump 
it into the ehntes loading from the dis-k to the hunkers. 
Sometimes, when the unloading cajiaclty of the eolller 
is greater than the -welvlng eupaelty of the ship, tho 
coal is dejioslted in large piles on deck, as shown In our 
photograph. Tho seamen turn to and shovel the coal 
down Into the c(wl chutes, and a largo force of trlm- 
mora in the bunkers below stow It snugly. 

Sewing Broken Bones With Bone Pegs 
Br Dr. Laoakrd Keene Hirshberg, A.B-, M.A., M.D. 
(Johna Hopkins) 

U NTHi a few short years ago there waa no now 
diliig under the auu aa far as broken bones were 
coooetned. ■ Wbed the Egyptian mummy caaee wei-e 



opened, the broken bones in them, some six tliouaand 
yean old, were found to be In apllnta much the same 
aa those of to-day. 

Plaster casta, wood si>llu(s, and all of the surgical 
hone procedures of nowadays are to be seen in the 
lemalna excavated from aucU-nt ruins. 

But along came u few surgeons two or three years 
ago and startled the old, complacent, satisfled fogies, 
and said: "Hurely there must be a quicker and better 
way to link up the ends of broken bones " So they 
sat down and schemed out a new method. 

They realised that since Pasteur and Kes-h had 
found out the causes of blood poisoning, to wit, not 
dirt, dyes, sewer gas, and humors, but bacteria, all 
that Is necessary to do now In order to take hold of 
the ends of the bones and bring them together, Is to 
ojten an arm or a h-g, just us the belly Is ofiened for 
an appeudlcitls oiierntlon 

That Is to say, Ity freeing the flesh and bones of all 
danger from lurking, flying, Jumping germs, tho surgeon 
may now do wonders with hioken hones, ImsU-ad of 
dallying atid delaying wltli Jackets, casts, and splints, 
or blaming the slow henllng upon that seais-goat of 
Ignorance called “mturr.'' 

When the young and dashing surgeons defied medical 
stand-iiattlsm and ofllclous liuicilvliy by Uic proposal 
to actually cut Into every hrokeii bone and litorally 
to stitch it together as you would a miitlicss or a split 
skirt, some of them were ejected from uii-dlciil .soi-le- 
tles or otherwise pestereil or interfered with. 

Yet tho curious part of It all Is tlie fact that no 
physician thought of this sooner. There they were 
aawlng open the skull, pasting up tlie brain, gluing 
together torn nerves, bastliig the macerated appt-tidix, 
and doing odd Jobs on all the Intonial stnu-tures of 
your melancholy anatomy, with never a thought of 
danger to you, .vet they forgot the ribs, the shoulder 
blade, funny hone, and the housemaid’s cracked 
knee. 

Comes now Prof. Charles Honsoii, the distinguished 
surgeon of the Illinois University Hospital, Chicago, 
with an ultra-modern and sufier-novel way in which 
to hurry the healing of the hurt humerus, leg bones, 
shin bones, or any other Imne. 

When a simple fraetun- of a long bone Is fixed by 
splints as physicians do, and have done for millenniums, 
the Internal bone-marrow begins to help to fonn a plug 
between tho broken ends to hold them In pla<-p. In the 
physiologic way of healing the hour, this Internal, nat- 
ural splint, says Prof. Honson, Is the main spring and 
stronghold of the newly fonmal bone. 

If this methtsi of living tissue were imitated by the 
surgeon, aeconllng to the exi-ellent results obtained by 
the Chicago surgeon, broken hones would la- as snug 
and tightly healed very quickly instead of incapacitat- 
ing the victim for from six to twehe weeks. 

Your earning laiwer and effli-li-ney would In* vastly 
increased, and broken limbs would lie quh-kly forgotten 

Prof. Douson has sueeeetliHl In olTe<tliig this very 
thing. If you break ytair arm, wrist, ankle, leg, or 
w’bat not, and fall Into the hands of a skilled surge<iu 
auch as Dr. Douson, he will do as he deserlhes of a 
number of ret-ently and rapidly recovered palients, 
namely, cut oi>en the jiarts, go right down to the liono, 
and Insert iiegs of your own or froaeii lume saved for 
Just such emergencies, as a “couple" iM-tween the 
broken parts. 

Six imtlcnts with fraetures of oiu- sort and another 
of the elbow, foreann, thigh, lilji. iiiid other sections 
of the skeleton had the broken bones thus "sewed to- 
gether.” Pegs or splinters of bom- were taken or 
‘‘allced off" from bones nearby, and these were inserted 
Into the mhldle or marrowy parts of the fractured 
segments. 

Thus, almost Instantly, without the tardy methods 
of tmture, but by th<- artlllee of Prof. Douson, those 
with broken legs who would have been laid up, as Is 
now generally true, for two months or thereabout, 
were up and walking uiion the broken leg In from thre*- 
to four we<*ks. 

This discovery Is a vast advance eveti upon sewing 
up the broken ends. In the latter step, which is also 
a progressive one over the old way, the bone Is held 
nicely In place by the stitches, but there is no support 
for new hone (o hasten the restoration to normal. 

In Dr IXumon's prm-edure, tlie basis is there In the 
form of a splint that can Ife used as food, soil, supiK>rt. 
and first aid. Moreover, It becomes a part of and is 
fused with the new bone. 

Tlw Owner Ckecks Up the Automobile.— A patent, 
No. 1,109,191, has been imued to Frederick A Wieland. 
of Chieago, for a oonstruotion for preventing the ov<-r- 
speedini: ot a-otomobiles, whkh iuoludes a casing con- 
taioJyig tokens, a oertain number of which are stored 
under look in the casing and are automatioally discharged 
when the machine exceeds a oertain limit so that the 
owner 1 MO, by observing the number of tokens discharged 
from the case, keep a cheek on the manner in which his 
Mr ifl being operoted. 
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The Campaign in Prance. 

W HEN the Brltleh ancj Freneh found itiat the Oer- 
mann were Mtronifly eiitrcnohecl alona the Aluie 
River and to Hue MoutheuHtwHrd to Aliiace, they had to 
chooae whether to Htteinjit to i)lerce the tiennau center 
at eiiormouH e\i»eiiKe in liven, or to fon-e them back by 
worklna n round a flank to a iKwltion from which they 
could threaten their lluea of comnuinli-ntioii 
Time Ih not a iieceMaary clement of HUccenH for the 
Alllea I lnd(>cd, any delay in the declalon of the catn- 
1>alKii redounda to their advaiitane. <termany and Auh- 
tria have n*ached (he full development of their military 
atrenirth, as have France, tkirvla, and BelKlum. Uiia- 
ala will hardly Kct her armlcK at the front fully oraan- 
laed before NovemlK*r, while Great Britain la only about 
lialf Htarted. Kvery day will thou aee the numerical 
advautasc of the Alllea liK'reaaod. 

An attack throuRh the tvntcr hna much more declalve 
reaultH If Nucc«'K8ful than one arouml the flank. By 
a«|iarutliu{ the oiaioiient Into two parta hla co-ordination 
of atrenffth la deatroyed. The iwrta of hla army lose to 
aome extent their laiwcr to aupiKirt each other; the 
aaaallant in a central [MMltloii can concentrate hla army 
flrat in one dlretdloii thun in the other, deatruylug hla 
opponent in detail 

Thla la the lajaltioti at wlilch Napoleon alnuHl In all 
at bis cainiwlKna, and hla aucceaa in attainiUK it waa 
reaiamslhle for m<jat of hla vlctorlea. At Auaterllte 
in Iic<a*mber, 18(»6, he allowwi the combined Auatrlan 
and Ruaalan armies to aurroiiiid hla rUtht flank Then 
ehe<'klnR thia turnliiK move with one cori»8, he luuiiehed 
tile Guard corjw and thoae of Honit and Beniadotle 
at llie opponent’a <a*nter, Inoke throuitb, tnrned aouth 
and d<*atroye<1 the AnatrlHii and RuaHian forcea that 
bad iteen threnteniiiK hla flank. 

It waa thla atrntcR.v tluit dlctate<l the French advance 
HKHinat the German Fifth Army under the Crown 
I'rlnce In the ArKoiiiic Hllla, nortliweat of Verdun. 
ITiese hllla had tendwi to aeimrafe the fourth and fifth 
armies durliiK their retreat, the f<iiirth army IteliiK 
aupiilled from .‘^eduii and the fifth from TiUxemburK. 
The Germana dlacovercd the danaer and ruHhe<l u|) 
rctiitoris'mcEilh that re-catalillahed a atrone connectloti 
la'twcen thi-ae Ievo annlea. Tile French and Britlah 
then fell liiiek on the tiirulii))' moi'e around the German 
Eveat flank to ohtiiin (heir olijES't of foreinx the Ger- 
nmna to evuennte Framv 

The flrat nioEc vehs to pnah forward on the north 
aide of the (Mac UtE’cr a newly orxanlaed army of re- 
serve ciii'ijs under (icn d'Amade. The Germans dla- 
coEcred this imiEc ami nishtsl forward reaervea, gath- 
ered 111 garrlsini dernclmienta. and formed an army 
under Gen. eom Itis'lim to extend their right flank. 
The Fnmch adviims' iicnctiiitcd iia far aa Ht. Quentin, 
where Its tiilviiiice Biiiinl was driven hack by the Ger- 
mana. A further icliifons-ment of Gen von Knehm’a 
army by troops reported na Evlthdrawn from the (Her- 
man center mmliled him (o force Gen. d’Amade'a army 
back in mllea, iieurlE to Itniy on the Somme River. 

Itetaehuienta <if 'he Allies tiiiE'c iipis-ared In force fur 
to the north of this district on (he line lietwism Arras 
and These could not he so fur adviineisl unless 

aupiHirted hy largi'r IkhHi's In the rear, poasihiv the 
new British ann.v that la nimorisl to lie landhiB at 
the Channel tairta, ihili>aa the Geriimiis enn elas-k thla 
threatening move they eeIII have no choice hut to retire 
to a less exiKJHtsi iKialtlon. 

Id onier to relieve pressure on tiieir weatern flank 
the nerman alxtli army, tsimposcd of the Baviiriaii 
corps, under their Crown Prince, advanced agaliial the 
strong line of forts aouth of Verdun and broke through 
to the Meoae River. This move was not suftletently auie 


iHirted, and waa taken in flank by a Fnmttb army from 
Toni, forcing its retirement from Its advanced 
IKWItlon. 

The aueeesa of the German heavy siege guns in reduc- 
ing tlHE French fortllicatlons is one of the notable fea- 
tures of the war, but is only a repetition of their tactics 
in 1S70. By taking Into tlm Held the largest hoEivitaera 
used up to that time they forced the surrender of six- 
teen Freneli fortresses by bombardment alone. Four 
were given up without defense, and five were captured 
after aiege. 

The explanation is that those present forts were con- 
atruettsi nearly a generation ago, prior to 189t), when 
the 21 -centimeter mortar was the largest gnn consid- 
ered sutBeleiitly motdle for use in the field. Masonry 
arches were made 2.5 meters thiek, and the steel enpoiaa 
were given ii tbiekiiess of 20 E-eiitlmetcrs. Dictates of 
economy prevented the national ieglslaturea from ap- 
Iiroprlatlng the funds U(>ed(id to strengthen the defonaea 
ugaiiist the nrdimm-e develojied in recent yoars. 

Roughly Ktteaking a shell Is clleotlve against a thick- 
ness of ehltled steel equal to its caliber and against ten 
times Its caliber of concrete. The tJermans profited by 
the Japanese aoceess in usiug heavy seacoast 2H-ceuti- 
meter howltxers in their attacks on tlrn Port Arthur 
forts to develop a lighter type of thla guu that can lie 
trauaiMirted under favoratde conditions. By the above 
rule it la effective agaluat 28 centimeters of tnrret or 
2.8 meters of concrete. Wherever tt enn bring its Hire 
to Imar this gun can batter to pieces the older type of 
fort. 

The French defensi* has to rely on atrengthenlng the 
fortlfleattouN liy added earthen parapets, on the idaciug 
(Ef heavy guns for counter firing, and on the operaticMis 
of their field armies to hold off the German attacks. 

The Ruflston Campflign. 

Tlie Russian plan of operations consists of a defen- 
sive eamiwlgu in the north, while they push the cam- 
paign aguinat the Austrians. The German army of 
(ieu. von Hlndeiiburg has swKessfully pushed Its ad- 
vance from East Prussia until the Rnsstans have been 
fon^ back to the Nietnmi River. It U kaportaat to 
the Russlana to bold this line to protect ttadr rail 
routes lying behind It, so they may be expettted to roah 
forward reinforcements until the Oermao Inyaslon Is 
lield to this line. 

In Poland tiie Kuaatans arc slowly concentrating 
armies to force back the German inraslon of the weet- 
ern provtju'es. This ia the Ihie of advance tbflt moot 
threatens German territory. Both through Bast Prus- 
sia and throngh PUesla the Ruastans wilt be opposed by 
furtifloEl lines that will greatly delay their trtvanev. 
By making tiieir projected invasion thimikb Polaiid 
they turn both of these obstacles and arrive directiy 
upon Central Germany. 

In Oalicia tlie ovvrpoweriag Ritsalan advanoe has 
forced the AustrlatM to aimndon seven elghfks at the 
Iirovluco and to fall back toward Qmoow. This move 
ateodUy sliortena the front that they have to defend 
and brings them within suptwrtlag distance of the 0;er- 
man evihy in aouthwest Poland. 

The i^trtau holding of the Une fr<pn Tainov to 
Hanolc wa«i largely a rear guard iKwition to yicotect the 
above withdrawal. The position aow fstcfiptodr north 
and suHtti through Tamow, makes them the rhiht vrtog 
of the coihhlMtl ermtea stretching frnoi the Carpatblaim 
to the W0$k Sea. The Russtan ptan ei^httotia 
against tbto athfligtbened reskrtasoe seeahi to tw a 
coutlbnatloii of the attacks utwit to* Austttom in ih» 
eltatt to break down their reatotaaoe befiito toey o«n 
reform. ' 


T RB subject of the geared turbine 

our last EJngin(*erlng Notes, aiid W» tonh "'e 

tlonod that certain developments rtoar^tMt tbto'tyito # /. 
machinery were in progress in Amfliton. Thla hiW , 
prompted a patriotic correapondent, Mr. WlUlWn;'^«' 
Dnrtnall. to iHdnt out that the aystein of pfopelUng 
tiels by means of rotary steam engines ot tUrUsM VOM* 
blned with mechanical speed reduetlnn gear for didvtlttff 
screw propeHers for ship proiiiilalon cannot be eUtUMd 
by the Americans as a special "system” Ot their •OWW,. 
seeing that this H.vstem waa the subject of n Brtttih , , , 
patent granted to Mr. Joseph Bramah, an englBoer, M 
Piccadilly, I.iondon, as far back aa May 0th. 1T88, Whitai 
patent can be examined at the Britlah Patent OtBee, oB 
Chancery lAne, to-day. 

Mr. Durtnall, whose work on the eiectrlcal propulgton 
of ships is HO well known, states that the system at 
geared turbines adopted in America on the collier “Nep- 
tune” is eubstantlally the sanie as that which he 
himself proposed many years ago tor the pnrpoM of 
reducing the steam consumption of steam turbines, and 
H was only on reference to the above-mentioned patont 
of Hr. Bramah's that he did not lay claim to It, as it 
was obvious that anyone could use It, aa the “pateiit” 
has DOW been public proimrty tor about one hundred 
and fifteen years. 

A further InteresUng reason that caused our «am8 
spondeut to seek fresh fields of investigation Into ifla- 
rloe proinilaloD systems, apart from that of the geared 
turbine, was that he bold to bo dangerous the beat iien- 
erated in the gearing of big power units — daugerofis 
because of the tact that the mineral lubricating ol) 
which is used in the goar reduction cases may form Into 
an inflammable gas. Men have even been kllhid through 
tbe explosion of gasified lubricating oil arising from 
crank-chambers of large Diesel engines, and a siaitUtr 
peril may arise in oomiectlon with geared tnrbtueai la 
any event, one observes large notices, “No smokiitg is 
allowed,” in tbe engine rooms of most geared turidi;i* 
ships. 

Tbe whole iiEieatlon of now methods tor the prepfil- 
stou of sbi])H is no Vitaliy important to all ifa details 
that toe American Government caused to be built, and 
has Conducted experiments upon, three slater ship* Vriith 
a view to iwttling the question of tbe OMSt satisfactory 
propulsion system. These three itolpB have Just ttie 
same boiler rapacity, tbe only dlfferonoe to the dgsIgA i,';'. 
briug tbe actual method by which their pngpatlere are ' 
driven. 

Of these vessels the ‘‘Oyclops" to ton best tylto nf 
redprocatlng steam-engined ship of to* same aptaB, dig- 
placement, and revolutions per minute aflosat Th* “Ndp- , 
tune,'' to whlcii we have prevlonaly referred, has gearbA 
turbtoea, and the "Jupiter” to prolNdtoA tot Mr, OnM- 
nail's polyphase altpnmtlng current systom, wbldt tma 
first described in 1008 at the FranoiPSrttlsh Mx&Hdttan 
Meeting of the Institute of Marin* MnfliMere. , 

‘‘Jupiter" has twin screws driven by, etoototo metors dfii 
vrioptng fl,W0 hcMue-power, a turtioAtto***** 
the neeeseary clectrietty, . ' ' 

All theae ships have now beea toreMU fNUlr oOctilf 
tftahi. tbe average speed during torlyMRllA^ v'. 

144 knots in the case of tbe MW ib \ 

the ,caae of the ‘‘Neptune^" white W-iftigd* rnmim.- 
figure of the electrlcatly propMtod ‘ 

•'S*sny eorpasaed the contoagt iqto<4’.11l* 

^ rensnmptKm.of tou'togl, .. 

'hfritogwrer at m nreMattomiWv||i^ _ 

to ba about ao per eedt teww ..Wflfi'.;'- 

.type of .stegm-engtoad |Mp 
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CleHring the water. 


. «iftt]i< iMiAies^’t. Aitraplaiie 
: 'Dir <>tr gtiiiff Ca w wt pu^ wi t wt Ihuwwiiwwrt 
<>•^11111 md Jknt tztala, «t the OarOm 

, i S«l[«t4ig^ cn Ltrite lUtilHi, M. T« of tba craat Unag- 
l<|^ of lM(t wen deaOrltMd ta tbie Soonninip 

^ane. nis tmHa elMHi^ that tb^ 
^ulgnoctjplutaeejr i^rlag maobim was capable at 
wtitlii pnetiufy Us oridlBal proiKilelv^ plaat wfnge. 
lU|td nMUUrt^ add with 40 per cent alMUloaal agtngate 
widUtht, to floats and extra tamlaK to attadb toeia. 
Tlwp toe totals were totoPoraiUir baited la favor toe 
eiabototo aad tevetlsb experiments wUb toe '‘Ameriea.’* 
told Wsaamaker transatlantic Bym. Tbs Lanf 

lep was abwlBieed and stored nearly tores noatba to 
toe banker at toe lake side, 

I'oWatd tbs ntddto of Angnst Mr. Ourtlss w«tt to 
Oailtomta, leavliix further tests of the big monoplaac 
to idtarge of bis mectoiuiciaus. He bad tostowstifl toem 
to mOant one of fats llO*borse O. K. aiotors with a direct- 



connected tractor screw «in toe fore part rtf toe aero- 
ptone frame, and to set* aside for toe present toe orig- 
inal motor and twin pmpellera. As these had several 
times driven toe msebtoe to short flight4 be saw no 
advantage In maktog them continue to bear a 40 per 
cent extra burden, especially as toe ball-bearings of 
toe propeller shafting never had been over strong for 
tosir noraial work. In case of wreckage be would feri 
far less keenly toe less of a regular stock motor toOn 
toe loss of tost splendid pioneer engine, so mneb sd- 
mired for Its workmanship, and which truly may be 
called toe first gaaollno motor In btstory, adequate to 
caxry a man to sustained merimulcal fll^t Moreover, 
be bad from the beginning Intended: to use a CmtlM 
motorf'but bad not at first hit upon a klmpte way of 
mount^ It and keeping toe prcgwllcr free of the front 
• stay wivkii. 

As toe cfalsf dealgners and conatmotora at toe factory 
were now very busy, the adjustment the new motor 
and pmpcrilor, to the aeroplane, was left to a practical 
meebauie who worked at toe job leisurely during bis 
spate time. None of Prof, tsingley’s nice oomputations 
and preliminary studies were aUeni|)ted. The machine 
was "bslaoced up” as a farmer balances bay on a 
wagon, by looking at it from different sides and apply- 
ing horse sense. Presently tbe craft was placed on toe 
water and moored, with a rope and spriug4Maance, to 
a stake on the shore. The propeller gave a static thrust 
of 410 pounds. Maybe that would do ; if not, toe screw 
could be quickly removed and one. two or three others, 
taken i!rom stock, could be tried In turn. While the 
propeller was spinning, It sockeil up Water from tod 
lake and blew a cold spray over 'the bystanders. Frank 
Klecker, the practical man in oharge, put on his rain- 
coat and flnisbed toe measurement He oOw bad the 


l4angley ready for Its wings and tor Its 'first, run. 

In toe absence of Ur. Ourtlss, his aviatton Instmctor, 
“Hoc.” Wlldman, piloted toe a«rof)laiia, with US new 
motoTk Heated above toe m«to fraaie, btotod the twmt 
wings, be ran the craft cauttottsty over the take, while 
eohie of toe fictory men and pc. tsalpn of toe .fimlth- 
sonlan Institution acoon^Wiited U in a tootqrbaat to 
observe Its runntng tMlance,*- Tbe pontaons were too far 
back, tod weight too fSr forward, the rear wings set at 
too large' sn angle. JEte latter difftculty had been tore- 


seen by Ptat Langley, who bad provldad nottom for 
fixing toe leading edgw of toe wtogs cie hljlto pr lew as 
sseassd neSessary. Whsn toe Angle wng kiWetod end 
toe iMldt And ismteotts sMftad^fiW |iie irstne. as a 
graeer liflldea wrighta atoog toe bsonii nC eea% an- 
other rgn vfU made, MUttog id aeiglU ahpgt fltghta. 
«Pec.^ I^tounsn wa« toeu Inttiaa nuA was 

toeenMlMI by one of bis' pupi^ m Itoiitoi poiUherty- 
‘ Aftsb'.satna.ijttte 'o^-'df toU-tofitotoe,' 'Mr. 

' petotodfty:tto^-ttb<ito4tofittotosto^-at)#'^^ 

' 'fipt Wsitour' tto todp'.''4ii^ 4 

, Jtodto to, 'A M **« 

atm. 




The msehine eUmbtog. 

shore for a longer voyage, as soon as a larger propeller 
could be added. A ll^t breese, not quite strung enough 
to raise white caps, was blowing during tbe trial. 

Two days later some better results were achieved. 
The pilot had said toe craft was In easy control, but 
mounted too readily and lacked torust. Acconllngly 
toe front wings were lowered from an angle of 12 de- 
grees to one of 10 degree, and the 8.5-foot screw was 
exchanged for a ft-foot screw. The rear wings were left 
at about 10 degrees angle of incidence. When the pho- 
tographers were again in place, the ahlning craft trlpis-d 
lightly over toe sunlit wavea, and slid gracefully into 
tbe air In excellent poise and at a simmhI nelghltorlng 
35 miles an hour. Hovering within ten yanls of the 
water, it ascended on a very easy grade, soared along 
3,000 feet, declined to tlic wave tips and soarwl again 
2,500 feet. Both on the water and in the air Its move- 
ment was stable and majestic. 

Tu all the foregoing experiments the aeroplane when 



fairly adluNtcil iniilntafiuMl a H«H-ure and slcady ladse, 
both 111 pluiitiig mill ill lljliiic. Ity virtue of tbe dlliedral 
angle between its wings it iiowses-ieil good inherent lut- 
oraJ stability No wlng-wariiing or uileruii uttaehment 
had been iirovlded li.\ Pi of l.uiigley. and none was 
used cither at pi-eseiil or last spilng True. Langley 
Itad piaecd well lielow the limiii fiuuie ii wliid-vano 
(vertical) rudder, wlilih could be made to exert a 
righting as well as a Ktcerliig effea, bid nelllier t'urtlsa 
nor his men ever employed this ruddei ^lll(e Ibe llrat 
brief flight 111 .Tune. It was, In fact, tied fast and rc- 
mabied Inactive. In Its stead the big tall was used to 
steer right and left. The big tail was ns(>d also ns an 
elevator, as In Langley’s day The reason for steering 
with tbe tall instead of the wind vono rudder, ns In 
Langley’s scheme, was to seciin’ a more isiwerful hold 
on the wind while the criifl was riiiitiing on llie wilier 
Once aloft, the little rudder could. If put to use, very 
well steer the raaeliliKi, ms Laiiglcv intended. 

At the conchisioii of the last trial, toward Ibe closing 
hour on Saturday, September llMli, the Ourtlss work- 
men volunteered their services for the morrow They 
wlHbc«l to see the aerojdune, after a slight shifting of 
tbe pilot’s seat fly several miles and cut tlguros in 
the air, before tbe rough autumnal winds should 
begin. But their su|N>rlnteudcnt, Mr. Kleekicr, thought 
It best for them to rest on Suiida>, and chance the 
weather following Unfortunately the stormy weather 
came before the long flight eould be attemptetl, and tbe 
seientlflc observations that were to attend it. 

Power-driven Hand Tool for Surfacing 
Concrete 

I N the construction of eoncn>tc walls and celllnga, 
board marks arc left on tbe surfaet-, and have to be 
removed. Ordinarily this Is done b.v hand .V ciirbo- 
rundiitri stone Is rubbed over the surfaci> and vvaler Is 
usetl to choir away the grit, litis results In forming a 
paste or mud wdileh, by the action of rubbing, Is ground 
Into the wall, leaving an misttible material In the laires, 
and giving the surface a streaky tipiK-arunee 
Uets'iitly a jsiwcr-drlvtui hand tool has been Invented 
for removing tbe board murks ’fills works dry, and It 
leaves tbe snrfais' slightly istrous, so that It provides 
an excellent base for the apiilU’nIloii of a float or a eout 
of iMilul. The muehtuc Is driven through a flexible shaft 
by a motor earrlwl b.v the opcator. ’fbe whole appa- 
ratus, motor included, weighs only 20 ftuunds. The mo- 
toi may take Its Hetualliig eiirreiit from an oi-dlnary 
eleetrle light sis-kel. 

Tbe surfaeliig t»H)l is very Ingenious Instead of de- 
la-nding upon a grinding action, the principle of chip- 
ping the eoncTete surface Is emplo.v ed Mounted In a disk 
are twenty-four cutler wheels arranged In pairs, each 
wheel having from twenty-four to (weiit.v-olght cutting 
teeth. As the disk ix'volves at high sp<s-d, the cutter 
whev'ls are made to roll over the concrete surface, each 
tooth acting as a tiny hammer to strlki' the coiicroto. 
Tin- cutter wheels hstk like small spur gears, but In- 
stead of being riidlul. tbe teeth are eets'Utrloally directed 
HO that their tsiges are brought Into eontnet absolutely 
stiuare with the surfai-e, and deal a direct blow to the 
material that is to Is* cut The disk revolves at the 
rate of about 2,iK)0 revolutions a luliiute, so that the 
iiiinitier of blows per minute delivered b.v the cutter 
wheels runs up Into the millions. The cutting tool Is of 
sneb a form that It may bo conveniently grasped and 
guided by the operator, and on It is u small switch by 
means of which the iwwer may be readily tunuHl on 
oud off. 

The average work per day of this tool Is from seven 
to nine hundred siiuarc feet. The machine Is ball- 
benrlng throughout, and Itibrleaflon Is so arrangisl that 
one greaae cup at the Juiietloii of the motor and the 
flexible shaft supplies the entire tool with Inbrlcmit 
There la an adjustment for the amount of cut wlib-li 
is provided by two front studs and two rear roller 
wheels. These may be adjusted Independently so as 
to surface narrow projecting parts nbs<iintelv sipmre 
wtthont affecting tbe parallelism of the two rollers 
The machine may bo used, as wall, for surfacing stone 
and Imitation stone, and for bringing out tbe aggre- 
gate In concrete, when that Is desired 
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A Record Breaking Boring Mill 

r|'«Hl8 ttiftChlnery of war calls for the conatructlon 
t enormons pieces wltli extreme accuracy. In or( 
to inacbiiio tUe turret trucks of the Idg 14- and 10-lnch 
guna of our navy a huge boring mill, the largest In 
I Just been 


eraUngievers are Interlocked «o that the rapid trawwe lACfeBW* in the ’ 

of cannot be engaged fc* one head unlma It la disengaged f\tJy pnettUontn before tbe-^taiff ;Oya^|aa^ ^jtpl. 
ler from the other, making It ImposalWe for the operator confereBCee which OommlBal*^: ■ 11^ 

fre<]itent iaterrals with bta cOM «0Mie» lUM ta idUilh 
of he lectured ttie force not only' Oh Ih* 

aathw of the eftecD 


on one head to move the oppoelte 
The table t« operated by a main driving 


completed and delivered 
to the llrwAlj'ii Navy 
Yard. It bae a swing 
ad feel In diameter with 
VI feet under the Ksils. 

Tliere is a tyi*e of Isjr- 
Ing mill, known us an 
extension mill in whleh 
the uprlgbls in a y be 
moved back on an ex- 
tension of the bed 111 
order to admit larger 
pleixsi 0)1 the t a I) 1 e 
However, this Is not an 
extension mill, but a 
n'giilur cross-rail mu- 
ch Ine with H.\wl up- 
ilghts and an actual 
swing of ;i(t feot ‘i 
Inches. 

The table Is 84 feet In 
fliaiueter and will carry 
a weight of 2(K),0(K) 
piniinls. T h e machine 
Itself, Including the mo- 
tors whbdi drive It, has 
a weight of (105,00(1 
pounds or over 880 tons. 

Tlie table Is so big that 
It had to be cast In three 
parts, which altogether 
weigh 28,1,0(NI pounds 
It runs on conical roll<-rs 
which travel In a 24-f(Kit 
trai-k sunk In the heil. 

I'he table also rests on 
an adjustuhle liearhig 
ring surrounding the 
central spindle. Tlie lat- 
ter Is centered In the 
bed by an adjustatile 
OOnloBl bush. The table 

Is providtal with a spur gear 28 feet in diameter, which 
Is driven by two steel pinions placed on oiipositc sides. 

The uiirights, as show’ii In one of our photographs, 
are huge box eastings weighing 82,(HIO pontuls each 
and rendered rigid by the steel girders connecting 
them. The cross-rail would stretch across two city 
lots. It Is 46 f(H>t long 
and weighs W.IKgi 
pounds. Owing lo Its 
extreme length a cani- 
hcr henm is holte<1 to 
the top of 11 so as to 
MtlfTeii It and tuki' up 
the sag due lo Its great 
weight and that of the 
heads To raise this 
enormous cross rail a .'10 
horsc-powei III o t o r Is 
provided This Is lix’nt- 
ed on the topi mss liracc 
I four cle- 



Olant boring mill, with a awing of over thirty-alx foot, for BMchinitig thw turret tracka of onr big battteahips. 


70 horse-power, and variable speeds are provided for 
boring, turning and facing aiH*ratlaiw, 

This umcblne will Iw used not only for Oiiishing the 
tracks of the turrets, but also for boring cylinders and 
macblnlug the easlnga of the large ateom turbines of 
our war vessels. 


vorklng 


and o|N>rai 
vatlng scr 
111 bronxc i 
The two hoi'liig iiiiii 
turning liciuls arc pro- 
vided with graduated 
swivels with worm gear- 
ing. to rH>rmlt of setting 
them to any desired 
angle up to 80 degrees 
from the vertical, nic 
traverse of the heads 
may be effected by hand 
or, when a rapid taove^ 
ment la desired, by a 10 
horse-power motor 
mounted on the top 
braee. A platform Is at- 
tached to each head, 
uiam which the operator 
stands to control the 
traverse df the heads 
and their faed. The op- 



The uprights are huge box castinga .ftoitMay . 
33,000 pounds each. 


'tttgliirf -fkw N^itt- 


» the f 
as rhlatod to 
tog of patsdts tay m 
Patent OAoo. 
portoot mottom of ptoiOf 
tlce won imtugunttMl 
dartoV hhi odmliifahW* 
tlon of the flOioe thUt 
havo boon eonttoued ^ 
the preaent time. Cloai* 
mlssioner Swing has to^ 
stitutsd the giving of 
leotnrep at addreSem at 
Intervals by membefa of 
bis offioc force os wOU 
os some dletlngalshed 
patent lawyers, doabt- 
less to an effort to fin- 
prove eonditlons and to 
Btaudanllee in a way 
the actions of the sev* 
oral dlvlsloae. Begin- 
ning with an oddraes by 
the Commisoioner hint* 
telf on the administra- 
tive features of the Pat- 
ent Office the lectnrea so 
far have Inoluded one by 
Ur. Willis M. Uagruder, 
chief of the Assignment 
IMvlslon, on Assign- 
ments; one by Mr. Be* 
wall, the chief of the 
Classtfleation Division, 
on the Workings of His 
Department ; an address 
by Examiner lamOev, on 
Puhltc Use ; and one by 
Ur. Charles H. Ptefco, 
one of Mr. Loeffler’s Us- 
s 1 s t a n t examiners, on 
Almiidoninent ; and one 
by Frederick P. Flab, the distinguished Boston iwtent 
lawyer. 

Mr. Pish directed his remarks mainly to a discus- 
sion of the question of lattentnbUity lamenUng ttie 
absence of a uniform stamlard of imtentablllty result- 
ing from the different rmlnts of view and various mental 
attitudes of those pass- 
ing u|Km the Hubjcct, not 
only to the Patent Of- 
flee, but In the courts as 
well, and extwesliilog the 
belief that a Court of 
Patent Appeals would 
do much to secure soch 
uniformity of standard. 
In the ctnirse of bis ad- 
dress Mr. Fish took oc- 
casion to pay a high 
tTllmto not only to tha 
ability, but to the boa" 
eaty, industry, and sin- 
oertty os well of the 
Patent Office force, and 
urged upon them the tin- 
POrtance and praprlhty 
of their cutortatoliig a 
friendly attitude towaji^ 
the a^icants evtui fa*,, 
the extent of suggesttog 


I to take any hoo- 
tUa atagA' 

Such la to hg 

MnuaBdcA no. If prop* ' 
toltowM^ fte 'to-;' 
wlta. te moot, 

iMd^ vto :«totora«lMf - 

tgtouttra «rwgv»ai, 
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' ' 'w g l ilw IBi !yU« aidSwBI'^ <SS. ta t» 

' 'ipriplMi;. miatt wiuMi ttMtet, 



^ It ^vWm • vlM»l •Untl, In cMMMtlM 



noNAL sreTeu. 


with n to)«pkoM dreatt, wbersbr tbs esntml 
oOos aibr tbntw lat« stpossd position s ssma- 
pbofs arm, or map light a lamp loeatml at any 
•Hltabls point tbs algnai-actnating mscbanlm 
baing ooatrolhd by tbs caWng cnmnt tb rough 


mJKlTlUC lUT BXTBRMINATOB J. W. 

M. CAKIIiCgAab, Ml Couroarrs Rt., Weilabaig, 
W. Ta. This sstsTBinator U o( that type in 
wWeh a rat la aatieed into tbs device and 





''tiw'it’ Way ' ** 

'«nii«iW|<jtW|ig a9« ««to wiWN^haoto 


« .aUfi^ « apMtngi •»< a kwkUg ring. 



S0CXBR SOD FOLDINO OBVICH.— J. 
DoMbAP aad W. D. BncAa, Talaa, Okla. Tbiaj 
dairies la o( ass la IMtlag tablag, aad tbs In- 
vaatlm provldaa one having means tor otilii- 
Ing 4he ordinary pomping Jack tor lUtlag tbs 
snekor reds and tnUag tram oil walls aad the 
Uks, thus dispensing with the necessity tor a 


SBPABABLB BARTHBN IM8ULATINO 
PIPE aUCDlT— W. B. OSAT, Lonlsvllls, Ky. 
Tbs obiset hare is to provlds a amdnlt having 
oppoaitaly arranged pairs at loagltndlnal scores 
or cuts at each sldA arranged to permit r 
upper bait of tbs eoadoit to be eaoiiy and 
p^tloosly separated from >tba lower bait, 
permit the lasartloa of the pips. 

PTPB flUPPOBT. 

Ky. This invsntloB 
for supporting beating, steam pipea aad , the 
Ilka in earthen oondulta, or other eondutta, 
wherein a cradle is provided tor engaging tiie 
condnlt and a cradle for ongaglng the ptpo, 
together with meehanlom for conaoctiag the 
oaddle aad tbo cradle to permit relative loagt- 


and wtaersin other mocbanlim to provided for 
preveatlog relative vertical movement of the 
cradle and the aaddla. Mr, Qray has also la- 
vaatsd a pips mipport (or iacnpaattion batwasn 
pIpolF aneb aa tasating plpea, and the Insnlat- 
ing conduit srlthtn which dhs pipe la laid, for 
supportiag tha pipe eo that It may move dur- 
ing eapaaalon and oontraetioa without danger 
of bnekling or banding at the pipe or inpiry 
to the conduit, aad wharala the arrangemeat la 
such t^t the parte always occupy a deOnlte 
position with respect to each other, wbatavar 
tha movamant 

flBPAaABt>B INSTILATIMO BABTBBM 
CONDDlT.— W. B. OUAT. Loniavlllc. Ky. Tblsj 
coadutt which may be, 


tbo roam nvar tha shade. A farther ohiect Is 
ta preolda supporting brackets for a plurality 
^ sattaia rollats, and for a curtala or por- 
tttra, which brackets are adapted to be secured 



WINDOW gaADg SUWOET 

to the window sash and be moved thereby, tl 
nllow a tree open epace above the sUsdeH i 
curtain when the sash Is lowered. 

aiMhIaes nitd mochaulcal Devices. 

AUTOMATIC BNOINB STOP — T. Tsuuan, 
Olader, B. C, Canada In the present pateut 
the Invention has retorence to automatic 
glne Stops, and the object ii to provide a i 
pie and effective arrangement by which to shot 
off an engine supply valve in connection with 


GEAR CUTTING MECHANISM.— A. Paig- 
WAN, Hourls, N. I). This Invention relates to 
gear rutting machines, and mure partlcnlarly 
to devices of this type which ate used as lathe 
attachments for cutting gears and for seating 
keys. The Invention is a lathe attachment 
comprising mectaanisiii for bolding a gear wbg«l 



AUTOMATIC RNOINK 



gUWTUO UT EXTHMINATOa 


Invsntion being more pnrticntaTly In the type 
of utermlnntors ehown in the H. 8. Utten 
Potent No. 1,P84,P7<I, formerly gmntcd tc 
Onrmlebnel. The current used stuns the 
so that they will drop Into n body of wMsr 
and be drowned therein. A tmy fh the hot. 
tom of the tank U removAhle In wster, to toko 
out the oatrnpped and drowned mta. 

iXABH LIGHT.— W. B. OoMro, Toledo.! 
Ohio. This inventor provides n light which 
mny be used with the staadnrd steed dry cnlls. 
Be also provtden n light which may be gulokly 
and eaally attached to or removed fnom a d^j 
cell, aad which ssny be ndjustod whan In pigtit 
thereon la posltloas whsrn dnsb or steady Uj^tj 
may bo obtained. 


usat in a belt strstchsr, and alsf Is assfal tor 
ombodUnaat In a wire streteber. Ao 'd^'*'" 
whan smbedlsd la a bott atvetolior mai 



« ... , , 

I,,. .'iwiKijf; 


secOona, to permit the lotrer eectioa to be laid 
la the encavatioa and to racslve the plpea to he 
supported, and aftsraard to pemilt the nppei 
section to be placed and permaaeatiy eoaaacted 
to tha lower esetion, and wfaerela the condnlt 
Is so constructed that a plurality of Indepen- 
dent pipes may be supported In the conduit 
alongside one naether, tha napporting mechnn- 
iams for the nevetal plpae being also inde- 

DRIP BBCBPTAiXB TOR HMBRBLLAS. 

C. 3. Madonna, 4iS Seventh Are., Brooklyn. 
N, Y. In order to nceompUsh tbe objects of 
this Invention, use Is insde of s cap having 
attschlag bub adapted to engage tte terminal 
of the umbrella stick to bold the drip recep- 
tscle In place, a collar for the passage of tbe 
ssld trrmlnsi sod n tubulnr ^verlng sttsebed 
St Its ends to the said cups aad the eatd collar. 


SCISSORS.— J. L. Bits, 87 Perkins 8t., Cold- 
wstsr, HIcb. In tbe present Invention tbe im- 
provement has reference to adneors, and has 
for Its object the provision of a pair of lever 
blades with Inaspensive nmovable cutting 
members wUeb may be conveniently replaced 
When those t&at have been In one bocome dull. 

WBBD DBSTBOYBK.— C. 0. BLANDIR, W 
T. Datih, and W. A. BaVNOLDA BOS B. A C. 
Building, Denver, Colo. This deatroysr la of 
the kind la which n Uguid poiboa or oths 
struo^ve liquid or material is appUad to the! 
roots of tbe wands. Tbe invention provides n| 
devise Whereby a measdred charge of tbe liquid 
Iq applied locally to the roots of tbe weeds, in 
order to destroy the weeds without danger to 
I or other vegetation. 

[.— L. W. MlUAAr. Ja,, Woodland, 
CaL Thin Intention provides n wrench having 


be looeely adjusted npon n nut, and having ai 
loefcing lever whereby after loose adJiistmont 
of the wrench the Jaws thereof may be tightly : 
forced against the nut to prevent ellpplBg of 


aSBIlN CORN SPOON. . 

B», iWtk St. BroM, N. T., N. t. this aOwe- 
' Will readily lemovc the grataa of o6rn{ 
. mi: sssSblnR the same. Another objMt of| 
fbo .Igfontion is to provide an ' ' 
tlw mMto of n spoon. Wbleh 1* . . ~ 

-oMttag lie grains fnom aa slar aiM otfhw Mav- 
-.^riH'.oom ta Place on th».e4.aatiw.''i«ti4g 
' isovaliK' thgfnftoiB.b' pIsvIm tih* 'S^ , w-fMla | 

bbaob' SOPPOBUL-W. C# 



divas' 

ihMt air may ho kihn^ to pibM IMp 


rope drives, and for setnation where the mpo 
Is broken and alto where s splice pulls 
tbs rope slacks to snob su extent tbst It 
might Jomp Its proper groove and cauee serious 
trouble 

CIGAR TUCK CflTTBR--Al W Bowman. 
York, Pa This invention relates to cigar 
ten or trimmers of the type dlscloeed in Mr 
Bowman's {Wtent No 1.087,71 S Tbe general 

objsct of tbe present Invention U tbe provi- 
sion of a cuttsr of the type speelded, with an 
automatic ejector tor removing the dgnn from 
n msebine at tbe completion of the euttlDg 
operation. 

MACHINB rOR BBMOVINU PULP PROM 

COCOA AND OTHER PULPY BBRRIBS J. 

M. DnonLlins, enre of J. Codina Morales. P. O 
Box S87, Havana, Cuba Use Is made of a 
aertaa of druma on# tlmve the other and hav- 
ing their Inlet and exit ends arranged alter- 
nately on oppoalte aldea of tbe machine, n feed 
hopper at tbe Inlet end of the uppermost drum, 
ebutss connecting tbe exit end of < 
with the Inlet end of the next drum I 
voluble feeding meinliera arranged in tbe said 
druma alternately with tbe feeding members 
Means provide for aeparatlug the pulp from 
tbe berries. 

FIRE BBOAPB— J P. VicKEBN. Colusa, Cal. 
In tbta eacnpe tbe cable ia supported oi 
adjacent to a window or other opeulng 
tlon to be unreeled, wherein means Is provided 
for bolding the cable in position to permit per 
eons to adlg tbemaelvea to one run of tbe 
cable, and wherein other means is provided for 
persona desiring to escape to connect them- 
setvea to tbe said run, and wherein mecbaulsiii 
It provided In coouectlon with the bolding] 
menna for permitting the speed of movement of 
tbe cable to be rontrolleil 

ADDING MACHINE.— ,T. D Waup. deceased 
Address Lillian Ii Ward. 407 Normul Ave., 
Buffalo, N. y, Tbts invention provides a ebsin 
structure which ia designed to he moved a ter 
tala distance wben adding a particular num- 
whereby tbe operator cau obicrve at all 
ttmss the operation of tbe various parts and 



ADUINO MAmiNI. 

pay know vdisthnr or got the movemont of the 


„„tio with chains formed with mmboMd 
;Mto and eo-acting .msana tor iwintog tbs sains 
to as to extend aubstantiatly normal to tbs 
chain in order to iw grasped and operated by 
tiio opmtat. 
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iiid for 

gear wheel 

rclativelv to the iiiiHlIlen of the eiitter , and 
also meehaiilaiii tirivi'ii prerenihli frojii the 
lathe pullsya noil liieliidlmi Nhnrtliig pro.ldeil 
with telescopic alldes and iiiil\ersiil Jiiiiila for 
readily trausinlttliig power to tlie mui eiitter 

Ballsraya and Their Acerasorles. 

RAIL rn'TlNG - II .1 Honuah. Los An- 
geles. Cal This luiproveinoiit baa for IIn |iiir 
po»e the provision of a almplu, (heap iiieiiiiK for 
smoothly and flrinly eunnedliig ralla and pipes, 
which may !>(■ (‘ObII.t applied and removed, and 
which will firmly hold the ralla and pl|)CK In 
their proper relative position 

MONORAIL SVKTJOM C W 1>T)1'NAM. 
Route (I, Mt Carmel, III This Invention pro 
vUles a rail aupixirt and balancing means for 
properly holding the ear in position It also 
provides a halatielng arm structure connected 
to the ear and nsHociated with aultahle hrnees 
along the track whereby the swaying of tbo 
car la eontrollad and the strain properly dli- 
trlhuted 

Wertalning to Rocroailon. 

FIGURE TOY— J. W. MoaBAT, St George, 
NSW Brunswick, Canada Tbia Invention re- 
latea to toya and bas particular roforcjnce to 
dovless In which certain flgurea, lucb as. for 
Inaianco, figures of ferocious animals are em- 
ployed. Among tile special objects of this la- 
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eutlon la to attract attention and eret 
ninsement by the simulation of a cage of w 
easts having a keeper, certain mecbanli 
eing omplovcid whereby the anliiiala and t 
eeper will be given certain inuvemeuts. 


Perlalulug 

STEERING DEVICE FOR Al'TOMOUILEB. 

.1 R JtiNgiN, Falrvlew Motel Fairbanks, 
.Alaska This Invention relatc'a to steering de 
vires of motor vehicles, and more particularly 
to those In which the actual turning of the 
ivlics-ls Is aecoiupUshed through |)ower derived 
'rom the motor, under control of the usual 
Iteerliig shaft or post, the luventlou being par- 
tleiilarly adapted for use in connection with 
vy niacblncs, either pleasure or comigerclal 
vehicles. 


Non.— Copies of sny of these patents will 
ho furnished by the HcTENTiric AuiaiCAN for 
cents each Pleaoe state the name of tbe 
patentee, title of the invention, and date of 
this paper 


Wx wish to call attention to the fact that 
c are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
work. Our staff la composed of mechanical, 
eleftrlcal and chemical experts, thoroughlv 
trained to prepare and prosecute all patimt 
applications, irrespective of the rcimplex nature 
of tbe subjsrt matter Involved, or of the spe 
clallaod, technical, or scientific knowledge re 
qulrsd therefor 

We also have associates tlirougliout the 
world, who aaaiat In the proaeeuttou of patent 
and trade-mark applications filed In all eoun- 
I'trlsa fureigo to the United Htatea 
UPNN A Co., 

Patent Holtcitors, 

801 Hroadwav, 

New York, N Y 

Branch once; 
das F Street, N W,, 

Waablagton, D C. 
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F or YEARS Dr. EKot 
hw ma^inicainei that 
the book* reaUftaven- 
tial to The Twentieth Cen- 
wBf turjr idea of a activated man 

SB could be contained in a Five-Foot 
Shelf, and from hia lifetime of read- 
I injt, study and teaching — forty years of 

■■■ which were S(«nt as President of one 
of the World’s greatest Universities — 
SHBk he has put aside those few books that 
be considers most worth while. Uni- 
formly bound in 50 volumes, indexed and cross-indexed, and arranged in 
fourteen general Reading Courses, these great works have become famous as 

THE nVE-FOOT SHELF 
OF BOOKS 

Now Toart for only a few Cents a Day 

Here are the great Biographies, the great Dramas, the great books of 
Fiction, History, Science, Philosophy and Religion, the master Poems, the 
most interesting tales of Travel. Here are books that picture the progress 
of the human race from the earliest times down to the present day, through 
the writings of those men who have made our civilization what it is. 

\ a free booklet for you 

, Every man who cares to read efficiently, instead of wastefully, 
^ ' should know what few books Dr. Eliot selected, and why. 
He should know why 100,000 successful men are 
riv. I'.i.uwi.if, • finding jn "The Five-Foot Shelf of Books just the 

mental stimulus they need. 

All this is contained in a FREE BOOKLET. 

. 'I'here is a copy for you — ^no obligation — 
' , merely clip the coupon. 

P. F. COLLIER A SON 

It ,»u b... lu .b.i tb.y p. \ PUBLISHERS OF GOOD BOOKS 


POWER rSf^HOUR BOOKS 


OVER 

1200 

ENGRAVINGS^h fjjjjL 


Each One a Maater-piece 

E MAKE your motor more EFFICI^ dow ^ " ”>WKR « 
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1200 

I ENGRAVINGS 
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(WAsUhNI frm paps !««*» ' ' 

the spigot tff the neat aaetlof., OW 
photogtaidts aiKMra the JUpt tht^ aWto#; 
of the pipe being Wd. ®b*(ift hW t* *•; 
draaied ddwft the alddwag fnd baaM 
through a tMlkhasid to Qomwet trtth the 

land «id of the Idpe Ibw. 

At the present wrttlflg, the Wpe m^S 
has not proceeded fbr enoiudl t» pewilt 
the Ughler to be moved over the skldvray 
In the position abown In oBp front page 
Ulustmtton. Instead of that, the cradle la 
secured to the side of the tighter, as 
shown in the photograph. Aa the pipa 
line runs down an incline from the abore 
until It reaches the reqnistte depth, the 
panels at the after end of the sktdway are 
uncoupled so that they may confbrm to 
the grade of the trench. 

Before the ptan was completed fop lay- 
ing the siphon, extensive expeHnwnta 
were made to determine a aate depth at 
which the pipe line could be buried to 
bring it out of reach of heavy ahlps' 
anchora To this end. anchors of varlooa 
forms were dragged aloug the bottom of 
the harbor and tbelr peuetrstion was 
noted As a result of these experiments 
it waa decided to provide a cover of at 
least K feet over the siphon, and as the 
War department requires a clear depth of 
45 feel, this made It necessary to keei) the 
upper wall of the pipe line at least 58 feet 
lielow the mean sea level. This calls for 
a great deal of excavation in some places. 
The dredge may not operate more than a 
thousand feet ahead of the idiie-laylng 
lighter, lest the excavation fill with silt, 
under action of the tide. 

There are aliout eight hundred pipe sec- 
tions to be laid. At present about four 
sections are laid per day. The work may 
take the greater part of a year. During 
the winter operations may be auspeuded, 
owing to the difficulty of working in such 
an exposed location. The end of the pipe 
line will then be closed and dropped to 
the bottom In the spring, when milder 
L neiither prevails, the end of the siphon 
will be picked up and hauled upon the 
launching cradle and the pipe laying will 
be resumed. 

A FiBBl (?) Word on Bnuoate 
of Sodimn Controvenjr 

T FIRBK years ago, when I>r. Wiley’s 
partisans were still inveighing against 
the flndlngs of the Referee Board regard- 
ing the alleged polsonons action of sodium 
benzoate when used as a preservative of 
jams and meots, they claimed to derive 
mucti ciimfort from the results of a Ger- 
man investigation of the subjsct The 
German government, having become inter- 
ested in the American dispute, had re- 
quested a board of experts to give an 
opinion on the use of bensolc acid and its 
salts in the preservation of food. This 
commission criticised the flndlngs of the 
Referee Board on the ground that its ex- 
periments with large doses of benzoates 
were of too short duration, and conjec- 
tured that ill results might follow the 
long-continued administration of the pres- 
ervative in very large doses. It also ad- 
vised against the iiso of benzoates in food 
on the theoretical ground that, though 
they were evidently innocuous in smali 
doses, one might eat and drink in the 
course of the day so many things contain- 
ing them that a sufficient quapUty might 
be taken to be injurious, The oommlsslon 
stated, however, that one-half gram (7% 
grains) of bensolc add or Its salts con- 
sumed In dlrided doses throughout the 
day, must be regarded as bamileiw to the 
human body. This was suHlolently cor- 
robattve of the Undings -of th« American 
Beferee Board (0 eouvliiee any unprejn- 
dioed observer that the United Btates Gov- 
ernment was Justlfled, on tlio strength of 
this board’s reiKHt, la ptfrmtttlug the use 
of bensoates aa a preaegvatl'nb, provided 
the fact of such uae waa stated on the 
package. Sobie more leeeiit etperiaients 
made by Drs. Boot, Fcana; Md* Weitiel at 
the German teiwrlgl BMtd of Eeatth 
(Arbelteo ana deai Eriaadlclien Gaoimd- 
heltsamte, X)v, 485) hhve wWtonid 
previous flatHwis hs te tbs twMmqW^ 
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lilWk’i’ipBf VspiW WFSIP*’** 

’'HiiOM im «|l»:i(IM* 

«f|i»»vMi«l«M ««*iwi»iiwwi»^ 
'<imna''£iwe ,«(«»| 
^tti oea' 

«(«w‘ Af wnglit of . the AiilHwte forj 
iitt iilia <n<mfiui.irltlipot ahowlac 
le Tula la tiM oqulvalont of 

t m tmee «nA a bait par 4ay for ai 
i Hit 110 iKlttiiaB. »r no kOoa, W«ltfit-ai 
» irbtdi eanid not poaalMy b« takon In; 
anoQBt of Jan ,or otber praaervaa that 
Ml bo aatott In bwaaty'four taoura Bab- 
! <<^10 take even tarper doaea from IJlj 
lA gtaatM per kilo of animal weight, 
aitttlTalant of about two to four oanceaj 
a amaU naa Thla ought to dlMioae, 
llw quaatloa Anally, but prolmbly will 
for tfaoee who were mUled by the] 
•taoular bat not altogether oetentUlcj 
erineuta of Ilr. BTUey with hie “polaoii 
Rd” wUl never aekuowledge theuuwlvee 
rleted of error by the German Imperial 
ltd of Health attn they have rejected 
teattnony of auoh men ae Hemeen, 
ttenden, Herter, and Long, who com- 
id the American Beferee Hoard.— 
Hoal Xeoaml. 


Foreign Stndcnte st Amerkan Cdl* 
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T HKKB were 4,222 foreign etudents In 
attendance at collegCH and nnlrersltieM 
In the United Statea In the year 1018, ac- 
cording to Agnrea Juat compiled at the 
United Statea Bureau of Fklucatlnu, and 
Mence. Thla la an Increaoe 
of 677 In two yearn. Theoe atudente arej 
not concentrated at the larger end better 
known inetltuttona, as might be expected, 
[jpit are dtatributed over 276 different col-j 
Hegee, unlveraitlea and echoola of tecb-j 
uology. The number given Inclndee only! 
regular students of college or graduate | 
grade; If students enrolled In preparatory | 
detiartments, short-term Muntes, stunmor 
schools and Independent professional 
schools were Included, the total would be 
very much larger. 

Canada bos the laigeet representation— 
858 students. China and Japan are not 
far behind — there were 604 Chinese stu- 
deuts and 8.')6 from Japan attending col- 
leges lu the United States In 1918. Of I 
the other Oriental or Asiatic peoples, | 
India is represented by 182 students 
Turkey by 143; Korea by 18; Persia by| 
21, and Slam by 18. 

Isitin-America fn strongly represented. 
Cuba sends 200; Costa Klca, 20; QuAte-’ 
Honduras, 12; Nicaragua, 18 
Panama, 28, and Salvador, 10. Mexico 
beads the list with 228 attidents. From 
South America, Argentine sends 4.8 stu- 
dents; BrasU, 118; BoUvta, 8; ObUe, 12; | 
Colombia, 87 ; Ecuador, 10 ; Paraguay, 2 ; 
Peru, 26 ; Uruguay, 2, and Venesmeia, 7. 

Abundanoe of higher educational oidior* 
tunities in the British Isles and on the 
of Europe has not prevented 
nearly 800 European students from ocm- 
Ing to America to go to college. Great 
Britain and Ireland are represented by 
212 students, and Germany, herself the 
Mecca of the studtouo, sends 122. Hw 
Othera, In order of nuinbera, are: Bussta, 
124; Prance, 45; Sweden, 41; Ital.T. 38; 
Austria-Hungary, 34; Swltseriaud. 29; 
Norway, 28; Greece, 22 ; Spain, 20; Neth- 
erlands, 10; Bulgaria, 16; Houmania, 8; 
Belgium, 4; Portugal. 3; Montenegro, h 
Even Australia and Africa have stu- 
dents at colleges In the United States. 
There are -68 students from New Zealand. 
Africa to represented by 15 from Egyiit; 
2 from Liberia, and 44 from South Africa. 

Preta American possessions 484 stu- 
ilfUts egme to college in the United States ; 
108 frem HawaU; 216 from Porto Blco,| 
and 111 from the Philippine Islands. 


Olwed Base by a New 

[aid Humar M. Bytogton, of l«eda, krfltae 
itiiat; oiUppad rags ♦hleh for many 
.Ifiiwtotofora, have been made by hind In 
are now propowd to he made 
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it a( rilsl mlnreit. The pmervsiion oi wo^, and the prolongation oi iti luelul life 
is a most practical method ol economy, os it not only mree the cott ol new malenal but 
also avoidi tha heavy UKidenul espentee ol making t^ rcnewali. 

Valudile pnpers on the Preeervahon oi Wood, and the vanout methodt employed, have 
been pnbbtli^ m the Soendfic Amenean Supplamenl from bme to bme, which cover ihit 
impoftaaS subjecl quna fully. The bet utcladee the followmg bllet : 
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Preerri’allir Treatmmt Of Form Timhert H’twit Kierg Faim 
ought to Knoie. By C. F WllUi HclenUIlc Amcrleaii Siippl 
t Nos 1808 and 1800. 


How Woed le .irtifleiaUy Aped. The Coloration of Wood hg ft 
and Pumae. By H. WUUcenua Hclootlllc Anierlcau .Su| 
nient No, 1818. 

Deeelopment 'ond Rtatui of the Wood PreeeritHU Induelni ^ 
OM f*e Art M Practiced in America By K A. SterlliiK S. 
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Tke Pneerinttom of Wood. A %iipp«(« of the Principal 
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Hilt Two Cbreftt War ^iundbm 

I WTHB 

SOENmcAlllillilM 

WITH SPECIAL TRIAL SUBSOIfiaim OFFER 
TO THE READERS OF THIS COPY 

\^AR Issue No. 1 of the Scientific American, pub- 
^ lished September 5th, is an authoritative handbook 
of the Great European 
War, giving exact and 
detailed information 
concerning the Armies 
of all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medical 
and ambulance service, 
etc. 

The comparative size 
and strength of the 
Navies of the Triple 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
Navy, together with a 
description of their 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issue No. 1, together 
with War Issue No. 2, will 
give one full and accurate 
data concerning this great 
War and the Armies and 
Navies engaged. Every 
article is written by an ex- 
pert and authority. 

Each number of the Scien- 
tific American, from now 
until the end of the War, 
will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies. 

HERE IS AN EXCEPTIONAL OFFER 

The two great War Numbers (price 25 cents each) and the 
Scientific American for four months (17 numbers), all tat 31.90 

This IS a trial subsci iption offer m«dc especially for those who want to obtain scien- 
nhe, authoritative aud accurate information from week to week 
Inc"" “ reBarding this, the (jrcatest War of all time. 



iftnrtsiw COUPON AT ONCE 

H "" rir' inlen *°S®***®'^ 31 ' 00 , money or postal 

order, and we will send you copies of the War ' Issues 


coiir at W«r lime Nu l 


No. 1 and 2, and begin your subscription immediately. 
DO THIS NOW. YOU WILL WANT 
, TO PRESERVE THESE. NUMBERS 
\ OF THE SCIENTIFIC AMERICAN. 

\ MUNN & COMPANY, lae. 
\ 361 Braadwar New York City 


BN 2nr vm tm 'NAftwrosiuM 
HandbiMli tear AMliaeiiiMeii 
orlker, Museed iwd IbemlMf,; 



Dm TeoBirw nee veMom, 

umm 
Bin 

Hlstorlker, 
Koastkaeortlf, 

^D8 FsldtaM 

beta Bniataaim, iSiA. 
Thts Toinni* may be 


in dlotioMrjr tarn, nc aether <I«MM 
It as an axhaesUrs Ingnlry late sfWr brsash 
or tschnics, bat rathar as a msaas e( ' ' 
tboss wbo take an acadsmle Interast 1 
pbasBs of tschaolosr. Ur. Fsldtiaua has St 
jrsars pstUntly aathoreS sn imiaoDss an 
of material on tbs hlstorr of ncMnns and 
neerins. M« bas frequently eootrtbatad 


and InatrvctlTe articles *»> tbs avoltitlon of 
machlDea and proreatea. Ha Is probably the 
bast-informed man is Oarmany on the blatori- 
cal aapaeta of adenoe and enalneedns. aod 
therefore pacuMarly competent to nndertake the 
preparation of aacb an amblUont awFl an thla 
Althoash compiled la dtctloBary form, Ur. 
Peidhaua'a book la really aa admirable history 
of tecbaolosy. and not simply a history of| 
some well-known arta The dates bars all been 
so carefnlly cheeked np that mnaenma, la par- 
ticular, will dad Ur. Faldbana'a book mry uas- 
tul. It boa beeo rather dtHenil In tba past to 
make any positive asaartiona aa to tbo Intro- 
duction of an InvontloB nr procaaa. beennna 
very few tachnlcaUy Informed men have taken 
the trouble to latarmt tbamaalvM blatoricaUy 
in tboir own protmaloD. Partletilarly iiatstent^. 





bavr been lavishly Incorporated They ato, al 
of them, of iRimenae hl^rleal value, and tH 
of them eeloctod for tbalr technical dtnaaa It 


tathcrlDs aa Immense amount of labor, for 
which tbe antiquarian outbt to bo truly srate- 
fnl. Mr. Feldhaui hae prepared In brief an 
extremely valuible reference book, which con- 
tainc an enormoue amount of Information not 
to Im found In tbe resular eyclopedlae and 
which ihonid be extremely naefnl to tbe apecUI 
itudent 

Suoa-RuLK Noras. By Ool. H. C. Dun- 
lop and 0. 8. Jackson, M.A. New York: 
Longmann, Green ft Co., 1913. Crown 
6vo. ; 127 pp. ; with dlaKramn. Price, 75 
c'nta net. 

atudante and uaen of that Insenlons little 
davice, tbo elide mie, will dad In this mono- 
srapb. based upon a work of tba same title 
now oat of print, full and clear Information af.j 
arioua nam to which tbe Instrument lends 
Itself. Tbe material of tbe earlier work baa 
been revised, rewritten, and added to, and 
tbere Is an entirely new section deaUns wltb 
tbe losolosarltbmlc acalea. Uannbelm'a SS- 
eeattmetar rule la tba type almoet axclualvely 
dealt wltb. Hence the work serves aa so intro- 
dortion to tbe more elaborate types. 

Tbk Orrician Qood Roans Tsaa Book or 
TH* TJisitbd Btatb*. Washington, D. 0. ; 
Attcrlean Highway Aasoclatlon. 8ro.; 
501 pp, 

A brief blatory of road buUdlng, tbo aya 

of forelao countrieN, aod lealalatWe develop- 
are proseated In tbe early pages of tbe 
«o Types of roads, dnat prevention, and 
maintenance and repair receive considerable 
tlon, while a large portion of the work la 
given over to Hats of highway offlclata patents 
pertaining to roada bnUeUna and clrenhira on 
tbe sublact, and tbe axlstlsg aaaociatlona of 
tbe variooe atatee 

Bosinkbb AnMiNiBTaATioN. Ita Models in j 
Wa^ Stateoraft and Soienoe. By Edw. 
D. Jones. Now York: The Engineering 
Magazine Colnpaay, 1914. Idmo.; 276 
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Some of the “Whys” 

of the Eight-Cylinder Cadillac 


The superior steadiness of the Eight-Cylinder Cadillac 
has its source in several causes, each and every one of 
them scientifically exact. 

This superlative smoothness, in other words, is not left to 
chance, but is the positive result of positive principles. 

And these positive principles exert secondary influences, 
each of which, in turn, contributes to the same desired 
end. 

Translated into the simplest language, eight cylinders 
mean greater continuity in the generation of power. 
The greater the degree of continuity, the greater tlie 
smoothness, and the less the vibration, of course. 

This, then, is the main and primary source of that steadi- 
ness which makes you forget that an engine is at work 
carrying the car forward. 

The power impulses are not “almost” continuous, but 
actually and completely continuous, so that you are 
assured that the riding qualities of the car are as scien- 
tifically smooth as they can practically be made. 

And then there are added to the main principle, the sup- 
plementary advantages which accrue fixon the very 
nature of the V-type engine — every one of them tend- 
ing, again, to lessen vibration. 

The crankshaft in the Cadillac V-type eight-cylinder 
engine, for instance, is but 26 ^ inches long, between 
the outer ends of its rear and forward bearings. 

Experienced motorists, familiar with the periodic vibra- 
tion or “thrashing” which is characteristic in engines 
requiring a long crankshaft, will recognize immediately 
the beneficial effect of the lesser length. 

The cam shaft, which is driven by a silent chain ffom the 
crankshaft is likewise shorter, and another tendency 
toward periodic vibration is thus removed. 

All of the reciprocating parts, including pistons, connect- 
ing rods, valves, etc., are very much lighter, a fact 


which in itself contributes very largely to smoothness 
and absence of vibration. 

Again, the “smashing” force with which the power 
impulses are ordinarily applied, is eliminated in this 
Cadillac Eight-Cylinder engine because the application 
of power is distributed over eight pistons— an impulse 
every quarter turn of the fly-wheel— another element 
contributing to smoothness. 

The impulses overlap so completely that they melt and 
merge, as we have said before, one into another. When 
one power impulse is but half way on its stroke, ahother 
impulse begins and the impact on each is relatively 
light. 

No severe shock or jar is communicated in these explo- 
sions. The process is not a succession of hammering 
blows, but rather like the touch of light and expert 
fingers sweeping the keyboard of a piano with almost 
incredible speed. 

The net result is that unique sensation which tends to 
make you forget the presence of the engine— that sense 
of buoyance and of being borne forward by some 
means other than mechanical. 

The basic power principle would not, of course, exercise 
its highest efficiency if it were not supplemented and 
supported by that painstaking construction in every 
other part of the chassis which is characteristic of 
Cadillac execution. 

The car is not merely “a” car with a V-type eight-cylinder 
engine, but an Eight-Cylinder Cadillac with each and 
every part and function in tune and harmony. 

We are serenely confident that after the first ride, your 
own expressions of delight will go far beyond anything 
we may have said in these announcements, or any 
enthusiasm that may be expressed by the Cadillac 
dealer. 


STYLES AND PRICES 

Sundard Seven passenger and Five paasei^er cars. Pour passenger Salon and Roadster, $1975« 
Landaulet Coupe, $2500. Five passenger Sedan $2800. Seven passenger Standard 
Limousine $3450. Berline type Limousine $3600. Prices F. O. B. Detroit. 
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HERE IS JUST ONE THING WE WANT 
YOU TO DO-GHECK THE STUDE- 
BAKER POINT BY POINT 


If you arc not a motor car exp>crt, get someone w'ho is. 
Take him to the nearest Studebaker Dealer. 

Let him dig down into the viuls of the Studebaker car. 
Let him examine the engine — small bore, long stroke 
—powerfully and wonderfully made. 

Let him examine the rear axle — full floating type with 
the transmission right up next to it where it gives 
the most perfect distribution of weight, and makes the 
Studebaker one of the most remarkable cars in the 
world in its ability to stick to the road. 

Let him tell you what it means to have full equipment 
of Timken bearings — a thoroughly efficient electric 
lighting and starting system — a one-man type top, 
simple centralized control and left hand drive. 

Then look for yourself at the wonderful luster of the 
finish — the result of 20 separate finishing operations. 
Examine the depth and quality of the upholstery. 


Then after you are all through — after your expert 
has made his report — ask yourself candidly if you 
ever saw so much of actual motor car value for so 
little money. 

And there is just one explanation of it — Studebaker 
cars are built complete in Studebaker plants. 

There arc no parts makers’ profits to pay. Studebaker 
engineers analyze, select and test the materials. 

Studebaker designers oversee every manufacturing 
operation. 

The work is done by Studebaker trained workmen. 
And all these distinctly .Studebaker advantages, to- 
gether with the immensity of Studebaker produc- 
tion, the abundance of Studebaker resources and the 
62 years of Studebaker manufacturing experience, 
make possible Studebaker quality at Studebaker 
prices. 


T/ie New Studebaker Automobile Rook is ready — Jf^rite for it 


Stndebaker Prices 

FOUX Roadster - $ 

FOUR Touring Car 
SIX S-Passenger 
SIX 7-Passenger 


Applying to AO StniebakerCan 

Full floating rear axle with Timken Bear- 
ii^, Electric starting and lighting, Extra 
filed tirei, Safety tr^ on the rear, Built- 
in windfhield, “One-man" type illk mo- 
hair top, Crown fenderi. 





»u 




SCIEOTIFIC AMERICAN 

Fwindwl 1845 

NEW YORK. SATURDAY. OCTOBER 17. 1814 


by Munii At Co , Inrarpomtoil Ouirlea Allen M 
dent, Kredrriek Coiiveree Henrli. SerreUry 
Ortmii I) Miinn Treneuror 
all at Ml Brmdwny. New York 


Subaeripdan R*ta* 
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SuImi riplinnn fur ( niindii. one .ear, iioataiie prepaid >,TA 

The Scientilic American Publieatione 
.ScliMiliflc Amnii'MiiU'iilAblUliisI iH4A)i per your. $800 

SiifiiLiHf Anx'i 1< till Sii|ipl< nirnl cKtAliliRhorl INTfl “ ftOlJ 

Aincrii nn Hoiim'h hikI CiiirdoiiM •• •> ^ oil 

The coiiihhK'jl NiiltN< riptlmt iind in 

llrmll by postal or oxprvKM money ordor. iuiiik drnft or c hrek 

Munn & Co., Inc., 361 Broadway, New York 


llie Kilitor la ulwH)i. clad to reeelve for exHiinnation illnxlriiteil 
nrln.lea on •iilijei Ik of timely inleri'it If Ihe pliotoitrapha are tnarp, 
tile artioleK iHnrl, anil llie faela aulhmtic, tin I'lnitrlbutliinn will 


'J'kr piirtmsc 0 / thin journal in to record ai'euralely, 
Bimplii, and inlet 1 nttnglu, the teorld'x proyreHS m *cun- 
title knoll ledge and iiiduiitrlal aekievement 


Technical Fallacies of the Present War 

T IIIO (Itill.t ini'en Ih coinpliiinlne i>f llit> muorp ppii- 
mii'Mlilii PXffclMnl liver iipvvh from llif si'iit of 
war: iiPVprlluilpaH, It would lio iK'ttpr. In Konm 
rt'HiKicts, for thp inilillc If tlio connor'w bluo iK‘ncll were 
um-d (‘V(i|i mofp frppl.v limn It Is 
Wt‘ rt'for to Hip HPiiMiillomil and lulslpinlluK tpchnlcal 
nliHurdlllpa wblfb from limp to llmi* iirp ptiNnpd li.v Hip 
piMisor iinil ppruilllpd to ko liroudfanl ovpr tlip world 
for tlii‘ poitfiislon and bpwlldpnm>nl of tbp ptibllc, 
whit'll Ih wpiir.v of niinoiH and hhKh oiiI.v for tho faclH 
If It Ih ttip iliil.v of tlip ppiiHor I 0 plimlniilp iin\ Htntcinpnt 
wbli'b ntlulil lip of viihip to tlip ptii'inv, Mircl.v it Is liN 
dutv, also, 111 cnl oiil of Uip ilUpnti liPHoMiKUPralpil statp- 
inciilH as III Uip imliiip niid ili'sti'iiPllM' pHppI of thi* 
wpiipiinH wlilob iii'p Piiipiojptl li.v tlip oiunliatniilM If 
tbpHp PMiftKPratlonH conld have iiii.v bonpliobil pITin-t, In 
miHipadiiif! Ilip piipin.v liv I'liuHlnir bim (o nnidlf,\ bln 
HlratPifv nr IiipIiph, Hip pptisor woiilil In' follovvlnn a 

piiH'pdpiil wbich biiH lippli puipliijpd frniu Hiup itiimi'- 
luorlal In Hi(> poniliict of war, bill no supb rpMilt Is 
Hppiirpd anil II Ik onl.v Hip iiiiHtiHiK'cHiiK publlp Hint 

Hun’ci'N 

Till' tnlllinr.v ppiihoi' IiIihwh |ipi'fpctl,\ well Hint all Htp 
HtalPiiipiilH w lilt'll have Iippii (toliitr flip iiniiitl of tbp 
piPHH rpuiinliiii.' rnotii,' I(1-IiipU kiiiih tiHpil lij Hip (lei- 

liiaiiH, Hbriipiipl wbipb ciui iiiiiilbllalp a wbole iPtii- 

iiipiit wlHi II kIiikIp Imi'Hl Ilf oiip hIipII, Iiik'Ii p\pIiihIvi> 
hIipIIh wlioHP (IpiiHi iIpiiIIiik Kani'H Kill a ('ompanv of 
InrniilrMiiPii willioiit Ipiivltiu n iiiaiU iiiniti HipIi IiikIIph, 
lie Kiiiiws full wpII, wp hii.v, Hint nioHt, If linl all. of HiIn 
talk Ih Hip vpi'Iphi kind of ruliblsb 

Tlmt Ibi'HP ali'.iii'dltlps nip (on nflpii ipci'ivpd itl Ihidr 
face vabip W iiinvnd liv iIip iiiiinbei of imnni'li'H wbii'b 
poiiip to Ibis iillicp, ii'klliK loi tilillipl di'liillH I'PHia'PlltiK 
Hipip apinillliiK wpiipoiis Ilf iiiihIpmi wmiIiii'p 

111 Hip llt'sl pliipp, I Ill'll 1p1 11 In' iiiidi'iHlond Hint Hip 
I d ilii'll (icMiiiiii iiKihili >Ipi:p anil doCH mil pvlsl Mild 




will I 


II 


•-slllll 


hIpBp 


aims Ilf lids piilllii'i li.uo lii'pii Inilll fill llxpil fn 
Hulls, lint ppi'tiiliilv ni'VPi Iis umMlp Hic}:i' ('uiis to Iw 
carrli'd wllli nliiiriiiv in Ilip lipid 'I'Iip Iniai'Hl lli'ld Hii-ai' 
aim Is Hip liiiat' II im'b IiovvIIi'pi nr inorlar wliU'li is 
hIiowii in ni'Hoii on Hip flout I'livpi of Hip SiitNrim 
Vmiiiii Ilf (ipIoIipi .‘lid. I!M I. and Ih tiirtliPl HIuh- 
tniti'd niid dpMTilipd mi paai' -dn of Hiiil Ihhhp It wiih 
a aiPiil fpiil on Hip part of Hip Knipp linn lo pioiliipp 
n aim of tills slr.p. wplabt iinil pnvvpi, lliat cinild lip 
ti .iiispoi li'd willi nil iinii.v iivpi' Hip blabwa.VH of a bos 
till' piiimli.v. and a<> bdo ncliiiii mi its own mmiiil, 
wlllimil pi plliiiiinii V fmiiidMllon wink for Hip ii'diiPtlon 
III fill HIU'iil liiiiH frmii Ihp lo hpvpii iiiIIph dlstiiMt 
Hiiindl.v Hppiikliia. Hip wi'lalils lioHi of a a’Uii and Its 
immmidtiiin Iiutpiihp ns Hip pilin' of Hip i'iiIIIipi This 
iiipims timl II iiiiilillp Id Ini'li sipai' aim piinipiptp would 
vvi'lali Hoiiiplliliia iivpr PMi Ions anil Its sIipII wmild In' 
n|i|iiii\lniMti'lv mip Ion in wplalil TUp IIjiphI niiii'iidaiu, 
Inlck in piincri'li' inndwiiv would lip piiislipii down 
imdi'i Mill li n loud, pvpii HuppoHlna Hint tlilPllini enaliiPH 
Ilf snllliipiil iniwiT iind nunibpr pindd be llnkpil up In 
ti.ins|iint il It iiinv bmp lippii doiip. but wp dmilit It 
\niiHii'i Inllni'V Is Hint of Hip wIioIpsiiIp aniiiliilnHoii 
(if lroo|iH I'lniHi'd III Inirstln); Hlinipiipl Morp Hiaii micp 
WP bavp bi'cn iikImmI In pupbiln wb.il kind of a hIipII It 
Is wbiPli, In Imi'Hiina dlHClmi'ai'H a Hlinwpr of liiillptH 
"which will kill I'Vinv iiiaii wUblii a ipctaiialp scvpiitj 
Mirds Hijuarc" 'J'lip answer is Hint 110 such Mludl liiiti 


boen invented, end tmt* dflU be. (hi psfe Sit / 

eecond War lesue, at Oetober Srd, the actloB OC 
1b lllwttrated and exDlatned in the article by Ua^iCoL 
Leon B. UoudieE, adjutant general ot the United Bthtee 
Army. The ahraimel shell contalnit 262 ballB which, 
when the Hhell burKtN In the proper posit Ion above the 
enemy’s troops, will rover an area of ground elliptical 
111 form. The area Is, roughly, alsiut 46, 000 wiuare feet. 
Now anyone can cafcnlate for himself that, if the dls- 
IierHlon is fairly even, there will be an average of one 
ball to each 120 stinare feet of space Wivered, or say. 
one ball to each sijniire measuring alniut eleven feet 011 
a side. If the trooim under Are are In a trench, with 
only head and shoulders exiiosed, and with, say, three 
feet interval lad ween the men. It will be seen that the 
olmnces t)f a bullet fluding Its man are one In one 
buildred for etifli hurst ing shell 

Kven more rlillenltms are the stories aluiut the killing 
of griiuits of men li.\ Hie slKsk and the isilsoiious gases 
of exiilodlng shells. More tbaii once. In describing the 
trenrhes or city slreetH after 11 Iinttle, or houses that 
loiil Ihh'ii under hliell-lirp, corresiMindejitH have spoken 
of the dead being found wiHioiit a single scratch uiam 
their liodles and preserving exactly ihe attitude in 
which the.v sI<hii1 or sat. when this mysterious engine 
of dpsIrncHoii sniot(> them. The shock of exploding 
shell may imsluce doafoosH and temisirary nncunscloiis- 
iip.Hs: hill If Hip cvpIosloiiH lake platv near enough to 
prislucp dpnlli, the men afft'Cled will he hurled by the 
bliiHt In pver.v tllr(«cHon 

Then there Is the subject of homlwlropitlng from aero- 
plniiPH and illriglhips, reganlliig whose military value 
ns a moans of reducing forHIIcutloiis or even of destroy- 
ing cities there Is In the public mind a greatly exag- 
gerated estlimifp 

We do not hpsltntp to Miy that one of the German 
ll-lneh siege guns, aided h.v rangp-flndprs and obs<>rvprH 
at Hie end of a meiiHnred Itase lino, would pliiee more 
shells wllhin a fort In 11 single hoiii than the whole 
tliH't of German dlilglhles eoiihl do In an all-day allaek. 

The Problem of Our Merchant Marine 

A n AmerieMii-hnlll nierehaiil sleainer eosls more 
is>r ton to toiiHlrnet ami enulp than n ship of 
Hie same sl»e aiid class built In the yards of our 
foreign eom|*etllors; fui'Hiprmorp, when the Khljt g«s's 
Into service, the (stsi of Amerlean o|H>rutioii is greally 
In cveess of the cost of o|ipratiou In the foreign mer- 
elmiil service. Iliirdened with these ilisndvantages, the 
Amerlean d(H>tt-«<‘n ettri'yliig trade has not pvovvHl attrac- 
tive to American caplliil, and the tonnage of Amerlean 
ileeiesea shliiping has dwIndUsl to an iusiguifleunt 
amount. 

With a view lo removing the flrst disability, that 
of high lirst eosl, t'oiigress has rceeiiHy passed u law 
which miik<>s jxisslhle the purchase of forelgti-huili ships 
for oiH'i'iitloii uiid(>r the American Hag: hut, unfortu- 
iiati'ly for the .solution of Hie problem, the greater lirst 
eosl of an AmerIcHii-bulll ship Is not nearly so serious 
u Imndleap as Hie very much g«>uti*r cost of her oihtu- 
Hon Hems', altiuiugb under the new law thlrty-slx 
torelgn-biilll vessels of IftA.NWi gross tons have already 
been registered for foreign eommens'. It is reiilized by 
all who have niinle an liilelllgeiit study of the problem. 
Hint sometbiiig mine reiimliis to Im- tlom*. If we are to 
enter Hie ileep-seu trade vvIHi any lioi«e of obtaining a 
merclmiit niartiie of 11 slse couimeusurate with our 
weultli iiiid eomimwcial staiidiiig. 

We coiiiiueiid to the serious study of the puldle a 
series of tlins* articles on our merchant marine which 
have iMH'n coiitrlhutisl to our columns by Wlnthrop L. 
Marvin, the lust of which apia'ars in the present Issue. 
The ipiestloii of how lo restore our merchant marine 
to 11 H former |H»sltloii of siipremapy is mniiy-sliled and 
dttllpiiU, iiml the Issue Is greatly eoinpUeatml by the 
fact Hint III Congress It has Iuh'ii lieelonded by jiolltleMl 
coiiKlderatioiis and the teiideiiey of CongTeKsmen to 
legat'd tlie siiiijts-t from a lis'ul rather than from a 
bi'iHtd iiiitloiiiil isdiit of view Mr. Marvin’s study ot 
the liiiestloii Is i leaf, forceful, and very convincing. 

In the Hist of his articles, published lit our issae of 
OctoluT .'Ird, Mr. Marvin reviewed the history of our 
merchant marine, and showed that although there were 
several eoiitrlhntory Influences tending to bring about 
its decline, the fiiiidamental cause was the iMtsalug hy 
Congpess In lies of the so-calUsI reciprocity act which 
oiieiicd the carrying trades from other countries to the 
Hhl|»s of Great Britain and our other European cinniietl- 
lors. The prorsirtloii of American commerce conveyed 
ill Aiperlcnii shl|iH began almost Immediately to de- 
crease, and It has iteen falling ever since, until to-day 
it has all hut reached the point of extinction 
It is tsilnted out lit the current article by Mr. Marvin, 
that thp majority of Ihe thlrty-slx shliis which have 
been bi'oughi under Ihe Amerlean flag by the passage 
of Ihe ael on August JSfh. 1U14, were forelgn-bullt 
vessels which were already registered for foreign com- 
uierct', and that the foreign oflloerM of some of the 
untiirallzed vessels have promptly claimed and received 


Uhlted Stiitw Stoel Cotporatton #«« U 
from 1282 to |420 a month. That the p. 
of the free registry Uw to fttny meet fli* , 

case Is recognized lo Congress Is shown hjr tAjv 
that a hill which receives strong Govemmoiit sIRpi^. 
Is up In Congress, for Government control and opOfJIpJit 
of steamship companies in which private larestolW gjWil 
be allowed to have a minority Interest. Thla, 
we cannot bnt regard as an exjiedlent of vary doiflMfhl 
value. , - 

Mr. Marvin coiiclii(l<‘s that the maritime oondlN^ 
now confronting the Amerloan people are strlgtatiT 
like those which faced Washington, Jefferson, and Madi- 
son In 1789. They met the crisis In a scries of enk(!t> 
meiits which gave preference In employment to Atgerl- 
eau ships In the carcjlng of Amerlran commerce. Ot 
tho two ways (rehales or sulwldles) of renewing thew 
conditions, one or the oHier would seem to be abewlutelj' 
newssary : this for the n-nson that our foreign tioBi- 
petllors are so largely siilisidlscd. We are of the Opin- 
ion tlmt the raoro iirefcrnblc would lie the adu;itld0 of a 
system of iirofcreiitliil duties, under which there wpuld 
be a iiorcentage rebate of custom duties upon all freight 
brought to ports of the United Htates In American 
bottoms. 

There Is every reason to hcllevc that a nathmally pro- 
tected merchant marine would to-day exhibit a growth 
In nmnlicrs anil toiitinge eommensurati' with tlmt Which 
it enjoyed In the early daj's of the counl ry. 

A Dearth of Foreign Scientific Joamahi 

W niLK the jireclsp effects of the present 
Niiroiran contlU-t upon America's snpply of 
nieuls, gns'crles, aiui Hie like has boon a 
matter of such uncertainly as lo <iill for Government 
investigation, the abrupt eurlalluient of mental pabulum 
In the shape of scientilic llicratnre from the countries 
cngagHl la the struggle has Iss'ii only too evident. The 
librarian of a large sclentltle library informs us that 
not n scrap of literature of a date later tbaii August 1st 
has come to baud from Germany, and mily a solitary 
scleutifle Journal, viz, Hie OeMerrewhuehe Plug-Zeit- 
nrhiift of August 10th. from Austria. The Austrian 
imhlleatlon oiieiiM with the announcemeut that many 
of Its staff have been calleti to tho colors, and craves 
the Indnlpencc of its riviilers for the results of this 
untowsrd situation nism the eonleuts of the journal 
and for possible future delays lu puhitcatlon. Meveral 
Krench selentlfle iieriodleals have continued to arrive 
with little or no delay ; others, including the well-known 
popular weekly La Nature, have been definitely aus- 
ponded unlll the war Is over. The t'ompte» RenAu» of 
the French Acndemy of Hclences has. In acuurdanee 
with Its olliclal character, b«s*n strongly colored with 
expressions of patriotism since the war liegan. The 
number corresrsanillng lo the session of August Srd 
contains a declarnUou b> the president of the Academy 
that all aciidemleluns not already mohlllaeil in the public 
service hold themselves ready to aid the national de- 
fense according to their scicrnl spedaltles The num- 
ber of August 10th pays tribute to the Belgian nation 
and army, and contains a memoir addressed to French 
military surgeons giving practical advice as to the treat- 
ment of wounds. The Kiigllsh Journals are still arriv- 
ing regularly. 

The Agricultural Advigerg of the French 
Government 

T HK rt>cent reorgan Iwitloii of the Su|H*rlor Coun- 
cil of Agriculture (Von»eit Bupdiieur dr I’Affri- 
euUurr) ot the French goveniinenl calls atten- 
tion to an interesting olflcbil body having no eijulvalant 
In the government of the United States Kstabllshed 
in 1882, It was reorganized by a decree of March 4th, 
1803, and again by a decri'c of July 16th, 1013. 

It la, tho duty of this council to give advice on all 
questions proiKiscd by the Ministry of Agriculture, par- 
ticularly lu connection with agricultural legislation, 
measures for tho encuiiragemeut of agricultural pro- 
duction, questions of agricultural sociology, political 
economy, duties nud'tariffs. In Its new form the coun- 
cil Includes three classes of members ; namely, <i» 
officio memliers, elected members, and members nom- 
inated by ministerial decree. The ca officio members 
comprise Hie president of the agricultural committees 
ot the Senate and the Charalier of Deputies, aud the 
chiefs of the various divisions of the Ministry of 
Agrlcultura ITie French Academy of Sciences and 
the agricultural assia-latlouH are each represented by 
one elected niemlier, as are also the twelve external 
services connected with the Ministry of AgrlcnltUre, 
Iiastly, the Minister of Agriculture nnmiuates 60 mem- 
bers, chosen for their dlstingnlsbed work lo pure or 
applied agricultural science, and 26 members dlstin- 
gnhibed In economic and social matters. All membarg 
are chosen for three years, and are re-eligible IndtA- 
nltely. 
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4 *in)ii iayMled th« fiiAd of th« rioluhaw eo6IIi» In 
iMioab wrvioe witb 20 vutomobilos of Amer- 
1o be put into immediete operation in Col- 
^Ito fsn« nro made low with the idea of auoMM- 
oonipetiiig with the riokahaw. 

Navy Seefca American Steel.— A report from 
Ulme ttatee that owintt to all ateel material for ships 
oonstruotion for the Italian Navy beine; tied up 
>1f{ iWnoe and Germany, the United States is looked to 
1# '^ needed nmterial, and Amerioan steel plants have 
4<(|liwa4pprQaoh«d with a view of seourinir the larKe tonnacre 


' Beenomy of OU>ired Locomotivea. —Trials of Argen- 
'pM petroleum in one of the locomotives of the Port of 
'IjShimos Aires in the last two months have so well satisfled 
lilie mthorities that it has iteen decided to use it in all 
fllo looomotivea of the port. The tost was made with 
Oomodoro Rividavia petroleum in a 260 h.p. locomotive 
where it showed economy over coal of 20 to 60 per cent. 

Xlnerwer Production.— Fluorspar pnKluotion in the 
United States in 1913 agirregated 115,680 tons, the aver- 
age iwioe being 16.37. Imports were 22,682 tons which 
averaged $3. 16 in price. About 80 per cent, of the do- 
mestic and all of the imported was consumed as a flux 
■in basic open-hearth steel furnaces. The small remainder 
was used as a flux by silver, copper, and lead smelters; 
in the manufacture of fluorides of iron and manganese 
for steel fluxing: in the manufacture of glass and enam- 
elled ware; in the production of aluminum; electrolitic 
refining of antimony and lead, etc. 

Important Railroad Constrnctlon in the Caucasus. - 
A concession has iieen granted to a Russian I’ripoe and 
associates for the construction of a railroail in the Cau- 
oasns to connect the celebrated resort, Horjum, with 
Kars, which will be 233 miles long and mist approximately 
<32,000, (XK). Application has also been made for per- 
mission to form a company to build aiu>th<ir road 129 
miles long to cost alniut <7,000,000 which wilt extend 
from Atlat, on the trans-Caiioasian Railroad, to Astara 
and complete a chain of railroads connecting northern 
Persia with the industrial cities of central Russia. 

American Mining In Korea.— Nearly all the important 
gold mines of Clhosen are noncessions given to foreigners 
by the former Korean Government. Most of these are 
in the hands of Amencans. Prior to the annexation in 
1912 the annual output of precious metals was about 
<2,600, <100. It is now valued at about $4,5(K).000. The 
roost prosperous mines are at Unsan. They are mansgeii 
by an Amerioan C/oinpany and employ alKiut 70 oflleials 
and 2,000 miners and laborers. There are also deposits 
of anthracite, iron, graphite and oopjier l>;il tile major 
portion of present results come from the gold miims. 

Harbor Improvements for Formosa. — Gne of the most 
important public works now lieing carried on by the 
Taiwan Government is the improvemonl of the harbor 
at its principal port, Keelung, at the extreme northern 
end of the island, through which posses more than half 
of the shipping. The now work includes largo ware- 
houses of steel and of roinfurced conorete, a sea wall, 
for protection against the destructive typhoons, is to 
be lengthened some 14,(XX) feet, twonty-oiio mooring 
buoys are to be placiKl, and eight cranes of 1 and 10 
tons arc to he added to the equipment. Improvements 
of the same general nature ar«! also being carried on at 
Takao, Tansing and Tansiii. 

Bloating with Liquid Oxygen. — It has long boon known 
that liquid oxygen mixed with substances like cotton wool 
forms a powerful explosive, but serious difficulties were 
eneoiintenMl in its prootioal use A new method has now 
been discovered for handling this oxygen that makes it 
practical for commercial use. Bags are fliled with a 
sfieoial form of lamp black, which are soakmi m the 
liquid oxygon for a few minutes just befoni they are 
required for use. If the bog is now lighted witli a match 
it will burn quietly and very slowly, but if detonated it 
explodes with the force of dynamite, and tbe cost is much 
less. Much less carbon monoxide is given off than by 
most other explosives^ and there is no danger from a mis- 
fire as the oxygen will evnpfirate in a short time 

A Hundred Foot Standard for Chicago.-- The Western 
Society of Engineers has hod prepared a lOO foot length 
standard which it has presented to the city of Chicago. 
This standard is a steel rod 102 feet Ibng, two inches 
wide and half an inch in thickness, which rests on rollers 
secured to substantial brackets fixed to the wall. The 
graduations, which were established by Prof. L. A. Fischer 
of the U. B. Bureau of Standards, Washington, D. C , 
wore at aero, 1 foot, 1 yard, 1 meter 10 feet, 2.6 feet, 50 
66 feet, 20 motors, :t0 meters and 100 feet, and at 
e^h of these points a disc of an alloy of 90 per cent 
nlatiaum and 10 per cent, iridium 5.10 inch in diameter 
inserted in the rod flush with its surface, the exact 
'^virion point being marked on the disc. The work of 
'l^iw^ion proved remarkably aoourate, as is shown by 
:iteoor^t ion Ubie furnished for use in ooimeotioD with 
IMi|]||iarisCin of measures. 


The Effect of the War en Onr Universities.— An in- 
teresting criterion on the effect of the European war on 
our universities is afforded in a statement given out 
recently from the Chemistry Department at C.olumbm 
University. Aecording to that department, a list of 
students who prior to the war hod planned to go to 
Germany to study are now seeking information as to the 
courses afforded at homo, and it is estimated that when 
the university opens, the registration at Columhia 
in all of its departments will be materially iiicreuMul 
through the students who cannot pursue their studies 
abroad. One of the courses which is especially attraetmg 
those who had contemplated a winter at the German 
institutions is that afforded in Industrial Chemistry. 
The reason for this furnishes another illustration of how 
much Germany is sacrificing, oducationalty as well as 
(oonnmically, in the present war. She stood foremost in 
the production of chemical industries, and her univer- 
sities offered ooitrses in industrial chemistry which were 
the model of the world. 

Isomorphism. — The phenomenon of isomorphism, or 
identity of crystal form, is very interesting and at the 
same time easily demonstrated by simple expormients. 
For instance, when a crystal of chrome alum is susisimled 
in a saturated solution of potassium alum, we gel a 
crystal having a violet center and a eltmr white over- 
growth This experiment may be repeated using any of 
tile alums or vitriols having the same relative coiniMisi- 
tion. A few examples of isomorphous substances ant 
given below which were chosen on account of their 
colors 

Nickel sulfate . gn>cn 

Magnesium sulfate white 

Potassium sulfate yellow 

Potassium chromate white 

Ferrous sulfate green 

Magnesium i 
Zinc f 


white 


Isomorphism has found a practical use througii its aid 
in the determination of the atnmie weights, for, as will 
lie noticed, isomorphous substances always have the samit 
nunib(»r of atoms to the molecule. Tlius the formulie for 
nickel sulfate and magnesium sulfatit arct MgSO, and 
Ni80«, rospeotivoly, each having six atoms to the mole- 
oiitc. 

The Australasian Antarctic Expedition, 1911-1914.— 

Thf Oeographieal Journal for September centnins the 
first comprehensive and tM>nne<*ted ot'count of this re- 
markably fruitful expedition that has yet appeared in 
print: viz , the full text of the lecture delivereti l>y Sir 
Douglas Mawson before the Royal Geographical Hoeietv, 
June 9th, 1914. It is accompanied by excelleiii plioto- 
graphs and charts. The lecture clears up two immiiIk that 
have been obscure and mysterious in the previous news 
of the expedition- (1) The name “ King George V Ijaml” 
has been given l»y Mawson, not to the whole coast ex- 
plored by his exptulition (the “Wilkes Land" of most 
geographers), os shown on the chart published in Nature 
of March .5th, 1914, but to a relntivelv small region at 
the eastern end of this ooast and just east of AdXhc l,an<l 
(2) The curiously bungled dispatch published in Aineri- 
ean newspajiors in August, 191.3, a<-coriling to which a 
New Zealand government steamer had rr-lieved Mawson 
and bis marooned comtianions in the dead of the Ant- 
arctic winter, and has! found them on the vitrc of sterva- 
II m. really referred to a journey made hy the steamer 
“Tutanekai” to Macquarie Island, to carry aid to the 
small section of Mawson 's expedition loft there to main- 
tain a wireless station. Mawson himself was in Ad^lui 
Land at the time, and of course inacrsissihle, 

Poblications of the Bureau of Standards. — The U 8. 
Bureau of Standards published last year, as Circular 
No 24, a list and detailed analysis of the neientific, 
tnohuoiogieal and miscellaneous reports, papers, etn,, 
issued since its work began in 1901, tbe total number 
amounting to about 300. A supplement has recently 
been published, bringing the list down to date Most 
of the scientific papers issued by the Bureau are pub- 
lished originally in its Bulletin, which is now in its tenth 
volume, and are then reissued soparatoly. The complete 
Bulletin is furnished free to educational and scientific 
institutions, while tbe reprints of separate imperf: are 
furnished free to individual applicants Tliere is a 
separate senes of tccfanologio papers, begun in 1911, and 
a scries of Bureau circulars. The whole literary output 
testifies to the remarkably varied and extensive re- 
searches which have been oarried on by this official 
institution In connection with the task of chtablishing 
and maintaining the various standards and units of 
measurement, the development of measuring instruments 
and methods, and the determination of physical constants 
and the properties of materials. The Bureau is eon- 
staiilly making important oontributions to the world’s 
knowledge of electricity, photometry, heat, optics, cliem- 
istry, etc., and probably approaches mom nearly the 
ideal of a research instituUon than any establishment of 
tbe United States Government, 


Automobile 

A New Starter for Explosive Engines. -D Maurice 
ITorts.migh, of Minneapolis, Minn , m a patent. No. 
1.10.5,77,5, utilizes in explosive oiigiiios for starting piir- 
poHim a portion of tlie gas compressed in one or more 
of the engine cylinders, stores the gas in a reservoir, and 
introduces it into the engine eyliiider or ejlinders to start 
the engine. 

One Result of Standardization.— The results which 
follow the intnidiietion of standardization of iiulotnolnle 
imrth. and, above all, a standardization of their mellmd 
of maiiiifiiclure, may not always be as readily aiiprecialde 
as m the ease w tli one Kvromise manufacturer who has 
been able to reiiiiee tbe manufacturing cost per cur by 
as miieli as flkX) The Taylor system of scientific works 
inanageineut was begun in 190,8, but not perfected until 
four years later 

Increasing Mileage of KIccIrIcs. The recent perform- 
nnee of an eleetrie aiitoniolnle is inti-resling, ami calls 
to mind the days of nol so long ago wlien to obtain as 
much as 1(K) miles on a single batteiv charge was oon- 
sidered quite out of the ordinarv T)u car to which we 
refer was owned and driven bv a private owner He 
drove from Philadelphia to Allantie ('il\ and return 
without having Ins battery either charged or lioosted on 
the journov. Tlie distance liy road is l.«) miles and the 
ear averaged 1.5 miles an hour The halterv used was a 
regular stock battery of the lead-acid tvjie 

Room for Magneto Simplification. Alllioiigli the 
miHlern aiilomohile has been niarveloiisl.v simplified in 
the post fi'w years, comparatively 111 lie allentioii has 
iasm paid to the ignition system True. th<' present higli 
tons, on iiingiu'to and jump spark are iiifliiitelv simjiler 
at least in operation — than the older low tension system, 
with Its eteinally leaking make and break mechanism 
But still there appears room for simplification of the high 
tension niagiieto Whv cannot lli(> make and break part.s 
for instance be nintle lighter and |«'rhaps of a tvi>« so 
that IIm' hamineriiig of the parts clue to their wi'lglit will 
Im' decreased' 

Steel Cylinders Economically Made. -All hough the 
use of steel cylinders is fairly common ill aeronautical 
work, tills eoiistriietion has not yet become yery common 
for motorcars, due probably to the high cost Latterly, 
however, a Berlin firm has siieeecxIiHl in prodiieiiig st,ei«l 
l■yllllder motors which cost hut little more than tlii> old 
c-ast iron tyjie. The principal advantages of t.lie steel 
cylinders are First, their light wiughl, whii-li is one-third 
llghlcT than the lightc>st east iron cylindcT, second, their 
clean aiipc'aranee. third, the possibility of belter eooling 
due to the linn iniUal, fourth, increased thermal offleiency 
bec-aiise higlic'r compression is possible with bi'Uc'r cool- 
ing, fifth, aecurucy of maniifac-Iiire, 

New Primary Battery Cell. — A nc'w primary battery 
cell, the invention of Dr K Bellini, which gives promise 
has made its apiMsiranee on the foreign market Plates 
of h'acl amalgam, obtained by pouring 1(1 grammes of 
nic-reiirv into !K) grammes of molten lead, form tlie nega- 
tive elements The jKisitivo c'loment is carbon, and the 
two are nnniersed m a solution of HO parts siilphiirie acid. 
12(1 parts of nitric acid and l.OtKf parts distilli'd water 
One battery eoiisisting of four positive plates and three 
negative's, llie< jilale surface being OtXJ square centimeters, 
had an inte'riial re-sistune'c eif 0 022 eihins at .5 amjH're's 
eiiseliarge- Till' eapai-ity was 112.5 am|H>ri' hours, after 
vvlneh the electrolv (i- reejuirisl aelelilloiis of acid. 

Palpable Piston Ring Fault. The' alniiisl universally 
iisisi is-eeiilrie, split piston ring iloes not give' the' satis- 
fae-tliin that is exiieeteil of ileviens of (he kinel hy modern 
automobile' engini'ors, anil It is iiitevresting to note that 
latterly rings of other tyi'i's are' coming in for a greeater 
share' of attention than heri't-oforo The eoneentrie ring, 
which a few years ago was praetieally unheard of, is now 
iisisl quite extensivel.v, ami there are several other types 
of rings built III si'i'lioiis iliat now are bi'coming popular. 
Till' most (irornliie'iil (ri'iiil at jire'senl is toward the use 
of a iiumbi'r of eoneentrie rings, say three or four, very 
thin and maili' of sti'cl. in eai'h piston ring griMive With 
ihi'si' It IS unlikely that the splits will line' up and so per- 
mit dll' gasi's li> I'seaiM', iiiiil tlii'ri' is less Ilki'Illlood of the 
gasi's passing hi'hind the rings. 

Wanted — A Gaaoline Separator. — Now that the' Mayor 
of the I'lty of New York has plae-esl his vi'to upon tho 
measure which would have repcaieei (he eirilinatie-e' making 
e'eimpulsory the equipment of piihlii' garages with what 
have come to be known os i>il se'paratiers, attention natur- 
ally will center upon these device's if for no otliiT ri'aHon 
than he'cause the garagemi'n have so l•onslste'n(ly fought 
against them upon the grounds that thi'v will not previ-ni 
gasolino and oil from entoring the si-wi'i-s, wliu'ti is tlu'ir 
purpose. Notwithstanding numi'rous si-wit I'xplosiiins 
It is claimi'd that the quantity of gasoline' that finds its 
way into the sewers is so small that the' si-piiratnis of 
which there' are si'vi'ral tyiHis, will nol si'rve I lie'll purpose' 
If this is so, It would st>e'm that there' is atiipli' room for 
the I'xen'ise of genius in the evolution of ii eli'vii’i' whii'li 
really will separate the oil and gasoline from the water 
and bold it. 
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SClENTlflC AMERICAN 


Letters from the Firing Line 


Hy an Officer in the French Army. Special War Corresjwndent of the Scientific American 


I IIAV'K Kpciit a jiiir) of Die nliihf uoltiu over nij war 
(Mar), and taui- iiti'kod oiil the facts wliii li, 1 thoiiKht, 
W(aild latcrcHl ,\on most |)o excuse the carel(>ss wnj 
III which 1 wide, II liii/iinii iriminr n lij niwtrr. It 
is iilKht M.\ tahlc is a dniiii and my laiiip a wax 
candle, which blows out with each Kust of wind. We 
e\is-ct 111 aii.\ momcMi to hear the eall to arms, for 
the enemy Is lookliiK for a chance to surjirlse us. He 
will not tlnd iis aslei‘|>! 

When .\ou riHcive this letter the onBauemonts which 
have taken place from the IlelBhui frontier, extendluB 
almost to the walls of 1‘iirls, will perhaps la- alieadi 
forcollen (ither eiiBiiKetnelits of no less Imporliiiice 
are now boIiib on at different jiuluts of the llm*. 

^on iirohahly have li*artieil, throiiBh the new'spaia'rs, 
that the liilttles foiiKht on IlelBlali territory haxe laa-n 
of the (lereest klial. It Is also sii|S‘rllnons to tell yon 
that the “li'itui nu fi'u" (ladUMlor under fire) of our 
lufantry Is altovi' all praise, and that the elllclem-j of 
the I'Yeneh urilllery 1ms proved to he superior to that 
of the enemy, notwIthstandliiB the heavier weliihl and 
Breuter numhei of tlu' Oeriimn pieces of artillery 1 
will not Kive yon In any detail my ImiiressloiiH on the 
Held. Frankly, It Is rather dlsaBreeiihle to heat the 
shriek of the shells overhead, l<i say laithinB of Ihe 
proloiiKetl and ileafeiiliiB roar of y<mr <iwti and the 
enemy's aillllery. Hviwever, hefove havlns cxperlemsHl 
It, 1 thouBht It would he huriler to slaml than I leally 
found 11 At first, this teirllle din and eoneusshm of 
the artillery duel produem] severe headaelies. 

IlearthreakiiiB, ami far more traKlenI to see limn 
the llBht Itself, Is the aimless- tllBht of the terrorised 
population before the Invader 

Kueh day <air lieart hardens n little tnon'. I( Is as 
well that It should, tor the soldier who Is ealhsl under 
lire .Nell her cood iioi had news nffeels oni nerves 
rtrrenslve, defensive, eluirBC, refreiil, victory, the words 
have lost lladt lieart-stlrrliiB. their eiuotloniil elTeet, and 
we obey oivlers almost antomal leally A hllial foiee 
srsmis to (I live ns We do not want to sei* — we close 
(air i>y)>N when aloiiB tln> hlBhvvay v-oines rumhIInK a 
train loaded with wounded soldiers We do not want 
to think, and If on the list of the dead we see or hear 
the tatme of a < omrade, of a filend, of u chief fallen 
on tlie Held, we try to forset. 

Onr lines are crossed Ineessaiitly by vlllaBers In tears 
— men, women, and children some on waBons, some on 
fiKit rarryliiB llndr heloiiBliiBs in a Iniialle tied at the 
end of II stick Most of the time they do not know 
where they tire boIuk: they simply it<i, hoidtiB to Hud, 
somewhere, a reftiBO A few days a«o we stopiicd In 
a deserted vlllace to rest after a Ioiik nmrch, and we 
found on a farm an unforlunat<> wonnin alone. She 
WHS lyliiB on a lill(>r of straw, and elnsjied In her arms 
a child to whom she had Just kI'cii birth. 

One of the most aiipallluB siBhts. to which even the 
most hardemsi aitioiiB ns cHtimit remain Inseiisilile, Is 
that of the starvliiB children who surround ns at meal 
time. They hcK for fo<«l , llki> famished doKs they pick 
U|i from the Bi'oimd the ernsls vve i-ast away, and no 
one can stand (he look of hniiBei on their pule little 
fnees. 

The service of the Held kiti hen Is well orBnnir.ed. 
Onr ‘ hoiilri ih non" ( vvtiolevvheat bread l, nieelv 
hrovvned hv e\|ieit cooks, are served ns with the most 
precise exact 11 nde There Is not n .si|uadron or a rcBl- 
ment which cnnnol boasi of a cook who knows at 
least six dillclcnl ways of scl v Inn ii piece of bis-f 
When w’c depnri foi the held, oiii knaiisacks iirc heavy 
with all Ihc calahlcs vv hh h Inivc heen dIstrilMitcd to 
the men Kill if the soldiers have jilciitv of fixsl supply, 
tin' (loiu vllliiBCi has nolhlim to cal ^estcl■day tvwi lit- 
tle Birls salil licfoic me “We have not eaten for two 
dn.vs , theic K not ii < rnnih of bread at home" Kiich 
day the nniabci of people vvho come to hcK for what 
Is left of thi' soldleis’ siaip and bread Is Bceater ami 
Krealer 

The olhei eveidiiB Clmrleroy was In thimesl I 
watched the eolovxui liohs'iinst, and It ealhsl 1o laliirt 
that tracieal hoar of the Unman Ihiiplrt , the hurnlnK 
of Kona 

If (he unfoi'tnimte vllhiBcrs and those of oui wounded 
who had heen spared In Ihe sliiUKhlei had not told us 
of the cruelty of our toes, it was enoiiBh to see Ihe slii- 
Isler eonflHBrntlons of the towns and vllhiKi's, to under- 
stand that neither (he Vniidals nor the Huns would 
have shown siu h n useless feris-lly In their devastations 
I eaniiot reniemhev without a pang the sorrow of 
that priesi, a t.ill old iiinii with white hail, wlm was 
crylnB at my side, while the incendiary llames were 
devouring the town "I do not sec." ho told me, "why 

I’nliyrlalit, llitt, Munn & I'o , Ini 


<l(Kl liniHiMiH life ujam me. 1 cannot eloMe my eyes wltli- 
out Hmdng eorpsea, ruins, and bhaal everywhere. I 
wnni to Im‘ anioiiB my flock In the ertnetery My hmly 
Is here, hut my soul Is with the dead, the many inno- 
eetd victims whom I luoum.” 

I wltiiesmsl a few days uBo an lutefestlnK wene. 
After H short emxiunter, our tnmiw smxxH-ded in re- 
putsliiB the enemy, who evueuatvsl thi' vlllaBe. No 
sooner had the Invader left than all the Inhabitants 
reappeared ami imrrled toward Ihe Helds to harvest 
Ihe crops. They workisl ulleutly, iieneefully, drivlne 
the horses, who avoided Ihe dead bodies lying In the 
wheat 

.\s siMiii as the haltle of lliieleii was foUKht the same 
lahoiers cut niid housed their ero|»s ; afterw'ard they re- 
tuimsl aKiiln to their lields and dug Braves, where 
they hurled, after eounthiB them, thousands of di*art. 

Our women, the girl In I'er tetms ns well as the white- 
haired graiidinother. take Ihe place of the missing men. 
ami work from ilaw-ii to night to harvest the eroiw. 
They do all that Is humanly possible to help the imlion 

To eheek the liiyader Is for us a matter of life or 
deiilh. It Is imiHiHsIblp to say tm whieh side the toll 
of dv-nth Is the greatest. In the region where I am, 
tia* noith end of Franee. which is know'ii us one of the 
most lertllo of the country, Ihe apple trees shelter tho 
dead by the htnidrtsls. Kvery where one sees corpses 
ami fiom the \v<M)ds comes an Insuffcrahle odor. 

After three days and Ihtw nights of lighting along 
till' Itlver Samhre, we smxeeded. In the ihirk of tlie 
night. In surprising the enemy, and lallletisl severo 
hisses. The niuiilier of the dead lying along the eunnl 
of the Nauilin* was so colossal that wv* were obliged 
to take nnuther road Yi-sterduy 1 was In Ihe htispltal, 
when two wagons drawn liy oxen brought their eurgt) 
<if wounded In the Hrsi lart were three tlermans, 
and in the second two Freiiehmeu and two Cermans. 
The iiiirs<>s. prompted by their patriotism, nislusl to the 
second cart, dt“<lrlng to atleiid flrst t<i the French sol- 
diers, Inif the army surgeon slopjied them and said; 
“Itrlng the woiiiidtsl in tlu' order they arrive.” Ami 
without taking notice of the imtloimllty, be and his 
nsslstauts lieguii their humuiiiturlnn tusk. 

A young soldier, a Tineo, hardiv twenty years old. 
was brought into the hospital Ills arm and thigh 
were ba<Hy torn : hnt he refused stuWmrnly to let go 
his gun, “What do you think," the army surgism said 
lo me, "this boy won’t part with his bayonet; and 
vve had a devil of a lime to dress his wounds He 
threatened lo l<>ar the bandage off, If we took Ida gun 
away He Is a lira vv*- -three huUets In hla right arm, 
his side In a mess, ami the femur hone broken by a 
shrapnel.” At night the .vtaiiig Ttino lavs his gun by 
his l>ert. and In the morning his flrst Imjulry Is foi it 

(tur on’ensive has not suvsissted yet in holding liaek 
the eiiormmis army of the enemy. We were fonX‘d to 
take again our positions of defensivt*. which arc yet 
Inlael The hu|s>tiis of the (lornmu army Is tcrrlfln. 
They reallxe that tludr only ehaneo Is hi a (|idek action. 
Ftsdlng already the itiissiaiis at their heels, they throw 
tlH'inselves furhaisly on France In their nmd desire to 
Ih- done with us In lime lo turn iiiwii their Kusslan foe. 

Their only thought Is to advnuee, no matter how 
heniy the cost of lives. With an unflliiehliig will and 
a void frenzv, the great chiefs of the Cernmn army 
saerlliee v'very day, In the face of onr eaiiiions, thou- 
sands of their best soldiers. It would Itmk us though 
they had lakeii an oath to smotlier us under the 
uvalaiiehe of Iheir corpses. 

The Cernmn army posKesses more muehine guns than 
tlu> Fieneli, and In their haste to vamiulsh us by thoir 
Hre, and turn their forces on the Itussluus, they are 
lavish of Ihe lives of their soldiers 

III rllle Hie the two armies are is|ul valent ; hut our 
iirllllerv Is far HU)H>rlor to theirs, and also our bayonet 
and sword 

We are still retreating toward I’lirlH We will reach 
there liemoriow at the latest All along the roads tho 
liisHes of the uiiliiirhsl soldiers are mixed with the ear- 
easses of Ihe horses Among the former I recognlxed 
some faces One had tiwn itiy chum til college I hud 
lovisl thill tall Isiy whose body lav across the rood. 

Yes, we are retreating on Paris, and as we uoar 
the French eiipitiil. the deterinlniitlon to win, to 
vnnqnlsh the enemy, no matter what tho coat, grows 
stronger within us I 

The Current Supplement 

T HK front jingp <if the eurront Si-ucivtific Amkbioan 
Si eei,rMi!,NT. No 2021, for Oelolior ITth, shows tho 
first hig ship built In England that Is powered with a 
Hlesel oil motor, and hesldi's the view of the engine 
room there are other Illustrations of the moehanleal 


(sivilpment. ProJ«‘tlle Photography tolls how to lUike 
liletures of bullets In full flight with slmiile appfttKtlMI. 
The Interesting article on tho (icrmplasm Is coaeltlAiL 
There Is a timely article, with oxeelleut tllustnUMo, 
deserlbing a iiortahle Iniagar for housing big ilnMVe 
In the field. The proper lighting of courts to etuAlo 
visual cvldeiHx* by modern methods to be praoewM 
brings up a mutter of great importance that has tom- 
tofore lieen almost Inexeusahly neglected. Them Is W 
Interesting article on e.xploslvcs, by an English totlMlr* 
Ity; the luflueiiee of forests oti climate Is exptalnto 
and shown by many refereiiees by an Australian WpMt: 
Theories on the movement of the niooii are rwtow to 
iiiid compared with uhservutlons in an article that Ottts 
attention to the desirability of further work on iatwr 
problems. (Jther articles tell of experiments to pre- 
vent fog ; flrst aid to the wounded ; the last wild plf^ ; 
and various other Informative matter. 

Ships Destroyed by tlie War 

A MAUINE liiHUranee Unii In Amsterdam has Isaned 
a list of vessels Hint have heen lost os a result of 
the war, which Includes a nitinher that have not hem- 
tofore heen reported. This list Is lielleved to cover all 
that have Ihhui lost up to Septemhor 10th. 

Tho following Krltlsh steamers with lost, as de- 
serihixl : 

“Cralgforth,” 2,tKK) tons, struck mine near Coostan- 
tliioiile and sank; “Kau Wllfreilo,” (i,-I58 tons, struck 
mine near Wllhelmshaven August Kith and sank; “Hy- 
niles,” ;i.;:r»2 tons, sunk by (icrnnin cruiser on August 
lOlh, near Pernumbueo, "Kuipara,” 7,.'{il2 tons, souk by 
"Kaiser Wilhelm dci liiosse", "Nyanga," 3,0a« tons, 
ditto, "IIolutHwiKid," -1,22:! tons, sunk hy German cruiser 
“Dresden"; “Howes Castle,” 4,('ir>(l tons, sunk by tier- 
man cruiser "Karlsnihi-” , "Hurley Ulg” (drifter), 
slrtiek niliio In North .^ea and sank; '‘Thomas W. Ir- 
win” (traw’Ier), ditto; "Cirathle" (trawler), ditto; 
"Tnhul Cain” (trawler)), 227 tons, ditto; "Hetl” 
(trawler), sunk hy Germans; “Ajax" (trawler), 
struck mine In Noilh Heu and sunk; “Eyrie” (steam 
drlflei), ditto, “IvlialsdeH” (steam drifter), ditto; 
“Utitai,” 1,071) tons, ditto; “Valiant" (trawler), sunk 
by Germans; “Vlry” (trawler), ditto; “Imperialist” 
(trawler), struck mine and sank; “ilovlgo” (trawler), 
ditto. 

Till' following Hrlllsh vessels were also sunk by the 
tiermans; “Argouaul,” “CaprIcornuH,” “Hobella," “Har- 
rier,” "Chumt-leon,” "Pegasus," “Pollux,” "Fldeo,” 
"Uhlne.” 

Vessels helonglng to other countries are as follows: 
Steamer “Alcos,” .'(.’A'l;! tons (Dutch), sunk hy Ilua- 
shnis; stenmor "Alice H.," .'!,tl.’>2 tons (Dutch), struck 
mhie and sunk near Dago, sti*amer "Tysla,” •l,«7« tons 
(Norwegian), struck mine and sank near Wlellngen ; 
steamer “GottfrhsI,” -120 tons (Norwegian), struck 
mines In North Sea and sank; steamer "Huron Gautsch,” 
2,()t»> tons (Austrian), struck mint- near coast of Dal- 
nintln and sank ; steaua-r “Kathorl," 2,22.’! tons (Aus- 
trian), near Spanish coast sunk hy 11 M. H. "Minerva”; 
Kleniaer "Carl,” .’l,:t,'ltl tons (German), sunk hy Hus- 
sliitis in harbor of Gtu-ga ; stt-amer "Erika Plseber," 
l,:iiX) tons (tiernuui), illHo; steamer "Karl FrhsI Lar- 
sen,” 1.500 tons (German), ditto; Hteaniur “KHnlgln 
lailse,” 2.K!.'! tons (German), sunk hy British warships; 
steamer ‘'Kaiser Wilhelm dor Grosse,” 13,952 tons (Ger- 
man), illtto, stenuier “Alheillne,” trawler (German), 
ditto, sunk Septemher 15th, steamer "Christian Bro- 
herg,” 1,225 tons (Danish), struck mine August .21st 
and sank; steamer “Maryland,” .5,i:m tons (German), 
ditto; stenmor "Skull Fogetl” (Danish trawler), 272 
tons, ptriick mine August 27th and sunk; ateojner 
“Gaea” (sulllng vessel), 2.'!5 tons (Danish), ditto; 
stenuier “Karma,” 1,270 tons (Danish), ditto; stramer 
“E-xpress,” 717 tons (Uiissian ), siniek mine near Oteha- 
kofr August llih and sank In 10 minutes (54 persons 
lost) ; sii-aiaei "St. Paul,” 2,5:14 tons (Swedish), struck 
mine lii North Sen Heptem)icr '2nd and sank. 

London Traffic 

T he Englls)i Hoard of Trndt* lias published an inter- 
esting slatlstlcnl account of tnitflc in London. While 
the numlior of liihnhttnnts in London has increased 
from 0,710,272 In lfK).'t to 8,471.140. tho numlier of Jour- 
neys r»er head fs-r year has tnereasod from 146 to 244. 
The nuDiIs*r of passengers on electric tramways was 
703,707,850 in 1910, 821,810,714 Ui 1011, and in 1012 
descended to 707,487,581, The nuralier of people trans- 
iwrted by motor-bus has contlniinlly Increased. It was 
377.207.550 In 1010. 400,028,487 In 1011, and 561,822.88ft 
In 1012. Owing to the protective devices employed, the 
number of aeeldents due to tdactrlc tramways Is yery 
small Out of 100 fatal aocldouts, only 1% are due to 
the elK-trlc tramways. 
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Our Knowledge of the Planet Mars 


Corroborative Evidence 

By E. C, SUpher, Lowell 


of Canals in That Planet 

Observatory. Flagstaff 




No celrntial hodp it of nurh xrnrld-wide intormt at Mart. Ever tinrr 
(trhtapoi rUi ditvovrird the famous "ennalt" and Prof. LoteeU ronflrnii’d 
the dworery and tupph'tnentrd it with olhei ohset vations of rifuiil im- 
porianev, a tvntrorertp hat aiitefi at to the tntri pretation tehleh it to hi 
given to the surface fcntuies of our planrlarp neighhor Piof LoirrtI 
heUevet that Mars ts inhabited, and that the canals are the irotk of in- 
telligent beings who seek to save themsclres from destruction hg un iiri- 
gating system far more claboiate than anything we hare on the larih 
The aeeimpanying at tide, prepared by Mr K. C Kllphei of the howeU 
Observatory staff, sets forth the reasons for supposing that Mats ts in- 
deed inhabited, Mr. SUpher has been foi sew nil yeais engaged in 
researches on Mats Hts ej-tensire visual and photogiaphie study eoreis 
seretal oppositions of the planet, including that of 1907, when, as the 
observer of the Lowett espedition to the indes, hr obseived the planet in 
the deseit of Chile and brought back a rianarkuble set of drawings as 
well as photographs — Rditob. 


P ROBABLY no aHtronouilcnl subject hni creiilwl wore imimliir liitercHt 
or Hclentlflc dlNcuiMlon (luring recent yenm than Iwh the question of 
the habltuhlllty of the iilnnet Mnrs The Idea of the iHtsnlble existence 
on another iilanet of life , of uncKher World than ours where InlelllKent 
ludnRs way now be living, has awakened, due perhaim to th(‘ huiuaii 
factor Invohed, gieat Interest In the minds of both layman and HcienflNt 
Rarly observers of the planet Mars our near neighbor whosi' imth 
about the Sun lies next outside that of the Knrth — saw the polar regions 
masked with siiowv white, and the Intervening surface Irregularly divided 
Into widely extendtsl llghi and dark (silorcsl areas These great dark 
blue expanses, because of their color and general slinllnrlty to our 
(M'eaus, were believed by astronomers generally, prior to about IHik), to be 
large bodies of water and were termed accordingly “seas"; likewise the 
large reddish-yellow regions which (smstltiiled the greater portion of the 
planet’s surface, from a similar reasoning, were (smsidered ‘•conti- 
nents,” and the smaller dark patches entirely surroumbsl by light 
areas were known either as "lakes” or ns Inland “seas," and the small 
light regions partially or totally encircled by the ocean waters ns 
"IMmlnsulas” or "ishind.s ” 

Schiapwalli DUeovar* tha Canals. 

The year 1R77 marked a new era In Imisirtniit Martian discoveries, 
liiirlng the planet's favorable approach to tin* Barth In that year Schla- 
imrelll, the great Italian astronomer, while engagetl In d(*tcriulnlng the 
Martian latitudes and longitudes of fundamental raarkings on the planet’s 
surface In the preparation of an occurate aerograiddc map, discover<sl 
the "canals." As these newly discovered features matctusl In tint the 
lakes and seas, be naturally thought them to be channels conm*ctlng the 
then supposed seas across the land. For this reason they rinvlved from 
him the name “ennale” — rivers or channels. In his sul>st>(|uent memoir, 
111 sites king of these linear markings be says: “Froctor's four great 
continents arc now hntken up Into a multitude of Islands, and It would 
seem that Oils work of cutting Into small pl(*ceB must proceed yet further. 
No continuous groat masses etlst on Mars, but the entire dry surface of 
the planet Is divided Into an extraordinary number of islands. This 
IKHiullar and unexitected distribution of the sems and continents of Mars, 
Which forms a striking contrast with what Is seen on the Barth, Is made 
evident at a glance at the map, whose network of canals must not be 
supposed to be comiilete ; for it really includes only the heaviest lines ond 
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those most eiwUy seen it such a great dtatance. Bpeakliig 
of glimpses be bad during hie abservatlons of UcUil>er, 
1S77, upon two or three occaeUms of exceptlouul steadi- 
ness of atmosphere, he snye : "Such, however, was the 
mlnnteuesH of the details, and so fleeting tho duration 
of this condition of things, that it whs not even iMtssihlc 
to form n very clear and certain idea of tho things seen, 
and there remained only a confused lmpri>sHlon of a 
line network composed of drlk-ute line* and minute 
spots ’’ He quotes a similar observation by Secchl on 
June 2i)th, 1K5K 

Although some objection' had l)een ralseil against be- 
lieving dark regions of the planet to la- due to water, 
these ideas of the constitution of the planet’s features 
held for a considerable is*rt(a1. They were then most 
plausible certainly, .since the most reliable investigatlona 
of that time led to the conclusion that the planet pos- 
sessed a rather dense atmosphere. Not until the year 
iW>2 was observational evidence s»«ured that proved 
bejond doubt that the dark blue ri-glons of the planet 
were not seas of water In that year W II Pickering 
observing at Arequl|iu, Peru, detected in I he.se seas 
markings liaviug jiermancnl posltluns, which he called 
laki-s and river systems liouglass in the same year 
observed at the lyowell Observatory llne-llke markings 
In the dark areas of the planet which had the same 
geometric character as the canals and oases seen In the 
light regions. This marked a transition. Lowell then 
discovered that the canals had a faint and an Intense 
jMTlod or a "live” and "dead" season, and lu 1M04 he 
announced the theory that the canals and lakes of 
Mars were not water, but strips and (wses of vegeta- 
tion HUstaliKsI by an artificial canal system fed b.\ the 
waters of (he melting snow caps This theory accounts 
for the remarkalile changes occurring 
In th(‘ peculiar network of markings 
(uer the planet’s surfaee, and us a 
fitting hypotln>sls to the ohserved (“on- 
(lltluns It has no comiK-titor, satisfy- 
ing as it d<H-s all the facts brought 
out liy the oliservatloiis. Tile ohaer- 
vatlons indicate a close cmims-tUm 
ia-tween the melting away of the 
jsilnr eajis and the IntcusUlcatlon of 
the canal system , and as on the 
<<urth. the development of lluvse marks 
of vegetation apjs-ar to follow loltor- 
Ingly the march of tho Sun us It 
passes — doubly slow as here on the 
Karth— from one hemisphere over the 
other 

Man -A Pbin«t That it Slowly 
Drying Up. 

OldiT li> cosmic eons than tho 
Kurth, and farther on In iiliinctary 
evolutliai and (Icvelojimciit, Mars has 
hut a meager supply remaining of 
either air or water Therefore, it Is 
suptswwl by Lowell thal this net- 
work of eanals and ous»>s comprises 
an urtlllelal system of Irrigation In- 
telltgeutly constructed to utillae and 
distribute the water fnait the melt- 
lug snows over the desert planet The 
visible nmrklngs. of cmirse, are not 
the actual waterways themselves, but 
blue-green strliis of vegetation sprung 
from tills Irrigation Two slgiillleant 
facts found by the obsorvatlons here suggest, more 
than any other is-rliniis, their ai'tillelaltl\ anti other- 
wise snlistaiitlnte Ids tln-ory ; first, the mnrkcsl 
geometric dlrectin>ss «jth which the canals, In general, 
connect with the oases and lsolat«‘d jsilnts, which makes 
them ap)s-ar quite similar to a distant view of a system 
of many railways, seeoiul. the characteristic manuer 
lu which they sei-m to laish out from, and develop with, 
the melting of (he snow cups 

The observations of a umulsT of astronomers etldence 
the fact I hat the canals and oases change, markedly. 
In Intensity at different Intervals. The photogniphs of 
these markings, made here, eonflrni this As early as 
1877 .Sehlaimrelll noted the disappearance of certain 
canals, hut he attributed It to Martian clouds Cou- 
cernliig this phenoim-iion. he soys, "TIiIn varlnhlllty 
I la>llpve only upiinrent. and due to the iiassltig of light 
clouds over the lands of Oplilr and Thursls ’’ Water 
vafMir was shown to Is- present In limited amounts In 
the utiuospherc of Mars by |iliotogrn|ihs of It.s s|H'etriitu 
made at this observatory In ItkiH and eontlrnnsl by 
matiy more obtained this year Hownwer. Martian 
clouds an- very rarely ohservetl, and u|iiH-ar as dust 
atorms set>n along the termtuator, so It seems that the 
changes he saw In the eanals were not apiiarcnt and 
due to clouds us he thought, but real, and due to scu- 
aonul varlutions lu the canals 

Scblaparclli la'Ver advanced the lh»s>ry of urllflcliillly 
of the Martian markings, but with the insight of genius 
and through oja-n-mliideduess he wrote, lute In life, to 
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larwell: “Tour thaory la beoomlng more and more 
probable.” 

I ahall not pass nnnotlced the fact that since HcMapa- 
relll first saw the canals a sidrlt of skepticism has pre- 
vailed regarding their reality.* The observations of 
those who have seen the canals have met with consider- 
able criticism and various Iheortas of Illusion have been 
expounded to explain away these details. However, 
much of this so-called criticism comes from those hav- 
ing very little if any first-hand knowledge of this branch 
of astronomical research. It is understondable why 
one Inexperienced In this study would fear the Chance 
of auelug illusory details, but practical experience in 
these observations will suffice to prove such a tear un- 
warranted. The truth is that illusions are not highly 
probable things, as some seem to believe, but, on the 
c<intrar.v, in actual practice to the trained eye they are 
found to be very htidily improbable If not Impossible. 
KxiK-rience enables one to distinguish the real from Uie 
ttetitiouB at once, and the skilled observer does this 
unconsciously Practical tests at the telescope are far 
better than any amount of theory or reasoulng; and 
If those who devise and advocate theorlea of illusion 
to explain such planetary details would try practical 
aiqillcutlons to see where their theories lead, ft-w if 
any would be meutlpnod. It seems both sufficient and 
neccsHiiry in this connection to state that almost all 
Ideas of Illusion have lieen Investigated here In years 
tittst, and they linvc all been fuutid defective or liiaiv 
pllcnble, lioth by exiieriments and by the observations 
themselves. 

As a matter of fact, alt of these details, even tho 
fHliit«>st canals, defy explanation as lllusious. Tills is 
evident for two reasons. First, because they bear the 




Photograph made July 13th, 1907, at Alianxa, Chile, with the 
Amherst College telescope, by Mr.E.C.SUpher. The details in the 
photograph esnnut be reproduced by the half-tone process, but the 
Editor of the “Scientillc American” has seen the oases in them. 


same stamp of reality as the obvious details; secoudl.v, 
lieeause a canal that Is at one lime quite faint liecomes 
at another )a<ri<Ml so markedly Intense as to rival in 
iksiblilty any detail on the planet. 

Why Good "Semng" U Noceuary. 

Favorable conditions of atmimpbere are of course the 
essential factor In observations of the surface details 
of planets; second only to this stands the Importance 
of eyi-sight By good atmospheric conditions is not 
meant clear sktes only, hut rather the tranquillity of 
tile atr; uism tho latter depends the clearness and 
steadiness of the telescopic Image. It Is also true that 
the greater the aiierture of the telescope objective, the 
greater tho disturbing effect of the atmosphere and the 
less well defined the image of the planet will appear, 
'nuis it will be seen that what is seen on the planets 
is limited first of all by the condition of the air through 
which we must observe rather than the rise of the 
telescope It should be noted in this connection that 
the laiwell Observatory was located at Flagstaff — ele- 
vation, 7,250 feet — after investigating atmospheric con- 
ditions at many other places. The only other telescopes 
of whicli 1 am aware that have been located after such 
a search for excellent conditions of atmosphere are 
those at the olmervatories of Jarry-Desloges at Masse- 


* Innhlllty tu sev an luittsv of tho Hon rvrtvctod by t' 
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■ Ab an lllaKtratloD of tbla slnurb skeptlcUm a late book 
"Aatroiinmy — A Popnler HandtsMik,” by Prof. Jacoby of f'O- 
lunibla, tn treating tbe U«m aubiect, asya; “The poUr opote 
ai-cm to Ini rnaae to tbo Uartlso winter eeaeoD, and to dl- 
nilitliih Id the lummer” That the polar cape do change ta 
IhiB preditc menner la so obwrved tact, and bai been known 
bIu<«' instrumental mean* made aaeb obaervatlotM poaalbl* a 
half century or more ago. 


groa, Ft«iige, and at iirtit AMlKWh. 

■whldi he hga metto aeelng ttiegfi 
the otrikiiig agreement of bto dtniitMjin ^ 
wUh thoee made here, are at onOe ofvldMit nM 
ableL (See Bigs. » to 0 in aeCompanjytiW plgtA| , ^ 

With good seeing, good eyesight, a ' 
power, these Martian details are not « 
objects of virion. Tho remarkable ooi 
resulU obtained by the many obeerveM Who | 
to this planet shows that they eee trite n 
a dgnlllcant fact that those who have e 
best atmospheric conditions are seeing the c 
and lu tbe greatest numbers. Tbe crux of the nl 
Is, It seems, that those who wish to tHecredtt tl^‘^ 
ence of tbe canals will not make the condllii 
for their visibility. 

It is found that by dlaphragmlng tho objeottfhjil 
using a dark glass over tlie eye-piece o< the 
the definition is markedly improved. Not 
shaded glass and diaphragm correct In i 
are proven in practice to be important aUs tng|i 
planetary details With a magniflcatlon of neMp , , 
on Mars the best results are tMoaliy obtained «ltl|ngl^ 
tnree of from 12 to 1» inches. This same s aagnl to t tl ipn 
which is the one most used gives an image of the 
at Us near approaches to the Barth, whose sorfiioe le 
about twenty-five times as great as that of the Moon 
viewed w’lth the unaided eye. 

If telescoiies of large apertures fall to reveal Um 
canals and oases of Mars to an observer of good sirs- 
sight under favorable conditions of atmosphere. It must 
he due either to insincerity of purpose or to tbe diste- 
giird of Hueli principles as mentioned above. They have 
Imen seen here with both the 24-lucli refractor and the 
■lO-lm-h reflector, and with apertures 
anywhere bctwi-en 6 and 40 Inches. 
They were also seen by me through 
the desert air of the Tarapaca in 
Chile, with a three and one hnlf Igdi 
telcHctqs* and with tbe excellent 18- 
Inch refracting telescoiie of Amherst 
College. This forms conclusive proof 
that they are not functions either of 
refie<‘tor, refractor or of aperture. 

Furthermore, un absolutoly incon- 
tcstahlo proof of tbe reality of the 
canals and oases of Mars is furnished 
l)y the pliotograpbs of them. The 
sise of these photographic pictures of 
Mars, taken wlieii it is near the 
Kiirth, is from four to six tiaies 
greater, in surface, than the Moon to 
the unaidiHl eye. True it is that the 
murkings on the planets cannot be 
photograplieil as clearly as they can 
he seen visually, due to the fact that 
the sensitive emulsion of the plate 
nsiulres a longer time to receive Its 
Impression than does tbe eye, and 
eonse<|ueiitI,v the resulting iihoto- 
Kriipltio image is subjected to more 
atmospheric disturbances and be- 
I'oiues more or less blurred; but in 
spite of this great handicap, a ma- 
jority of tho canals and oases have 
loft their Impression on the photo 
graiihs, Some of the double canals 
hu\’e also been photographed os such. 
About twi-lvo or fiftw>n would (s-rhaps be a fair average 
of the ouiiibor of those marklags visible on a plate of 
a stugle region of the planet. Thus, many of the 
canals ami oases have Iwen recordeil on the photo- 
graphs, not once, but many hundreds of times over, by 
tbe tens of thousands of pliotograpiis obtained here 
since Lampland first succeeded in photograiihing them 
In 1006. Aside from this corrolmratlve evidence, they 
also show the distinct changes in the intensity of tli««e 
markingk wtdeh ots-iir from time to time. 

There is nothing in terrestrial topography or the 
markings on other planets that is comparable to tbe 
markings on Mars. In alt, about seven hundred oanals 
and oases have been.4>b8crvtM] here in the complicated 
network which covers the planet’s surface. 

We are no longer concerned with the discovery of 
new markings, but are pursuing a more detailed study 
of their upia>uranct> and behavior in search of tbe key 
to this most engaging riddle of the solar universe. 

Windmill with Emergency CouMetion to 
a Statimiary EnglM 

W ind-power is one of the cheapest forms of 
power at our dlsisisal. Unfortunately, it ha* ttoffs 
serious drawback of being irregular and intermittent In 
character. This defect la overcome at some Oenaan 
flour mills, according tu Prometheut, by numlng a wtod- 
miU in conjunction with an engine, which may eitiier 
HUiiplemeiit tbe power of ^ the wind continiially, pr 
only at times when there U a more or lew eoutpiete 





lOxpoHltloa wttlcb 
fi Grand (October 

(ratiiire «ny of the henvy machin- 
trlolty, ttae muttitude of appUca- 
DprcMMea on tbe vtaltor the almoat 
i tromlerfut agent; for no 
or Interests may Iw, some- 
I tills unique collection of elec- 
will aiipenl to and Interest him. 
rs, the Oorornment has contrlb- 
[I of popular Interest, and the 
I mint, which llliwtrates iiractlcally 
[the iiroductlon of a twenty-dollar 
J exhibition of the electrical equlre 
1), are attain to be seen, us well as the 
I by the Itureau of the Cenaiia. In 
n electrically ojierated series of cart- 
I from the Franlcford Arsenal, 
1 at the Pnnama-Pnclflc Kximsltloii, 
he various processes for maklntt Isilh 
_ . 1 those nsiHl In rapltl-flre ftuns. The 

ilitiiir rieparfmaht has a most Interestlnn and timely 
axhltiltlon of field alttnallnc inethwls us employed by 
the Vnlted States Army, IncludliiK a lmnd-<»iKTUted 
leaerator so small and cointiuct that It can lie curried 
on the back «f a mule, and yet isjwerful euouBh to be 
Of vest vaUiAble service In a cumisilttii In this con- 
aectton H may be noted that In the Navy exhibit there 
la a wlrelesB outfit, such as Is us*><l on all war vessels. 
In actual operation, and the visitors ean hear actual 
meaaagea bidn* transmitted hoih between the various 
naval stations and between the meu-of-war In this 



VMalty. 

Jn the department of eouunerclal exhibits' there 
hhMHy Is an lialiistry that has not i)rollted and been 
stmtlUfled by I be aid of elect rletty, and while there Is 
a of apparatus that will Interest the user of latwer 
In every dlvwtlon. there Is an tHiiiully larae numlier of 
ai»|dlcntlons in the afl'nlrs of every-day life that will 
aiilMal to ever.\oue. The restaurant Is there, with Its 
fllaetrlcnlly oiierated ranges and other lubor-savlnK de- 
vteea, as well aa the dairy, with its real cows that are 
milked by el**ctrlo iwwer, and the priss-sses of pasteurir.- 
Ing, bottlliiK. and IniUer inakliiB are there, eleolrlcally 
Oondocted, as well as a eoniplete lee ereain plant. A 
novelty Is the bakery In full oiK'ratlon, turnlnt! out a 
variety of attraetbe cakes, all of the operations of 
etftftitt the flour, inlvliig the donah and haUlritt, as well 
aa other sntuirdlnnte opernHoiis, helng performed with 
tlut,as.slslance of ehs.'lrle powei 

flPo the New Yorker wlio Is aeenslomed to seeliiK men 
at fre(]nenl Intervals workliiK over n maze of wires in 
excnvallons and manholes In the street the exhibition 
UlUstratiiiB the construction of the suliways In which 
tbe thousands of ndles of wires for the teleuraph, tele- 
phone, iwwer and many other purposes are aecomune 
dated will be of parllcnlur Interest, ns they convey 
some Idea of what these men arc doliiK luid how these 
wln»s are laid And an esiwelully InlerestliiK feature 
of this exhibit, whicli Ita’hides aetnal specimens of the 
underKnuind constructions which enable this distribu- 
tion of eleelrlellj to he made. Is a model sliovvliiK a 
specimen of the sid)-surrace eonsiruclloiiM (liat exist 
under the streets of a eltv, makliiK It evident that the 
ground iH-nealh ttie surface Is often full) as crowdtsl as 
the street above, and liy no means In ns orderly a man-" 
ner One of the most sensational plwes of apparatus 
sbown Is an oselllathnf transformer out til for testlug 
the bis porcelain Insulators that arc used on long 
dlolnnce transmission lines, althongb It can also Ih> 
applied to the testing of almost any Insulating dev lees 
A defective Insulator on sncli n line not tinly means a 
wasteful loss of current, but Is often an element of 
danger where hlgh-teiislou currents are being trnns- 
mlttiHl, and tbe extvense of searching these out and 
repladns them Is considerable Ily lui'ans of this com- 
pact testing set. which takes ‘2% kilowatts from a 00- 
cycle. 110-volt circuit and delivers II at 125,000 volts, 
the largest and most expensive Insnlalor can Ik* satls- 
factoiily tested, and >11 Its W(sik ivolnts searched mit 
without Injury. To see this outfit In oiieratlon, with 
the great crackling arc across Its sphere gap, Is an 
object lesson to the uninitiated. 

Of lamiwt of every size and description there is no 
lack, as well as many kinds of batteries; and these lead 
, to the very practical display of commercial vehicles, 
which put forth strong claims for simplicity and eon- 
venleuce. Another device that appeals to the pnWlc Is 
a water sterllUer tliut acts directly on the water as it 
is delivered, the operation of turning on the water also 
starting th© aterlllxlng amtaratus, which operates by 
the application of ooone. So efficient la this system 
Claimed to be that It will. In a large apparatus, com- 
Ifieteiy aterlltoe the worst sewage. Another every-day 
»«itat la the barber shop. In which electricity furnishes 
fidt wotM*, a atehiu sterttlaliig drum, vibrators, and h 
lldit iribNMag device. 

Of tlH» houaobold devices there are legions, all tend- 
iiljl fp iMi&iittfJr and lighten ttae work of the thnlly, and 
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eonaeqneatly nnlveraally attractive; but among these 
there Is little of novelty, except it be In refinements. 
Taken as a whole, this exhibition, while Interesting and 
instructive to tbe electriclaii. Is particularly attractive 
to tbe layman, and probably this Is the dlrecUuii of the 
greatest value In shows of the kind. 

Electric Death 

A Snggcatlon for Its Prevention 
By PhiUip E. Edelman 

T he writer Itaptwued to he on hand at one of the 
recent accidental eleetrleal deaths and feels that 
many of these family robbing Incidents could be easily 
prevented, it was the idd story of the 2,0tMi volt line 
nut being a sufficient distance away from surrounding 
trees, barns, etc. The unfortunate victim was caught 
while engaged bi the work of trimming a tree, the 2,000 
volt line being Hubstautlally In contact with the tree 
Now, aside fr»im these occasional and too fre<|uent 
ucoldeuts, the writer, and doubtless others, has noticed 
that there is a grounding at many p<iluts where such 
wires touch tree to|js; stMrks may often Ite seen passing 
between the wires and the branches of tbe tree 
With the knowiedge that higher isiles are more ex- 
jienslve and that underground conduits are very costly, 
the writer wonld still suggest that every munhipallly 
granting right of way for a high voltage line sisnild 
rmiulro such wires to he ee|tarat»>d from all snrrouiid- 
Ing objects by a distance of not less than eight or ten 
feet. This may mean the use of higher {Mtles at parts 
of the line or even leiigtlis of Insulated cable, but tbe 
cost would be offset by the coiiseqiieiit frwdom from 
line loss, danger of breaking wires, and sllll uiort*, In 
the saving 4if \aluulile civilian Ihes. 

The ptihllc ought to reall»* that tin* same wire which 
may only Is* three slxits'iilhs of an Ineh In diameter 
and UK>k very lunuceul. Is capable of transmitting many 
kilowatts liistaiitaueously to a huniau body, and com- 
prises, In fact, a high power death-ileallng eletirie gun 
Two thouMHial volts at <uily I aniiiere Is equivalent to 
the force of more than two h«rse-|s»wer: appllevi elei*- 
trlcally to a small is>rtl<ai of a body. 11 acts much like 
u bullet as far os Us (swer effect la concerned. 

1'he wriler has been Informed by a trnusmiaslon line 
engineer that fooUab buiitsmeu constitute a menace lo 
high tension traaamisston lines, because with the cow- 
ardly brav'cry of uou-publiclty they shoot at and hit the 
life and line-Mvlng liwulalors Ho fur has this meuuc'e 
PMcee<1ed that stH*clal steel-clad bullet-proof Uisulators 
have had to he designed The re|mlr of such a high 
tension line la no child’s play, and the foreman takes 
considerable resismslhlllly when he sends back word to 
the iwwer-house that the line Is clear Should a single 
lineman remain on the jsile when Ibe i:{,2U(» or higher 
voltage su|)ply Is turned on, Instant death is a prolai- 
blllty. 

Again, It should be said, ‘Tlespect, don’t fear, elec- 
tricity, but use every precaution for safety." It Is not 
safe lo have a loaded gun |M>lnti*d ut u good clllzt'u : It 
Is no safer to expose him to the bare or Insufficiently 
Insnialtsl "electric gun.” The use of eleetrlelly is.en- 
tlrel.v safe If onI>’ It Is pro|K*rly transmitted anil 
applied; misused It bas uo mercy and h|k*IIs uk\iu 

Sex Differentiation 

I N bis presidential address U>fore the Itrltlsh Ass<x*ln- 
tloii for the Advane4>menl of Selene«*. at MellMiurne, 
Austriilia, I’rttf WHIInm I<nli*Nun In dlseiisstiig Iler«sl 
Ity considers htiw* the eharaeterlslles of u populiithin of 
dlffepeiitlntevl memls^rs would Is* dlslrtliiiled among 
their offspring, and he has the following to say In rela- 
tion to this prolileni' "Formerly It was ho|H*d that liy 
the simple Insiiecllon of enibry<ilogleal pns'esses 1h<* 
modes of herevUty might Is* aseertalntsl, the actual 
ui(*<iianlMiu by which the offsiirlng Is formed from the 
tssly of the parent In that endeavor a nolile pile of 
evidence has been accuinuluted. All that can be mndt* 
visible by existing methods has been seen, hut vve come 
little tr at all nearer to the central mystery We s»*»* 
nothing that we can analyxe further— nothing that can 
Ik* translated Into terms less Insenitahle than tin* 
pbysioIi>glcal events themselves. Not only dis>H embry- 
ology give no direct aid, but the failure of eylobigy Is, 
so far ns I can Judge, equally complete. Tbe ebronio- 
sonies of nearly related erentures may be nllerly dif- 
ferent both In numlier, slxe, and form. Only one 1111*00 
of evidence enc<iaraged the old horie that a eonms-tlon 
might be traceable between the visible ebaraet«*rlHllrs 
of the bwly and those of the chruniosomes. I n*fer, of 
course, to the accessory chromosome, which In many 
animals distinguishes tbe s|s>rmntozuon ulsiut to form a 
female In fertiUsatloD. Even It, however, cannot he 
dnlmod as the cause of sexual differentiation, for It 
may be ivalred in forum closely allied to those In which 
it Is uniialred or accessory. The distinct lou may U* 
present or wanting, like any other secondary sexual 
Character. Indeed, ao long as no one can show con- 
sistent distinctions betwqeo the cytologlcal characters 
of somatic tissues In tbe same Individual we ean 
scarcely expect to perceive such distinctions Iwtweeu the 
cbromoaomM of tbe various types." 
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(Eam0)ionb(ttrr 

[The editor* are not leHponHibli' foi Htah-menlH made 
in the rorregpondence cotumn AnonymouM romiiiuni- 
cutloa* cannot bt congidoed, but the noriieg of eone- 
gpoHdcntg Will be u'llhhild when so desind | 

An Opinion of Our War Number 

While I have* alreadv expressed tt v(*rl>nllv. I want to 
pill in writing in.v iippreelation of the War Niinibei of 
tile .s< ikntiku Amehican 

It Is full of Just (he sort of Information tlinr I shall 
want to keep right at hand foi refereiict* many times 
during tin* jirogress of tin* eoiitllel It Is all hnndled In 
a Very effective niul interesting way 

KnwiN A Waiton, 

.tdierllslng Maniigi-r of 'I’lrnkln ItolJei Hearing (,’o 

Detroit, JMleli 

Rabbits in Oil Pipe Lines 

To the Editor of the SeirNnue Amuck vn - 

I not(* in tilt* Issue of Man pa|K*r of tin* UJml ultimo 
an artlelr* entilbsl ".'<trange Animal 'I'l ageclies," that I 
inclose, stating that In tin* jiioeess of laving tin* pipe 
lines of the Midway Fl<*ltl tin* llnt*s have to he tnken up 
lo take call the ralilills 'I'lils Is ralliei nil-li’acling 'I’ln* 
rahliilN do gel Into tin* lines, lull In tin* inocess of hiv- 
ing pipe for niaii.v yenrs, llierc* is one niiin assigned to 
the duty of earefnll.v t*\imilning every Joint just as It 
Is screwed to the last lust laid, to .sts* tint only that 
lliere are no niilinals in II, hut also, what Is mneli more* 
likely, that lln>ii* Is lai dirt In It. iiml pits* lines arc* not 
takc*n n|i to take ralihlts cait of tliein, as tin* Inst pnrt of 
the artleli* vviaild Indienli* was a eoninnai i»rae(l(>e Tin* 
duck (Mirl of the Klorv Is coireel Thev do alight on 
the oil, titinking It watei, and nsnnilv |H*rish, nolwilh- 
Htnndlng that then* Is a lake* si\ miles wide vvllliin 
Ki*ven miles of and In plain sight of the oil ponds 

Taft. Cal J W. .Sqm RES 

The Indomitable Enjnneer 

To the Editor of the .Sc ii- ntific Axiebican: 

1 have read with Inleivsi ycajr wlllorlal of the 22nd 
ulllmo. entltl(*d ‘Tin* Imhaidtahh* Engineer" The eii- 
gln(><*r until ipilte receiillv has ri'ec'lvetl hnl Hlth* iirnlse 
or reward for his great share In tin* npliullding of onr 
eoiniiarallvely new and great ronnirv Even In onr 
limes, his projes'ls and Imiirovemeiiis hegan with pics 
net*!* woik In load and lallway lailldlicg, and have 
rc*aehc*d a ccmsnmmaihac in such Impressive* works as 
the I’anama Ciiiial, tin* r(*nnsvlvanhi Tiiicnels ami II<*li 
Cate Hridgi*, and gieat ladldlngs, liticlgc*s, and siiliways, 
excellent examplc*s of whleli will la* found In \ew lork 
city. 

In tbe Illustration vcai licke of onr Hell Hate Hrldgo 
across the East Itlvec, voiii appri'Phitlon of tin* cm 
naimat engliie(*r, (insiav T,lnd(>nthal Is e\ei*c>dlngl,v vv’<*ll 
dc'served. His iiiTstsiency . vesotireefnlni*ss and aldllly 
to surmount iinv c'liglneerlng dllllenlly eiillllc* him to lie 
ri*Kardc*d us one of tin* gvent eicglin>c>iH of the |in*sent 

.'-tlH*ctal .Isslslnnl to l'rc*sident of tiu* 1‘ennsy Ivalda 
Uicllrcaid Ccaiiiatny 

Pldludelphia, 1-a 


Our Latin American Opportunity 

U NDKIt the alcove title we puhllslnsl In the SriEN- 
line Vmvcccc VS' cef Oeiolier .'lid, ten uiltc-le liy .Tcclin 
HMrrc*tl. dlreelcir-gt*neral icf tile I’an .\mei lean I'ldon. 
Hy an nnfca'tnnalc* sllii, tin* snh-tltU* " \n El Donido for 
Our Hiisiness Men" was us(*d This with done eidlrely 
on our own n*,spccnslldlltv and wlllnmt ]K'rndssion of 
the anlhcci It v'.\i)n*ssi>s an atlliccde entlrc*ly at vurl- 
une»* vvltli that cef Mr Itarrett, wine has heen em|iliatlc 
In slating that the Held Is In me si*icse an El Occrado, 
lent simply a grt*al h*gttlcmiti*, mitnral cepportunlty, 
wlilch, Inewevei, Is siilTering freene serhais linaicetal strin 
geieey In eiilllng teur atlentheii to the snle-tllle, Mr 
Itnrrelt writes 

"Of eceiirsc*, I realim* fully that vvhoev'er tent that side 
head lie had little* Ihceught of tlie emlenrrasstm*nt It 
would cause me cer he would met have deene It Yeen 
wceuld Ik* suriertsed tee notice how a thing like tlnil at 
tracts atteiitleen. feer at least a deey.en p(*rs(*ns have 
nlr*>odv Hpcekc*n Ice me alecait It It eanie In as ii.irticii 
larly Imeppcerliine lecs’iinse we rc-ec'utly seiet cent a etr 
culur In which we used Hie wind "El One ado" .end 
emphasized the fact that there was no siirh lonililum 
of commerce In Latin .America Then, again, in the 
meeting the <ilh(*r day of the National f'ommlllc'e ai> 
IK>lnt(*d ley H(*cr(>liiry Redlield to ecensldei the* trade 
altuallun In Tgttin America, 1 made a parthmlarly 
earnest apieeal to the linsluess lnteri*sls of tin* eonniry 
lo prevent the Idea s|ireadlng throiigliont Hie land Heat 
there was uu El Dorado for Ainerletm eoinuieiee in 
theae countries. All this will enable yon to M‘e that my 
embarrusameut waa quite acute " 




Electric heating unlta In the furnace room. 


Swltchboanl In the prinelpal'a ofDce. 


The Electric High School 

A Building Heated by Electricity 

By G. L. Dilworth 


T o the high Bohool of Ilnport, Idaho 
Moiikh tlH> diHtllu'tlou of hi'liiu the 
flnit large huUdlug in the world to Im> 
exrluHiveljr ron by electricity. In thbt 
building electricity Ih uIbo nwed for a 
wide variety of other ubcb, niid hetu-e 
It ImH come to be called U»e "Electric 
High Hchool." 

ItuiM^rt Ih the raetroixdlH of the (iov- 
eminent Minidoka Irrlgiitlmi l^rojivt 
on the ilnake Jtlvor, u region which 
eight years ago was a sage hriwh dcK- 
ert, hut which now 1 m n dcrmcly setIhMl 
fanning comiminlty. forming tlie now 
county of Minidoka with Uuiwrl as its 
couuty sent, The Hotllers on thiH 
Iiroject are luteriHcly progreNslve and 
are determined to have for themHelvcH 
and their cliUdren advantagoH, ch|) 0- 
clully (Hlucatioiml adinntuges, that will 
equal tlume of the beat and moHt pro- 
graoMlve eltlcH of the* country. For this 
reaaun they have provided buildings, 
equipment, courHce of study, and tcmdi- 
ers equal to the liest. Hikk-IhI Instruc- 
tors arc provided for cooking, sewing, 
manual training, music, drawing, ath- 
letics, etc., and all courses arc designed 
to meet the modern Idea that they must 
be iiractlcnl and of practh-ul bcnellt. 

"The Electric High School’’ Is a 
three-story building built of mottled- 
huff pressed brick. On tlie ground floor 
there are manual training rooms, 
ispilppcd with a 1(1 horse-power motor 
for driving the ventilating fan and pro- 
viding iM)wcr for the lathes, saws, and 
other machinery iid'essary In this de- 
imrtmeiit, and benches with nil tools 
and equipment necessary for a class 
of twenty at a time , u sewing room ; 
a cooking riHtm with elect ile disk stines 


and cooking utensils for a -elaM 
twenty girls at n time; a 
lunch room; a large gyrnnaatum Wttll 
galleries for M|>ectatora the (all iMN^Ii 
on each side and the open 
across one end ; Janitor’s supidy raoiMii 
transformer romu ; electric futnMa 
room ; plenum chamber ; agrteuMilM 
room ; and on opposite aides of tbe cink> 
nasliim dressing rooms, shower bgtlmi 
and sanliarleM for boys and for glita. 

On tbe first floor are library; etai*k 
rooms; prlnelpul's olHco; ladles' Wsb 
room; eloak rooms; and andltMtlBli 
and stage and dressing rooms. 

On the se<-oiHl floor are two dam 
mums, five recitation rooms, and lob* 
oratories, cloak rooms, boys’ and glda* 
Hiinltnrles, and Janitor’s sutmty rocM. 
The science nsmis on this floor are Kt- 
ceptlonally fine, conslstlug of a lectiuw 
room with raised stmts and, on one 8td% 
n ('heralcnl laboratory with Iiydranti 
and locker space for a class of twemtp 
performing Individual experiments at a 
time, and on the tither side a laboratory 
for physics and botany with dark roan 
adjoining for photography, tllass anfl 
paneled partitions separate the lubora* 
torles from the lecture room. 

’Ttie auditorium is seated with flHO 
0[>era chairs, and has a large stage for 
theatricals. The clw'trlc lighting for 
tbe stage Is iwpeclully fine, being saM 
to bo equal to the best theaters. An 
outlet at tbe back of tbe rooms Is pro* 
vlded for the use of stereoptlcon or 
moving picture machine. The sdenoe 
lecture room Is also equipiied for tho 
use of the stereoptlcou and for olitalm 
Ing current for electrical expedmenta. 

(Oonolsded on page SMS.) 


Hot'water tank in the plenum chnmber. 







Fig. 1.— D/mim Mtehiiicry at Eiffel Tower. Fig. 2.— Transmitting keys and control boards. 


Radio-telegraphy at the Eiffel Tower 

The First Station of an Interconnecting Chain Linking French Possessions 


|rnQit eoTeral years the republic of France lym been 
)t|in0lM(lng toward the erection and operation of a 
glMe^ued chain of imwerful ‘‘wlroleas’’ telesrnph sta- 
ttmw to Interconnect Paris and the French ttosseealons 
tM, Africa, Aala, America, and Uceanlca. Although the 
naturtunate complications which arose In the planning 
df Bngland'a Imiterlal Wireless Chain have been 
•vaWed, there have been many delays, and numbers of 
pMflc are Inclined to blame various political and cable- 
tel hg t aph Interests for the slownoaa tu 
trrtvlng at necessary declslona prellral- 
WMT to Plans for construction. The Etiro- 
IkNtA nations bear lu mind the need of in- 
■MM communication between the coloniea 
and from them to the capitals, and feel 
tnssitiirr so long as they must depend en- 
tlMiy upon cables, in time of war, when 
attempts to enforce Isolation of distant 
adfliary forces by the cutting of ixile, 
onAerground and submarine wire llnea are 
among the first stepa of an attack, radlo- 
teiegrapby may be depended upon, since 
the entire ptimt Is localised and may Ite 
protected tar more efficiently than may 
aa}’ long conductors. Since war clouds 
aitt ever present, at Icaat In Imagination, 

•peed of erection and in beginning tele- 
graph service has been a first considera- 
tion In the several government plans for 
covering large spans on the earth’s sur- 
faee by ra<Uu. 

Jilko other nations, France has had be- 
finre her the difficulty of deciding upon the 
proper and best “system" of radlo-toleg- 
raptiy to adopt, and this need of making a 
choico among the aeveral manufacturing 
eogporatlons is said to have been the ac- 
taal reason for delay. It la realised that 
aommunicatlon, to be dependable for mill- 
taiy as well as civil uses, must be of a 


By John L. Hogan, Jr. 

sort entirely comparable to that given by cables under 
favorable conditions. Hlnce the French plan embraces 
irnlrs of atatlona separated by distances as groat as 
U.OIKI kilometers (fi.QQO statute miles), from Uuadclouite 
to the Mamnlaea, and 6300 klloineters (4.200 statute 
miles), from l^ria to Guadeloupe, It is essential to 
select and plan the proiMoed atatlons with great care. 
At present the longest spans covered by “wireless" com- 
mercially are between the Marconi stations at Glace 



Fig. 8,-~Tlw rotary apark gap. 


liay. Nova acotia, and CUfden, Ireland, some 2,000 
miles, and by the Poulsen Ntiilions at Miin Francisco 
and in (lonolulu, about 2, .300 miles These pairs of 
stations exchange messages regulurl}, but have been 
siHuellroes forced to rcjK-'al or even to susrs'iid commu- 
nication teuiiMirarily Ixs'ause of severe atmospheric 
disturbances. The new (InUlschmldt stations at 
Hanover, Germany, and Tuckerton, N. J., arc said 
to have a commercially rellnhlo radius of 4,7(W statute 
miles which Kei>arates them. Kut no one 
has yet demonstrated the fensiblllly of 
regular signaling any farther than 2.000 
miles, much less across stretches of 6,000; 
the (lltflcuItJes become ropldly greater as 
the sepnrotlon Increoses l^eyond 2.0tK) 
miles, and new problems are brought Into 
the design of apiojratus It is believed by 
ndvBtK'cd radio engineers, however, thot 
even such great distances ns O.tKIO miles 
may be covered dependably by a proper 
seli'ctlon of Instruments and methods 
which hove already lieen develoiwd, but 
which are not widely known. 

At the base of the Eiffel Tower, In 
Paris, the governitumt has maintained for 
many years a military and cxtierimentnl 
radio station, a\»d It is here that tests an* 
proeet>dlng with a view toward detennln- 
liig the l)est types of api>arntuH for the 
new hlgh-isiwore<l stations. At this sta- 
tion the antenna wires, which are limited 
in nunilK-r to six, w) as not to defntv the 
tower and Champ de Mars, ran fnira the 
apparatus bouse built underground to the 
tower top, In an Inverted fan arrange- 
ment. Allliough the aerial Is thus mnde 
smaller than It might be If strung from a 
mast built especially for "wireless," the 
great height which Is reachv'd (984 feet) 
(Patialudoil on pa»e 3tS ) 








Th* Francli Cunpaitn 

O CTOBBU 10th mukfH f<mr wwks that thf (Jj-rmana 
have bPL'ii hoUlliiK tin* lllu* iiIoiik Ihi' A1 kih> lllv»‘r, 
tlX! ArKoniw'H, mid thi> Kroiich Ixirdor d**|)urtUM-iitM. 
When they llrst fell huek to this line they had the 
eholee liotweeii I wo iilmm for the strateule use of their 
military foret*s. One was to hold the lines In k'rmiee 
with uiiiiluiutn force while eoneeiitratlnK their efforts 
fur a time aualnst the Kussinu iiitasloii, while the other 
was to UM‘ the strotijjly entreuehed lines of the Aisne 
as a base from which to attompt a new move aKainst 
the French and British armies. 

After tile battle of the Marno the French required 
time to orKaiiise their forc'cs and to net started on their 
aSKresNlvo eauijialKi) ^'he Oermans seem to have e\- 
liwted this, and to have tnk(>n advantage of It to 
reform their lines and to divert their strength for u 
time to the eastern held of ois*rutlons. It Is not lie- 
lleved that any (lertimn eurps were mdually transferred 
from Fiance to Bast Prussia. This Is V(>ry unlikely 
when Oermmiy had large forces of reserves at home 
read! lo move to the front. The diversion of force 
came from sending to the east even the reserves ttiot 
wimid normally have gone to strengthen their local 
eorjis in Frunee. 

This relnforeetnent of the tlerman nnnlea In the east 
etiahled them to drive the Busslans out of Bast Prussia 
and to force them sixty miles hejond their border to 
the NIeiiian Kiver, At the same time the Oemiuus 
pushed forward their armies lit Poland to a line run- 
ning near Ploek and Klelee. 

The development of (he hrst turning move of the 
Allies r»>enlled the (Jerumn efforts to Frunee. They 
were eonfrontiHl with two dangers The turning mover 
If successful, would f<iree their retirement fnim their 
IHwItlon, won at such great cost. The advance of the 
French against the tiermaii llflh army In the woodv'd 
hills northwest <»f terdiin threatened lo cut the Oer- 
man line In two, with much more serious possibilities 
than the turiiliig move 'I'he llrst effort of the Oer- 
mans was to cheek these two strategic moves of the 
Allies 

'IIh' forces near Khelms were piisheil forward In a 
denionstratiiai lo lend the Allies to slrmigtheli this imrt 
of their line. Reserves were rushed tvi the tlfth army 
lo enable it to hold its ground. In the north, esiKsdally, 
the tJermuns were hard pressed to muster the forws 
needed to o|i(s)se the Allies’ enveloivlng attack, lliis 
they did by throwing Into the front Ihie the reserves 
from the eenler of their lino, by rushing to the flank 
a part of their army from Belgium, and by stripping 
the eaptiired French cities of thoir (lerraan garrisons. 
JOspeelall.v was their llru> strengthened by reserve wiqis 
newly hi ought from (lerumny, that w'ore rushed to the 
front h,v nut relies that may prove to have set now rec- 
oids for dlstanee and strength of force. 

Cheekwl In this llrst nttemiit of the army of (len. 
d'Amade to reach th«‘ tleriimn rear, the Allies reverted 
to an extenshai of their original proJ»s-t. New oorjis 
vveie rushtsl lo the north behind (he shelter of the 
troops already In line, and the Allies' flank was extetidetl 
north of the Homme River, fheekwl again at Albert 
anil liapaume, the maneuver bad to be pushisl still 
furtlwr. 

For the past ten days the British have lieen moving 
to the eonilneiit their second oontlugent. When the 
pris'himutton of war was issued by the King on August 
•Rli the army reserves, the siieclal reserves, and the 
territorial forces were called to the colors. A ilay or 
two later Purllameiil authorized :itKt,0()0 volunteers. 

In military organization (Jreat Britain has practically 
the same system as the Pulted States. In tact ours Is 
Jt 


Inherited from them along with the majority ot the 
basic legal and social principles on which our govern- 
mental organisation Is founded. The territorials corre- 
sitond to our mllittu. except that the British territorials 
may be called out for service anywhere in the Bmpire. 
The army reserve Is comiwHed of ex-aoldlers ; the special 
reserve Is composed of civilians of special training. 
Both reserves join the regular army on call tor active 
service; lii these only disw the British service differ 
markedly from ours. 

Frtsu the volunteers and from the detachments of 
regulars gathered In from all parts of the Empire, 
Orcat Britain must by now have orgunlsed a new army 
for service on the continent. Rumors of the move to 
the front of such a fonv have come through, but uo 
Inkling of its destlnatloii. The extension of the left 
flank of the Allies to the vicinity of Lille indicates 
the probahltity of this new British army on the ex- 
treme left flunk. 

To defeat this further extension of the enveloping 
move of their opponents the Oermans attempted the 
matieuver of breaking through the French line to get 
In rear of their flank. From the 1st to the 8th of Oe- 
tolier they made desperate assaults im the lines between 
the Homme and the Avre and forced the French back 
to new tsmltious In roar. They were unable, however, 
to break through. In order to riieck ttie (lerwaii at- 
tacks tlie French had to divert to this fleW some ot the 
forces Intended fur extending their flank. The Uenuan 
HMsHUlts were to this extent successful In crippling the 
turning move of the Allies. 

(iermauy Is now sending her cavalry Into the fight 
to stop the Allies’ tunilug move. These trooiw are of 
little value In the claao tightliig of the geuersl line of 
buttle. But on the flank their mobility makes them of 
eH|M>clal ImiMirtunce. It was by nn army of 70,0011 men 
that Hen. v«m Kluek protected his move during the 
rapid advance Into France of the first days of the war. 
The French ami British have fop similar rt>aHonM puabod 


advance into East Prussia ami aallota. tlMdg 
staff hod to decide wltetlier to remain on tbg 
in the eastern eauipalgh or to ad<fl>t the offeiudv* kt'''#|n 
expenae of the French campaign. It Was impirik ltff tn 
make an overiMvwerlng effort in hotli directUMlMr ^ 
an iKiual division of forces would invite disaster 
theaters of oiieration. Apparently they adeim|( 
Intermediate policy. Doe to an exiiected alown%i| Ijl;, ' 
the aggressive operations on the part of the FriMnL' 
the Hermans took advantage of the lull in ot>enri|M 
111 Franco to strike a blow to the east Their, ' 

iwisithm and their highly developed railway 
aldist this plan of operations and gave them an- 
preclable advantage In that they can oohc«itrtit»||^,, 
majority of their for<.-es first on <uie border apd |pi|[| 
00 the other as the progress of the camiadgit i 
demand. „ 

This is the strategy that appeals to the Hennana,' 
is that which won success for their king and 
Frederick tlrn Hrt>at whose campaigns are the nrMe 
and boast of every Herman. By making use of PW- 
sla’s central tKwithm and the moldllty and eltlclencjLfi^ 
her trvMipM Frederick fought off the attacks of enenm'' 
<m all sides and turnm) over to his suceessor an » 
Jaa^ and strengthemsl klngdimi. Especlolly was t](& 
advantage of a central ]Misitloii oxeinpUUed In his stn^ 
pgy in the seven years war of 1758 to 17fl!l. An echo^ 
this apismiHHl In America In the French and ludlglt 
war, in which Washington’s military genlns slutwrij 
itself In the salvation of the British eolnron after BnRL 
dock's defeat near the present i-lty of Plttslmrgh. 

In 1708 Marla Thervsia, Empress of Austria, aw^- 
ceeded In forming a issilltlon of Austria, Saxony, Hw«> • 
d#U, and Hussla, to crush Prussia and return to Alia* 
trig the province of Hllesla that liad been wrested ftott 
her In the war of the Ausliinn Sueceasloii In 1741-1?^ 
I'he followlnK year France Joined the cohIIUod . and 
Frederick was confrontei] with a strung army odniuo- 
ing from the west while be was huttllng with the AlW- 


thelr cavalry forward to their extreme flank, which 
district will soon witness some of the greatest numated 
••onfllets of recent centuries. While making every effort 
lo foil the threotcnlttg moves of the Allies agaiiMt their 
northern flank, the Oermans have also lieen trying out 
the south flank of the French line. By the use of their 
heavy 11-liieh Meld mortars they have brought a tire 
to ls>nr upon the line of French forts along tbq bills on 
the east side of the Meuse, south of Verdun, that has 
enabled them to break tbrotigh the llrst Utie of defense. 
The capture of Fort Camp des Romalns at St. Mlblel 
and the slleuciitg of the forts on either side enabled the 
army of the Bavarian Prince Kuiifirecht to push for- 
ward to the Meuse River, where they have i(tterrU|>ted 
the princliwl supply route for Verdun and the French 
line to tho south. 

The object of this assault la not to o|ien across the 
Cotes de Meuse a route for the main armies to advance. 
It Is rather to got behind the French line in aumeteut 


trlaiiM and Haxons In Hllestu. In both Hrids the heatile 
armies largely outnumliertsl the total Prugatan mllfiaiff, 
strength. 

To cumbnt these armies that might have ernwh^ 
him by mere weight of numbers if they Imd beilB 
allowed to unite, Frederick abandoued the flekl to 
Austrians and moved every unit westward to onflow 
the French. He concentrated his forces at Rombacii, , 
and on November 9th, 1757, signally defeated 
French, though outnumbered Uiree to ohe. t ' 

Loavliig the fragments of the French army unopposed. 
Frederick again collecttsl his forces amt hastened 1184% 
to BUesta to confront the Austrians Tills mnrcll 
aoo miles after a hard won virtory over superior mu#' 
bars la one of the ngted military wuvementa ot htapMff,.; 
Juat one month after Roaabach, on Hecember JUk,' ltw|, 
Flwderick met the Austrians at IsKuttmo, near BvaaNiii' 
WIrii 80,000 Prusrians be dsteateft dOyWO Aiwtrtlp^ 
and captured 21,000 prisonecs. 


force to oiien up to the north or sooth the routes tor 
tho final advance. The strengthening of the Frenrii 
line at this (mint has thwarted this (dan. 

The ('ontliimniH extetwlou to the north oC thp ihMS 
of the opisislng forces must be to wtne aatent at the 
exiiense ot their southern flanks. If marit fkrihar 
continued, the Allies may take advantadn ot iMelt 
numerical superiority to work the same aawniTSr 
against the German south flank. 8nch-a mofe woilt 
be against their fixed policy, which to to maintgln ,diN(p 
nectlOn with thh Noftii Sea ports, !)«& it mlBkt’i^ 
adopted for one move ot the campaign. 

When the Germans found their first dash Into ITnaee 
check*ed while the Bnsalana were malring k vletovia«R 


My a oontlnnatlon of snch taolMii ho was aide ttt 
«t«ad off bto powerful adi«rnnHiU> wieh eltont lliiiilft 
in the final peace Pmssla wito enn|l|>miMt in thn iniMMf 
eibBMrsttoria. ]ttohri«iiidflff'flM«^^ 

.teted knd expedited hy mtn hUd- npri^ '' 

tlmt rite Oermans hope to ohttrii : 

rite twnflict with a sirnttor «mg/of 'tUpitrih W i 
ttaving turned their rimenglh \ 

OditeiHM found ritoft the Bomilite idriMMM' tiriui Mmw ' 
''l|h.fdfl|inpngtratl«n. AtUtorior 

fnrees npMty' 'Ipte^ the Brnniiih^' 

Ntompn Jriver. 1 

OHtoi on the Ntemmb'W nirieS'nM«^'4ff.^|idi^ 









' :■ ''"'t'a* i"'" ■ IW'iWW 

SCffiOTlPCAMHaCM* ‘ " 


Our Merchant Marine— -Past, Present, aii^ 

in.— The Future 

By Winthrop L. Marvin, Author of “ The American Merchant Marine. Its History and 


I N two eHrltf^r ortlcl*^, flic Mploiidld prowtli of the 
Americuu mcrclumt uiuiduc tlii-oueh the lirsf half of 
the laet century, und IIh HUlMci|ucut decline, have lioen 
deHcrlheil, «iid the lucMcnt iilftutdc weukncHH uf our 
lucrcbaut fleet in (iverHctni triide — In contraHt with the 
vuet hIkc of our coiiNtwlne fleet— I uih licen con«ld<*red. 

What, then, of the future'/ Are there any new or old 
national rwlleleH that eun be invoked to {tlve the United 
Utntea the placr to which it la entltleal on tlie iMcan’ 
For one thiiin, nn ex|M>riuient in fiw h1i1)im 1m now lieiiiK 
tried. From the jear 17«« to nH'_> Ainerienn reirlHiry 
as a Keuerol rule had been denied to all MbipM lliat 
were not of Ajnerleuii eoiiMlruethai. The |airi«)K*‘ of 
thlM itolley WHS to Hbleld and eneouratre Aaierleaii 
HhlliyardM, mo valuable lo Ibe national defence. The 
motive waH Kood, laif the inetlnHl was inelleetlve for 
the larKe develoiinieni of a irierebant marine. It was 
OM if there liad lieeii a iirolilbltory tariff dut.i iiiMin 
the Minehluery of ieville oi' otlier inillM, with no duty 
on or protiM'tlon for the iiroduetM of that nun blnery 
or IniluMtr.v 

Shl|iH are I lie niMcbliier.v, or the tools, of flie Mhlp- 
owner'M I rude lie will Im.v and umo that nmelilnery, 
or IhoHe toolN, oiil.i If be eun eonduet a iirollfable IiuhI- 
ni'MM. OdierwlMc la' will not be able to pun'iiaMe und 
eui|tlo,i llieta, and a Mbeer proliibltlon on tbelr imrxir- 
tfttloii from other landM will be a matter of mere aead- 
euile lafercMt. 

8o it liUM lieen with prohIbUlou of imiKirt, or Ameri- 
can reKlMlr.v, of rorelKn-lmlll vcmmcIm Of ItMclf nnd liy 
ItNelf, it iMiN lieen linpoleni to make American Hblpyarda 
liroMperouM or lo create ii ureal Auawlean merchant 
marine in oversenN iradt^— « lileli 1m primarily a proh- 
lera of prodtable MhipownliiK' or oiK'rntlon. There haa 
Iwon a Krent deni of eonfiiMed thlnklnt; and wrltlUK on 
thiM aubjeet, dial even uoiv the UMMcrtlon 1m ofleii made 
by araue public man or uewMpa|M>r that Amerleuii oe<>uu 
ahlppliiK liUH been “protected to death" — whereuM It 
hUM never- In our time, lieen pioleeled at all Neither 
u protei'tlonlMt iiolley nor a free trade policy hiiM he<>n 
eoiiMlMtently applied and tried, ahd the rcMult has heon 
jina'lia'ly what mltthl ha\e been untidpated. 

In the lieKlnulnir — iiH laiM lieen mIiowii In n previous 
arltele — the mithaial iH>li(.\ wum a wholly Mane nnd eon- 
alMleut one. That wum the pulley of WnMhliiittoi), .teffer- 
Noii, atal MadlMoii. I'lider their lawH, that proved ho 
wonderfully MueeeaMful, Ainerlean rejilntry wum Klven 
onlj to Amerlenu-lmllt shliiM, but iirofereiiee In employ- 
ment WUH nbaolutely Kmiranteed to flioMc nIiIiim hy a 
differential euatoraH duty of lb jH'r cent on their Iniiiort 
e«i'goe»---hy an even ^reuli>r differential In the rich 
Knat India trade — and hy heM\lly diNerimtmiliiJK tou- 
natte taxea. That Im, hoth Mhlphiilldine nnd NhipowniDK 
were jiowerfully nnh'd and eueonraKol hy the (lovern- 
meiit Later, when the preferential iwlley and the 
iDiMlern mail HuliMldlcM were Hwept away ami im'OUIi 
« hl|Miwu1iiK WUM left a completely nnproteetod liidiiHtry, 
the prohlhltive iirotts-tion on MhlphiilldliiK renmliuHl 
Thai wa« only one half of (tie “policy of the falherM," 
Hial the less vital half, nn<l, of eoiii>ie. It wan utterly 
lneffe<'tlve. It could not poMMihly have been otherwlMe. 

There was, however, UiIm Important qualltleation, that 
the eoastwlMO trade lemiiliieil wholly roMerved to Ameri- 
can HliipM, and tlnallv Amerhiiri MhlpM were hullt only 
for this eoa.stwlMC eotameri'e 'I'hls part of the orlKliml 
historic policy has iicmm midi this ,M>iir been McrtouMly 
nttneked. It was nNMilled in a \cry fonutduhle wh.> by 
a |ir<ipoMnl. In eduneclhin nidi the ear emei'Keney Mliije 
pluK leirlMlatloii of hisl AiiniiMf, to aduill forelKM-tmllt 
vcMselM to the ( ustwl-e (rude, hut the jilau wum over- 
whelmlnel.v defi'ult'd In the Soniiti', two to one, after 
a vlltoroUM (h'hnli', ehich if eontinueil loiiKcr, miRht 
have made the defenl wi'li-niiih uiiaiilmoiiM Ainerienn 
ptihlle opinion of lo-dn.i nppnrentlv approies ns strongly 
as ever the reNeiilnir of our huge ilomeMtic eomiueree 
to corrlerM luuiiihed from Ainci h iia shliiyardM. mm a 
Nure exiMHllent to miiintinn the Mlilplnilldlng art In 
America, so that there may iiIimiim Im niai'hlnery ami 
men for the eonstruedon and u)iki'('|. of onr enrMhlpH 
Till- tli'Mt departure from the midoinil poltov of grant- 
ing the American tliiK only lo Amerienn-hullt mIiIiim was 
taken In an uneNpis-ted niiiendmenl to the I’amimn 
('anal Act of August 24lh, KUil. .Shlphuilillug for the 
foreign trade had I'caMcil In the Uiilled States, e^eept 
for the few HiiliMldlzed mail lines. It was aigiieil, nnd 
ni'ceptwl, that our shipyards would not be burl \f\ an 
offer of Auierleaii registry to forelgn-bullt Amerlenn- 
owned Mhl|is for foreign eomiueree. Hut this new de- 
IMirtiire, to the Murju'lse of IIm ]KilUleul frlemlM, hut not 
to the suriirlMe of experienced shliiownerH and mereh- 
unts, proved ubHoIutely futile. Not one foretgu-bullt 


ship of any kind reeelTed or applied for the Amerloiut 
flag. The cost of operation was the obvious explana- 
tion. It would have been Increased In the ease of any 
Nhlp brought lieueuth Amerloau laws, and naturatlxatlon 
would have Involved the Instant Ices of foreign aubal- 
dies wherever these were granted. 

Thus the Mltnntlon stootl at the outbreak of the jpreat 
war In Kurope. That war created a new and powerful 
motive for the iiosseNMlon of an American fleet In ocean 
trade, for Great Britain and Germany were our chief 
ocean carriers, and for a time our export and Import 
eommereo was gravely dlsorganhsed. The war also 
ereatrsl a new motive tor the bringing utuler the Ameri- 
can flag of a great i«rt of the Mhlpping— estimated at 
1,000,IX¥J tons— In which American caidtal was Inter- 
cMtiHl on the registry of foreign governments. The 
Unltetl HtateM, as the one great and powerful neutral, 
WON In M iKmltlon to give the most secure protection to 
Its own merchant shiim — an advantage vividly reflected 
In preferential rates of war Insurance, which in many 
trades for the time Indiig more than offset any enhanced 
I'OHt of American oiiemtlon. 

A new free registry law, approved August 18th, 1014, 
broadened the free ship section of the Panama Canal 
Act hy aduiilttug forelgn-bullt vessels for use In the 
foreign trade, without distinction of age. The Panama 
Act had a restriction that ships should be "not more 
than five years old at the time they apply for registry." 
Moreover, because shliaiwuers desired to retain faith- 
ful foreign ultleerK long In their emtdoy, and there was 
some question whether enongh Amerleans wouht be 
available, the President was authorlaed In the new act 
to suapeud the requirement that the master and all deck 
and engineer ofllcers in ehnrgt' of a watch should be 
Amerhun citlxens. As an additional inducement, the 
president was authorised also to exemjit foretgn-lmllt 
xesMcls from eompllanee with American meaHurement 
and Insjicetlon laws. 

This somewhat extraordinary legislation, which actu- 
ally gives forelgn-bullt vesHidH an important preference 
over Araerlcau-bulH vessids in the overseas trade of 
the Unltml States, has, together with the war Itself, 
brought under the American flag at this writing 30 
forelgn-hutlt vesmdH <if i;t5,KH5 gross tons — a valuable 
relnforeement to the I.IRJT.TTO tons of American ship- 
ping Hlr(>ad} reglHtercd for foreign <>oiumerco, but a 
reNuU that fulls far short of any adequate and endur- 
ing Holntlon of the jaroblem of a great Ami-rtcnu mariim. 
With a very few exeeptioiiH tia* Hhl|m thtiN nataralised 
were American-owned before the war hegnn. There 
has taim no sign of any HtihMtantlnl American purchase 
of foretgu-liuUt ahlits now controlled by subjects or 
citizens of foreign governments— a fact which, iierhaps. 
Is not surprising In view of the declaration of laindon 
and of the emphatic protestM of the British, French, 
and riusNlaii HinhaHHadors that the transfer of Idle Ger- 
man shlitM to the American flag would lie held Invalid, 
and llwt the craft would l>e selSMsi ns lawful prizes of 

Another Indlcntbai that the new free registry law, 
staiidtug hy Itself, will priwe of only iiartial und fleet- 
ing benefit is that the Birelgn offlcein of some of these 
TiaturallSMKl vessels have promptly clalnusl nnd reeelvisl 
the wage rate of American ofllcers. On one steamer of 
the United States Steel Uorimrutlon this has Increased 
the cost of the British engine naim fonv fnon $2X2 
a month to y4'2f). A slmlhir advance In the iwy of the 
master and deck olftoera Is apparently Inevitable. Ex- 
cept on the few suhsldlzed , mall liners, there Is now 
no requirement that the crews of American merchant 
ships below the watch oltlcers in rank ahall Ih> Ameri- 
can cltlzims. An entirely foreign complement of sullora, 
firemen, etc., can he employe*]. And yet the wage acale 
of American shlfis In Amerb-nn rs>rtH la from 30 to RO 
lier <'ent higher than the wage scale of shiijs of foreign 
register. Wages on shipboard are determlmsl, not by 
the “antiquated" navigation laws, much berated and 
little understood, but by natural economic law, not to 
be repealed or changed by act of ('ougreiat — by the gen- 
eral rate of wages and standards of living prevalent on 
shore In the United States — exai-tly as shipboard wages 
are determined everywhere else In the whole world. 

That the free registry law for this and other causes 
will full of full and iwrmauent effect is seemingly reoog^ 
nlzed by Its ehlof authors and champions, for Presi- 
dent Wilson and some of his party leaders have been 
jiresslng another bill for the Government eontrol and 
otieratUin of steamship companies In which private 
Investors sliall he allowed to have a minority Interest. 
'I'lils is plainly regarded as a very doubtful expedient 
by the infon^ maritime iHdaiou of America, wtaleb 



has quite unttedly protested aggUwt It de « 
cemrage private lultlative, and to i^elay h 
creation of a real merchant fleet. 

To the present trial of a free i 
foreign trade there can be no objection, 
the law of the laud, and the actual 1 
ship policy can liow be tested under favc 
at a time when no more positive leg 
secured from Gongress. To the free ragtetry li 
should Immediately be added a ttank and j{| 
examluatlmi of the navigation laws, and no il 
or regulations that may cramp American i 
should be enacted at the present time, 
methods — not laws— of measurement can be t 
Some American inspection rules, not enforced dl 
are unnecwssarlly rtgld. There Is no reason why iMlHI* 
can ships should be comiielled to have more dMderi 
and men than foreign ships. It was exactly the 
trary when the Otars and Htrlpes flew everywfaadd vlo' 
torlous. An investigation, modernizing and liberaU|lltlg 
the whole system of navigation ehactmente should 
talnly lie bad at once by the best board or commisMiM 
of pxiiert authority that can be summoned from ^ 
entire nation. ' 

But this also, like the free registry law, will not alime 
suffice. The British merchant shipping acts, the result 
of the largest and most successful maritime exiierleiIoe» 
may be adopted word for word by the American OtH)* 
gresB, and yet the heart of this question of Amertenp 
ocean shipping will not be reached. 

The real heart of the pmblein lies in these three 
facts: (1) that the ocean shipping Inisiness of tbe 
world. Including nine tenths of our own Import And 
export business. Is now mcHiopolizt'd by the shlpownen 
of foreign governments, who are determluetl to retain 
It, In order to keep their own commerce as great and 
and onr commerce as small as p<M*¥lble — eontrolliuf onr 
own delivery wagons they know that they can do It; 
(2) that nearly fifty million dollara In subsidies and 
bounties of various kinds arc annually liestowed upon 
their (SHiati shipping by Europe and Jaimn — and where 
no subsidies are paid other and ecjually effective na- 
tional aid and encouragement are glren; and (3) that, 
ns In our land Industries, protectwl hy the tariff or 
natural conditions, American wages nnd standards of 
living are the highest In the world, so they have been, 
are and in all probability will remain upon the seas. 

American capital, even with free shliis and equalized 
navigation lows, will not go Into and remain In ocean 
sblpowntng under the American flag unless It can earn 
dividends at least equal to those now earned under 
foreign colors. The maritime condition now confront- 
ing the American iieojile Is strikingly like that which 
faced Washington, Jefferson, and Madison in ITIW. 
They met it, with vigor, courage, and |»triotlsm. In a 
series of enactments that gave preference In employ- 
ment to American ships, in the carrying of American 
commerce. Either this must la* done agnln, as was 
actually proiaised, but nullltted und almndonod In the 
new tariff law of tbe present administration, or a com- 
taretieuslve system of subsidies or subventions will have 
to lie adopted, or some other but i>qnlvBloiit form of 
national aid and encouragement will Imve to be dis- 
covered und applleil. 

Neither the war Itself, nor the free registry act nor 
an overhauling of tbe navigation laws will give the 
American issiple the ocean fleet which Is their dream 
and birtbrlghL There must la* new, strong, positive 
leglsluflon, framed, enacted, and enforced by men w/bo 
are as ready, when they believe they are rliflit, to 
hoist the flag and go ahead as were the fathers of the 
republic. 

Compraned Car^ Dioxide for Small Arnw 

A ir guns are awkward to load and have but Uttjlo 
penetrating power. If it were not for this tHay 
would probably hove found somewhat extensive appU- 
eatlon for sporting purposes. There has been recently 
placed upon the market a gun In which oomprasaed 
carbon dioxide Is used aa the propelling agent The 
carbon dioxide, according to a note In Promethem, iq 
contained In a small interchangeable ciise. holding ahf* 
fleient for from 100 to 800 shots, and lodged in the |fttn. 
Utsm pulling the trigger the requisite amount of Jhe 
gas is admitted Into tlM cup and propels the shot (rpin 
tbe barrel. With email shot the gun hae a range Cf , 
otsrat 80 feet; with buUets a range of about ISO |«st^ 
The number of ataota wblefa ean he ffted depecUto, of 
course, on the bore of the gun. About lOO shots can lie 
tired with small shcit. m wlih a ihfiM: ift immdgy di 
- ........ .. .... , ^ . 


800 with a huiwt siae % mud two « h 




IrUuMajhttti la .tlMdv torn. 
;>'t^'i|:}«l||ftl«''WetB tl>«t th« ua« oc deotrte- 

» #Wti«Ni a buBdUw of atm! 
^ oowpllcatod and tettteate af« 
■< tbe^ 

^dWM that ttm world baa watted ao long to 
1^ ow ot etectrloltir, wbtcb la Cea*- 
P any l>a<i ot tb« country where 
:i|}'drcMdBOtrl<' power la available, 

/ OliM^Uy it It cottld be oaed in com- 
f^Uon With bigta-prlced coal aa ia tbe 
;^'^«t‘Anpert. 

; . |a made of tbe uanal ayatem of hot* 
'4l^f pipea. plenum chamber and ven- 
ISan, bat tlie ateam coila or coal 
Ittnfim outtally employed for heating the 
air ito be driven Into the varloux 
ie^>htobd by a battery of electric heating 
iMaaenb> aimilar to tboae uacd in electric 
baiting ovena. Thia beating equipment la! 
InatoUad below the front entrance to the 
hdtidtng and conalata of twenty-two 18- 
fcUowatt unite connected up In palra, each 
pair with separate switch control from the 
awttchhoard In the tirlnclpal'a office. The 
tranafonner room adjoins toe fnmaoe 
room, and ia of absolutely fireproof con- 
atructttm ventilated by outside windows 
with Steel casings and frames. Tbe trans- 
former la fed from the 4,000-volt, four- 
wire distributing system of too Rupert 
Ktectric Company by underground cable. 
It la a 400-kllowatt capacity, three-phase, 
aelf-cooltng tyiw filled with oil. liow-ten- 
alen leads are brought out for full caiMO- 
Ity at either 440 or 220 volts. An emer- 
gency switch 111 the prlndiial’s office may 
be used to 0{ien tbe 4,000-volt circuit and 
cut the jKiwer entirely nut of the building. 
The awltchlKiaril In this office, with Its 
eleven switches, anyone of which may be 
used to throw Its unit on either 440 or 220 
volte, and thus use either 0 or 3(1 kilowatts, 
gives o()tsirtunit,v to use any amount of 
current from nothing to alKiut 400 kilo- 
watts In stejs* of 0 or any multiple thereof. 
While damiwrs are provldetl In the pipes 
leading to each room, the sniount of air 
provided for each room has Iteen so 
curately determliwl that it Is seldom i 
esaary to use them, the temtierature 
throughout the building being practically 
uniform and under the wwitrol of the 
awltcblMmrd. The fresh air Is drawn 
down the cold ulr shafts from the top of 
the front entrain'**, heated by being <lrawn 
through the electrically heated units, and 
forced Into the plenum chamlter ' 

Is molsteutsl and forc-ed out to the various 
rooms ilirougli the usual piis's and flues. 
Tbe heatfsl air enters the rooms near the 
top and the foul air is removed from each 
room through brick flues to the roof of 
toe building. 

Tlie building has a cubical coiiteut of 
300,000 cubic feet. The fan supplies 20,- 
000 i'ublc feet per minute aiui can, there- 
fore, retilat'e all tbe ulr in the building In 
fifteen iiituuti*s. At nlgtat the hutldiiig la 
fceiit warm without the fun by switching 
tbe lienters to low voltage, cutting off 
ttie supply of c«)1d air, and opening the 
doors of toe rooms Into the corridors. In 
the morning the fan Is started to equalise j 
the temiierature, and when up to 70 de- 
grees tbe fresh air damper Is again tqiened. 

The system was tmt to work In Janu- 
ary, with a new, Ineomplete, and thor- 
oughly cold building, with bitterly cold 
and windy weather, and yet proved that 
It could heat and ventilate tbe bulMlng 
with less than two thirds of the maximum 
capacity of tbe plant Current for heat- 
ing parposes is furnished at a flat rata ixf j 
n per kilowatt per month, maximum 
amount tised during the winter memthg to] 
be paid for at least four months, maklagj 
a mtaltnum charge of |4 par kilowatt for 
the season. On tots basis it was figured 
tliiat the use of current for heating pUp 
.{weM Would ooet fl,7fi0 per year, but ex- 
. ilgxIiMht proves that tots may be cut to 
iMMle ^ lees. Coal akme would have] 
ywr, a»d would have re- i 
■ ‘«|(i^;-^'ia^rvlo!» a llreigan. wbose' 
„ataiiia";ai« wvad by tbii Um of alaotri^.' 

'^'•.laiatiliatlbh waa laaa thimj 


i* iwdt tt'wM 

aaan that the use of dectriclty is proven} 
fa he an aetbal eeonomy in toe Rupert 
[hvilili^, to 'say hothlng of toe saving of ! 
Sphoe and toe saving from the annoyance 
of smehet dust, and' other disodvantagee 
of any system using coat as a fuel. Under , 
this eyatem toe beating of the building for 
uee at night may be accomplished with 
no extra expense except current used fori 
driving toe fan. As the building Is to be 
a community center and uml to tbe full- 
est extent this is an importaut matter. 

The building is electrically lighted 
throughout, so that any or alt rooms may 
be used at night, the lighting of auditor- 
ium, stage, gymnasium, lecture and other 
science rooms being exceptionally line. 
Electricity Is used for cooklne; for heat- 
ing water for the cooking rooms, the 
shower baths, the various lavatories 
throughout the Imlldiua, and for the sci- 
ence rooms, for Ironing, for power, for 
evaporation purisises in the science nsims, 
for distilling water, for the stereo|>tleuii 
In the auditorium and lecture room, for 
exiwrlmental puriKiseH, and if too odors 
from cooking ever become offensive an 
electric ominator will be used to destroy 
the odors. Current for all thes** puriwses 
are on a grtuluatisl metered basis and 
vary with the use to which 
put 

Radio>tel«Kraphy at the Eiffel Tower 

(Conolsdcd from page StI.) 

Itself makes this station one *jf great 
imtxirtance. 

As Is t** lie expected In an exrierimental 
plant, several dbitiuct tniiisniitters and a 
variety of receiving Instruments are In- 
stalled. The largest transmitter Is one of 
1,000 cycles, lOO kilowatts power, which] 
has only recently been put In place, and 
’hlch oiicrates according to the plan de- 
veloped by IletheiKsl and the HocIWd 
Fraucalso Radlo-ele<'trl<iue for developing 
a single fr«jueiicy of radiation. By such 
purity of cniission, in combination witb 
the high musical spark tone given by llie 
l.OIX) cycle alternator, it Is possible to take 
advantage of sharp tuning for selection of 
desired messages, niid, by the «>ar a1otH>, 
to distinguish tin* singing spark sigtials 
through the rumbling noises of atinos- 
pherlc disturbances wbleh would pri'vent 
reception from a lower-tom>«l spark trans- 
mitter Tlie spark frequency can la* mailc 
as blgli Hs 2,000 per second, but Is usnall.x 
about one third Ibis, so ns to ulhiw the] 
sending coiideiist-rs to charge at a hlghe 
pressure by making use <»f resonance In 
the iiower circuits, Fig 1 shows the 
motor, generator, and <K>ntrol]liig swllt'h- 
board for the large outfit, and Fig 2 gives 
a view of the oiierntlng keys which 
used for making the doU and dashes of 
Morse signals on the. various transmitters. 

In this photograph there can also be seen 
tKirliutis of the switchboards and auxiliary 
apparatus which are usc<I ti> make the 
adjustments iitH.-essitry In sending. 

The old high power traimniltler Is one 
of from 00 to SO kilowatts laiwer, which 
draws its 220-V(ilt eiiorg.> from the public 
mains at 42 cycles. By varlnhlc lroii-c*ir» 
«!clls tbe power circuit Is made resoimnt. 
and the spark Is ordlimrlly ullowe*i to 
at only each third ultenialion, or 
about twenty-eight timi's jier H*>(roiid. In 
marked contrast ttt the 1,000-cyclc sender, 
this outfit does nut emit signals In musical 
but In a sort of rattling sound 
*|vhlch It has been found almost tmjKwsible 
to Interpret when tbe similar notsis* from 
atmospheric elcctfh’iil discharges are nt all 
loud. 

tremendous battery of glass Jnr 
condensers Is uw*d wllli the low-frequency 
transmitter, giving a total effective capac- 
ity quoted ns nlmut seven tenths of one 
microfarad. The siwrk takes place be- 
tween toe end ut a brass tube (through 
which tbe air Is forced by a blower) and 
a fiat copper plate, as shown In Fig. 4, a 
type of spark gap which has shown ex- 
ise in Prance. The large eon- 
denaer makes necessary special provisions 
for handling high values of htgfa-trequeBcy 
eurvent, and so the inductance coll of the 
large tranamltter Is bent from (N^iper tub- 
ing about ten centlmeten (uMriy four! 
JWliea) in diameter. Likewise, tbe large 



Fair Play in Telephone Rates 

I T is human nature to resent 
IMSring more than anyone else 
* to demand cheap telephone 


and I 

service regardless of the cost of 
providing it. 

But service at a uniform rate 
wouldn't be cheap. 

It would simply mean that 
those making a few calls a day 
were paying for the service of 
the merchant or corporation 
handling hundreds of calls. 

That wouldn't be fair, would 
it? No more so than that you 
should pay the same charge for 
a quart of milk as another pays 
for a gallon. 

To be of the greatest useful- 
ness, the telephone should reach 
every home, office and business 
place. To put it there, rates must 
be 80 graded that every person 
may have the kind of service he 
requires, at a rate he can easily 
afford. 

Abroad, uniform rates have 


been tried by the government- 
owned systems and have so 
restricted the use of the tele- 
phone that it is of small value. 

The great majority of Bell 
subscribers actually pay less 
than the average rate. There are 
a few who use the telephone 
in their business for their profit 
who pay according to their use, 
establishing an average rate 
higher than that paid by the 
majority of the subscribers. 

To make a uniform rate 
would be increasing the price 
to the many for the benefit of 
the few. 

All may have the service they 
require, at a price which is fair 
and reasonable for the use each 
makes of the telephone. 

These are reasons why the 
United States has the cheapest 
and most efficient service and 
the Wgest number of telephonea 
in the world. 


American Telephone and Telegraph Company 
And Associated Companies 
One Policy One Syetem Univereal 5eri>fc« 
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Friction Disk Drill 
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GROBET SWISS FILES 
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50 

makes you the owner of one of 
these little Pocket Sets, our No. 
23 1 . Qoses up by reversing the 
chuck; tools all contained in 
handle. Greatest bargain ever 
offered I Indispensable for a thou> 
sand and one uses. Fully polish- 
ed, nickel-plated, with three 
icrew-driver blades of different 
sizes, and a reamer which will 
make holes. 


Above price includes guaranteed 
postage and entitles you to a free 
copy of our 344-page catalog. 
The catalog alone is worth mor* 
than 50c. 

Nothing cheap about this tool, 
except the price. Best of mate- 
rial, the finest finish. Any hard- 
ware dealer or by mail direct. 
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a.JW-mefer wav«-WiWtli 
tnrtiM of ooll are ptaced 
clreuit. 

Tho Klffol station 
(d]utpped wltfa a lO-kllowatt 42-0}rcls tyaas- 
uilttcr. for tdgiiAllna moderately aliortj 
dUtaucea, and a SU-hllawatt 1,000-cyele 
Hot. It In thla loat named outfit which- is 
nhowu iiarUally by Fix. 4. A rotary gap 
liaa alHu been provided, and is shown in 
Fig. ,1. This gap may be substituted for 
otio of the tube-aud-plan* gaps, but is hat 
an liiterniptor (such as often Is used 
.tmerlcnn stations), since the B|tar)dng| 
distance remains constant im the Totatlng! 
plt>ctrodp spins. The only function of the | 
motion is to keep the gup cool by spread- 
ing sum'Hslvo sparks out over different 
liiiits of thp stattiinary electrode. This 
cooling is plTecljHl, In the tulie-and- 
gaps, by the air lilast from the blower 
hlnuvn In Fig. 6 The |K>wer transfomiey 
(at tlip left), pondonser tubes stacked inj 
ritcKs, and the inductance coil of the fiO-; 
.'U kilowatt set can also be scon in tbisj 
pilot ograph. 

I'Ik’ Parts station has become widely j 
Down through the long-distance 
lilch It has made. Communication 
Algeria and Tunis is undoratood to be reg- i 
tilar, and within the past few 
llipre was oointdet<*d a series of lmp<irtantj 
exiK*rlinenls In time and longitude differ- 
ences lietuecn the BIffel station and the] 
rnlted .States naval high-powered [>lant' 
at Arlliigtou, Va., .‘LTnu nillcs away. Thei 
K1IT<*1 station was w'lwhsl by the recent 
IiitpriiHtloiial Couferenco at Paris as 
ppiilpr of a grouft of iH)wertul i><|ul|>meutH | 
lor an Inlerimliomil time service, and 
now sends exactly regnlateU signals at 10 1 
In (be morning and at midnight each day. 
Tlipse serve to fix Greenwich Him* to the 
fi‘a<'llon of a second for any listening 
wireless station within range, and thuaj 
make It jiosslble for the masters of shlpa 
to stcure standard time for makingj 
nslronomlcal observatloim of their i»oal- 
Meteoroluglcal telegrams are sent 
broadcast at fixv*d hours each day, and the 
advance woalher reports and storm warn- 
ings firovc of value nut only to those at 
sea. but to the farmers who have arranged 
for their reception at eonvenlcnt imlnta 
Inland In this way the Eiffel lower 
tion is iii'ovtng of Ironuatiuto use to the 
people of France and the surrounding 
aintrles. wbllo. In addition, the Inifior- 
tniiev* of tin ictcntlnl valw* in ease ot war, 
and the excellent work It is doing toward 
ultimate oiienlng of the wurld-embraclng 
radbefelegraiih chain, are held in the 
highest estvem. 

Strategic Moves of the War 

{('uncloded from /logr JtX.) 
their right flank extended 100 miles to| 
the southwest and tlireateinsl Ossuweta, 
Here the railroad southeast fnmi Iiyck 
nsses the Narew Ulver Their plan wa* 
push this southern wove so as to get in 
behind the Kusslaii army at Warsaw, 
Then the advance of the German army 
w’estern I'olainl was to cause a 
hlmsi pressure ou the Kussiuns that would 
to let up In their attacks on 
the Austrians In order to save their 
army to the north. 

offset this move the Russians 
eeiitrated forces at Grodno and moved 
iM'lbvvest ngainst the eiuiter of the Hast I 
Prussian army. The mud hampered the' 
'inents of Iwrth imnlisj. but the Bus- 
slatis, being better <Hjntp])ed for getting | 
arllllery and wngous over soft nrnds, 
nlile to make bv'tter use of tlielr tr<s>|st, 
ami esix-elully were able to move their I 
an tilery to vantage ladiits. The tnetles of 
Inuitiil attaeks are almost entirely de- 
peiiileiit on the proteetlon of artillery fire, 
>'<(1 great Is the supply of ummnnltlou fur-| 
iiished that the most luumirate marks- 
men could drive buck au atlHck of 
supiMined infantry The rapid-firiiig : 
giii]“ bv sprinkling the ndvaticlng columns | 
with a hail of shrapnel,- cau by their 
fire alone sioj, the churfe of any^uucon-| 
eealetl 

The iierman artlUecy 1« afnktly huittj 
for service where the ground 'to bard 






wmisrecmTRiAti_ 

TO THE REAl^RS OF TW& 1 

\^AR Issue No. t of the Scientific Ajincric 
lished September 5th, is an authoritative h 
of the CSitsit j 
War, giving ( , ^ 

detailed 

conccrnii^g ^tlie v;" 

of all the 
gaged, their 
rive strength, 
ment, signal and ; 

graph service, mediw <; 
and ambulance 8cry«JC| ^ 
etc. ' 

The comparative sisKt ^ 
and strength of t^c !. 
Navies of the Tti^ 
Entente and the Dual 
Alliance — illustrations 
of all the types of h®t» 
tleships, cruisers, torpid 
do boats, etc., of each 
Navy, together with a 
description of thcir 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issue No. 1, togedior 
with War Issue No. 2, wBl 
give one full and accurate 
data concerning this gfeia 
War and the Armies g|i!d 
Navies engaged. Eviery 
article is written by an ex- 
pert and atithority. 

Each number of the Sdeit* 
tific American, from now 
until the end of the 
will contain authoritative illustrated articles on the War 
the progress of the contending Armies and Navies. 

HERE IS AN EXCEPTHMAL (HTEX 

The two great War Numbers (price 25 cents each) and th« 
Sdentlflc American for four months (17 numbers), all for |l.fO 


e especially for those who wSnt to obtaih tcieo- 


tific, authoritative and accurate information from week to week 
regarding this, the greatest War of all time. 

CLIP AND FILL IN THE COUPON AT ONCl 
and send it to us, together with $1.00, money or postal 
order, and we will send you copies of the War Issues 
No. 1 and 2, and begin you 

DO THIS NOW. YOU WILL WAN" 

TO PRESERVE THESE NUMBEltS 
OF THE SCIENTIFIC AMERICAN, 

MUNN A COMPANY, Inc. / 
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4'.«»ppTr mitm *1* ■ttU] 

Tbc tm «UM, uke tkdM' 

}|«r th* OaUwl StAtM, an liii|0i«r Mt Ow 
their 4eveli)pment thnmih eecrloe in 
dietrteto where C<»<T 'oaOe are (ew and 
tarhctween. Coonauently, the proiooced 
>lilny weather of the laat two weeira la 
thila battle aaoe haa fought on the aide ofl 
the Itoaalana. 'Ihey have been able to] 
|get their artUlery np Into action, while 
that of the Oermana luu been to aon 
tent BtaCk In the mnd. 

Thia local Are anpertorlty enabled the] 
Bnaalana to bring a ahrapnel Are tc 
on the German line that forced the defend* 
tan to atay under cover. In many placaal 
the aaturated aoll forbade the oonatructkmj 
of the apltnter proofs, or roofed-over pita, 
neoMaary for protection agalnat the fall 
of the shrapnel bullets. 8k> when tha 
Rnaalan artillery secured the domlnanea, 
the Oermana had no choice but to retire. 

It is tbeae tactics that enabled the Rus- 
sians to break through the center of the 
German tine at Augustowo on October 1st 
The retreat of the center endangered the 
flanks BO that they bsi had to fall back. 
The Russian succcms has been furfoer par- 
sued until the Germans have been forced 
a Una through Lyck, 10 mtlea westj 
of the border. 

Ttfo strategic gain of the Russians 
Iteves pressure on their central army ini 
l*olau(l and allows them to proceed with| 
the pushing forward of troops through 
this district to attack the Getniana in 
western Poland. lu order to permit their 
central army to become fully organised 
Itefore coming Into contact with the Ger- 
mans. the Russians had to cooceutrate 
their forces east of Warsaw. An attempt 
to protect the Polish border would have 
cxiNised the first Russian forces In the 
field to being overwhelmed and captured 
by the larger armies that Germany could 
at first move to the front, due to her bet- 
ter rail facilities. 

In Galicia the stltrening of the Austrian 
line along the Donajec River, 00 mUes 
east of Cracow, has held back the llus- 
slana for a week. The further advance of j 
the general Busslau line in the campaign 
against Germany dopeuds upon clearing j 
of the flanks. It is for this reason 
ttiat Russia is concentrating her efforts on 
the two flanks. As soon as one of them 
gives away, they will be trefl to push for- 
ward withont cx|M>slng their lines to an| 
attack from Iwth flanka 

The Invasion of Hungary by Cossack 
^'dtieislons Is In line with Russia’s general 
^doct of campaigns, but is nut an Im- 
mediate luirt of the general caratMign in 
Ptdand au() fillesla. Just as Gourko’sj 
cavalry was rushed forward to the Balkan 
passes in the war of 1876 against Turkey, 
to prevent Turkish relnfurcenieiit of the 
garrison of Plevna, so sre the Cossacks 
now being poured into Hungary to divert 
Austrian troops from the Galician field. 
This Invasion gives Russia a chance to 
make use of her large numbers of mounted 
trooiis that cannot be used to best advan- 
tage hi the main battles. It also throws 
the harden of the war upon additional 
provinces of her enemy. 

lileetrie Power as a By-firodiiet atl 
Mines 

A t a mine In 8onfh Africa, says Prost-I 
^Arar, the wntor suigily has to be] 
drawn from a considerable distance, 
must, on Its way. cross a ridge some flOO- 
fwt high. The water arriving at the mine 
is thus under considerable bead, and pow- 
er la recovered from It by means of Peiton 
Wheels driving dynamos. In this way 
from 00 to 160 horse-power Is gained, ac- 
cording to the volume of water flowing, 
■and Is utillaed for various putiKweg at the 
At another mine the cars emvay* 


of about 3S0 feet Frma foe! 
fonS of ore dally mlhed. sotna SOl 
w «f .electrical energy ihffal 
. . 'liy ‘m <6aU*’ '.lit ^eaeti 

wtidh Mtoataa « dy- 


Whenever You Build of Concrete 
Ute Self-Sentering and Save Money 

Not only in tho builfiing of concrete roofs, walls and floors, 
will Self-Sentering prove a tmio and money-saver, but in all 
the minor construction details of a building as well, such au 
fireproofing of columns and Ih-uius. 






makes unnecessary the use of expensive wooden forms, for it 
is Ml reinforcement and form. It can be adapted to all 
shapes and designs. Tho mesh is so formed that every strand 
is in tension, giving Sclf-Sentering a carrying capacity 20% 
greater than other reinforcing materials. 

Sand for our “Firoproofing Handbook** FREE 

which explains fully about tlie uses and distinct 
advantages of 8elf-Henturing in all Imildiiig con- 
Btruction. Its detail diagrams of vaiious tyjios 
of construction will prove of groat value. t 

The General FireprodGaf Co., 7167 Ufu Av(.,TMM>to«'B. 0. 

Uaker$ aUo ot Hertinobene lutlil Metal ImIH the .•ilanilara mela 



Larger 
Savings in 
Metal 
Working 

Every manufacturer of metal 
pr^ucts can employ the oxy- 
acetylene proccM with profit m 
— lowering production coats wherever two 
metal parts are to be joined. 

— the economical repair of broken or damaged 
tools or machinery. 

In factories, machine shops, garages, etc , the process I 
is effecting enormous savings of time and money. ^ 

Prest-O-Lite Acetylene 

for Welding and Cutting 

The employment of Prest-O-Lite Acetylene with any good appara- 
tus, means greater efficiency, convenience, portability and economy. 

Praat-O-Uta Acetylene Senrice fimiakea the highest gndc of 
diasoKed Acetylene in portable cylinders, used as conveniently ns 
von nse cylinders of oxygen. Saves the large mitial outlay and 
heavy depraciatioiL tronble and inconvenience of ' ‘ 

'ene in carbide 
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aceMcne is p^eedy dried, dcaned and purified-^nnkea better 
wehu and u ' 
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big profit* domg welding worl 
1 cn^le* you to build up > pi 


d u draper to nse. 

Write for our ’’Libenl Senrice PUn' 
scetylene pcoducen. 

I Your Opportunity 


$60. Specul cubing 
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ff’Ae put pond of thu Joutnal is to irrord accurately, 
simply, and intcrcstviyty, the world's pioyress in »cicn- 
tiftc knoiiJcdiit and industrial achtewment. 


An Inconvenience, Not a Disaster 

T ill': lildcklni; Ilf llip ^•llmuull CiiiihI Iij' h wliilf in 
till- I'uli'lirii cut in H HcrliiuH luc(iu\cnlpiicc. iiiul 
Hull 1 h nil 111 lui HciiHC enu It bo couHldcriHl a 
dlanatcr foluiicl (iuctbnls tiiul Ills corpn of ciiKliiocrM 
hnvp iwoUMlkwl that a certain amount of mUcIIuk of the 
hnnks of (tie cnimi miKlit occur tliroiinh a ooiiHlilerablc 
period of time after the ciiiiul «ns oiieiieil, and tiie hUKi* 
dlp|K«r dnHltrea, now at work in llie ciil, were desluiied 
to remove theae slidcM Tlie iireneiit allde in serloue, 
It Im true, for the channel la entlrel.i tilled: bul the 
inHteriiil la liroken lock, eaail.v removalde, and the delu.v 
until the clmuuel la uruIu oi«'ued will not be Kieiii 
Such niovcnicnta are the Inevitable reault of cuttliiK 
down M'verul feel Into llie beteroKeneotiM nm«a of allied 
mid litneouH tletioNlU of wbich the Paiiiniai iMlInnna Is 
formed The material of the ent muHt thid Ita ansle 
of Nlo|ie or repoae throuRhout the' wlude nine lullea of 
the great cut. Hier.t elide brluRs (he lilevltahle iieriod 
of iiuieHCeiicp nearer/ it cannot la< fur t^oved. 

The Passing of Permanent Field Fortifications 

T HK uMiouiidluR ease with which the fortlflcntlonh 
of I/l^ge, Namur, and now of Antwerii, were 
redueed h,v the attack of raodoru wIcKe artlller> 
hHH hrouRtit home Ihe couvlftlou to mllltur.v tneii tliat 
the day of the defeuae of fiontlern b) Kieat forla, hucIi 
as those which Hue llie Krencli frontlet, lin« iiaHsed. 
lirobHbl,v never to return There will he division of 
opinion on Ihla Kiilijei't, of courae : lint llie comment of 
one of our urniy eiiKlneera, wiieii he saw the lIlUHtrutloiiH 
of the wreck of Belgian forla which are found on page 
.'i.'i.s of (hlH lasiie, "That means tJiat there 1 h nothing left 
hut the inohlle Held army," aeenis to un to ho very much 
to the pnliil 

The lndln*ct-flre ulegi' gun of the iiermana boa 
olitiiliied the name complete miiHtery of fortltlcntloliK, 
that tlie direct-fire, iilgh-velocity rllle of the biittleahlp 
and Heaenast tortllieatlons has obtained over armor 
plate 

When (ierinany declared wav on France her (leiieral 
Stuff knew (lint the}' were In iKmspsslon of gnna 
(li-liich or Kl-lnch, If matter.s little which) that were 
caiialile of lilting tlieir win reMlNllessly tliningh the 
inoHt modern and powerful forla (o be found cither on 
tlie Freiieh frontier or Hurroniidlng the elt} of I’arlh 
II wMH well iiiiderwtood thni If ii Hiuashlng offeimlve 
currhal the tieiniiin troops cUme enough to the I’lirlH 
foriH (any wllhin lliris' or four miles) to enable (be 
bilge Oerninn siege pieces In be empbieed in the lear of 
Ibe troops and iiiln down tbelr blgb-explostve sbells 
U)ion tbe Freiieli works. It would Is- istssible ijnbUlv to 
ent a jiathwa.v tbrongb to (be clt} b} wblcb Ibe Oer- 
tunn nrmv could advance and take iiosscs.slon, wllbont 
Investing the clt'’ with half n million troops 

Altbongb it is our Isdlef (hat most of the work of 
reducing Ibe neigbin and Freiieli forlllb'atloim has b(s*ii 
done by the II -Inch mobile Held howitzer, the fs’rslst- 
enee with \tlilch mention Is made of a lil-incb siege 
gun. coniilcd with tiifoimintlon given to ns by n corre- 
spondent who has recently returned from the Fiench 
lines, and elaliiis lo liiive seen sneh phs-es In action, In- 
I'lliies ns to Ibe Is'lief that u new and special tyjs- of 
gun. latsed on tlie iiriitclples of the eo-called torpedo 
gun of fifteen to twenty yeara ago, la now In aiiccesaful 
use by tbe Oenuana. Tbla gun la probably of an 
entirely different type, both aa to barrel and projectile, 
from tbe 13-inch mortar uaed In our laud foitltlcatlona. 


sciomFJCAiiffmN 

The latter la aimply a ahortened, dtrecNlre 13-lf)eb 
rifle. It uses high preaanrea In tbe powder chamber, 
has a heavy Inner tul>e and heavy reinforcement, and 
ttree a thick-walled ahell of great weight (1,000 
isumda), capable of piercing armor. 

The 10-lncb gun la probably a Bucceaaful development 
of tbe (lathmann Idea of firing a comparatively thin- 
walled ahell, containing a very large hlgb-exploelve filter. 
Uathmaiin'e idea wna that. If a large amount of gun- 
cotton could be detonated agalnet armor plate. It would 
smash the plate to fragments. Cougreea appropriated 
tbe money, an IN-lnrh gun was built, and the gun was 
tested at Sandy Hook In competition with an army 
13-Jnch gun. The 18-liich shell, contelulug 030 pounda 
of explosive, detonated on the plate and left scarcely a 
mark on Ita surface. The 12-inch ahell, carrying only 
00 iiounds of Maxlmlto explosive, passed throttgh tbe 
plate, and bursting in the rear, tore the heavy steel 
backing into fragmouls. 

The army officers imported against the gun as being 
useless for direct attack against heavy armor, which 
can be iH'iietrated only by heavy, armor-piercing shells, 
currying u moderale bursting charge, with walls thick 
etiuiigh to hold the shell Intact, Iti Us passage through 
tlie )>lale, and cause the detonation to take place within 
Ibe ship 

But although the thin-walled shell, with Its large 
cavity tilled with on enormous charge, is useless for 
iltrect, or horizontal, attack of armor, It is an Ideal 
projectile for vertical attack upon the comparatively 
thin top surfaces of the tirusoii turrets, and the easily 
lK>netrable masonry surrounding the turrets. A 16-lnch ' 
shell of a mtHlIflcd "toriiedo" type, with a large cavity, 
citrrjlng an enormous charge of explosive, could be 
formed with sutHcieiit wall thickness to carry It, Intact, 
d(H‘p Into the mass of masonry surronndlng and sui>- 
IMirtlng a (Iruson turret, or any nuslern type of mount. 
The detonation of one such shell jirovlded with a 
debi.ied act Ion fuse, within the massive concrete of the 
heaviest fort in existence, would account for even such 
M couipicic wrwk as Is shown In tbe lliustratlons 
almvc i-oferi-ed to 

Now ullliougb, as we show’ed last week. It would be 
impossible, becau.se of the enormous welghta Involved, 
lo produce a moMU lll-ltich gun of the standard ty(>e. 
such us the fixed mortars in use In our own coast 
fortllbiitUms, it would lie iHisslble to build what might 
ts- called a scmt-iuoblle, lO-inch i»lece for firing toriiodo 
shells of the kind above referred to. Our 12-lnch mor- 
tar. with its high jMiwder pressure and (for a mortar) 
lilgh velocity, can thtow a shell to an extreme range 
of eleven miles To do this tbe gun has to have great 
thickness and weight of barrel But lo throw Its shell 
for, sa>. six or seven miles, the lO-lnch gun requires 
only low' tiowder pressure and a corresiMiudiugly leaa 
llilckiu*ss of gun barrel This brings the weight of the 
separate parts, liarrel, slet've. carriage, turntable, 
down to a isjlnt which renders them transportable on 
siK>elnl carriages over the hlghwajs The gun is not in 
all} sense a field howitzer, for It Is necessary lo build 
those concrete foundnilous of which so much has been 
said in corrcsianidence from the front, to provide an 
unyielding base for the turntable or other traversing 
devliv of the gun inoniit. 

That the gun, light though it Is for so great a caliber, 
is not a mobile field howitzer, la proved by the fact that 
a sudden gain l>y the allied line near Soiasons, aa 
reported offltially, resuitt'd recently in the capture of 
two of these guns, which were left behind on their con- 
crete platforms Had they been mounted like the 
ll-inCh gun recently Illustrated In this journal, they 
would have lieen drawn to the rear at the first signs of 
failure of the Infantry to bold the enemy. 

Rain After Battles 

tiirT is one of the extraordinary things of war- 
I fare.” says a rec-ent writer In Pearson’s Weekly 
.A. (London), “that a big battle Invariably produces 
min We could hardly have a lietter example than that 
recorded In 15KN. when lOngland was threatened by the 
great Simnlsh Armada, After its encounter with our 
own fleet It was. ns we all know, struck by a heavy 
storm, which completed the work of our gallant 
seamen " 

Once In the early Stone Age somelsaly remarked to 
somebody else that rain frequently occurred after bat- 
t les The author of this casual statement was probably 
not a iisychologlat, else his coiisclenoe would have 
smitten him for having set afloat In tbe world the germ 
of a particularly fatuous fallacy The evolution of the 
idea was probably complete long before the Age of 
Bronze. Big battles are often followed by rain. Big 
battles often produce rain. Big battlea invariably pro- 
duce rain. Even the modern itenny-a-llner cannot 
Improve on the last statement. The myth Is fixed — 
crystallized-- and probably Impertebabto. 

Had w’e enjoyed the prlvllef^ of personal aisqualnt- 
mice with the Neamlerthal gentleman just mentioned we 
should have courteously entreated him to atast another 
halt rolling down tbe ages, to wit. ''A Mff atteate Is 
often followed by rain. " Ths inllnitwimal InerMse to 


toe hiunMUjr eif fiw air 

pie and obvious fttet, whemB,% WWlWNfillt itn.- 
of water vapor 'produced W 
of aiamnnltlon can be bantofi 

Blob Into the fields of cbemliltnri , 

Since, however, we must pW up wJtfc toetoyRl 
present form, tet us see bow it fit" 
ao often followed battles as to i 
people that there was a phyaleal t 
one and the other. 

First of all, no such reteilau exists. Ral^ la toe 
result of the active condensation of melatare .Ip toe 
atmosphere, and this Is purely a Questloa of himiMUtjr 
and temperature. If the humidity be aufllelentfp' to- 
creased, or the temperature suWelently lowered, eou 
nation is Inevitable— provided certain nucld of e 
mtlun (dust particles or molecules of hjrgM 
gases) be present; and, outside of the laboratoKpf theF 
always are present. 

Now, it Is conceivable that a warring anaf might 
produce a local rainstorm by Betting fire to a gmat oUT- 
If the air be rather moist, a large conflagration Invan- 
ably builds up great cumulus clouds above It The 
heated air rises and ctsils by expansion, Just as It does 
from tlw sun-heated earth on a tramiaer day, and don- 
densatlon results. Itndor favorable conditions a T*ty 
big fire might cause a amart shower, or even a tontider- 
storm, though usually tbe procesa goee no further tbaa 
to form clouds. 

A battle, however, cuuiiot be supposed to have any 
apprectahie effect uimn either the temperature or toe 
humidity of tiie air Two cxplenatloiM of the alleged 
production of rain by Imttles have been offered; one 
nonsensical, and the other paeudo-Mclentlflc. Tbe non- 
seualcal explanation Is the popular one, via., that the 
condensation of moisture Is promoted by the conctUMion 
due to cannonading, or tbiii tliu drops already eon- 
(iensed and constituting the clouds are jostled together 
l>y the same process, with the result that they ooaleece 
and fall as rain. As was once pointed out hy Prof. 
New'comh, the effect of u violent explosloii upon a body 
of moist air a quarter of a mile away Is exactly tbe 
same as that of (be clapping of one's hands upon the 
moist ulr of the room In which tbe experiment Is per- 
formed, 1. e., alsiolutely nil. Or again, If we stand In 
the steam escaplug from a kettle and clap our hands 
wo shall not produce a shower, though we jostle the 
wuter-drciis just as much as the expteelon does at a 
distance of a ijuarter of a mile. 

The pseudo-Ncleutlflc explanation is that the gases 
and smoke produced t>.v explosions Increase condensa- 
tion by Increasing tbe number of “nuclei'' In the atmos- 
plicre. The nurleallun of the atmosphere, as sffected 
Ity ordlimry dustinesM, liy hygroscopic gases, by radio- 
active dlHCliarges, by ultra-violet light, and what not. 
Is still an oliscure subject. An outotandiiig result of 
recent InvcstlgHtlons, hosvever. appears to be this : The 
lower atmosphere normally contains more than the 
inlnlninm «umls>r of nuclei necessary for the process of 
condcnsntlon, and this process cannot lie made more 
iietlve by II mere Increase in the numlier. Thus various 
and nlnindant nuclei, In tbe form of gases and smoke, 
nre given off to the utmos)>bere by great manufacturing 
centers, yet tbiw places do not have a heavier rainfall 
than the surrounding open country. Pittsburgh, for 
example, Is one of the dryest jituces to Pennsylvania. 
The suggcstlnii that Cxplimlons may produce rain by 
furnishing nuclei to the atinosiibere is. in fact, a mere 
8|s>culatlon, and probably could be easily refuted by 
lalsirnlory cxiwrlments. 

Now If we examine the history Of battles and the 
history of weather we shall find that rain does not 
alwnys follow great battles, though It frequently does 
so, and for two very obvious reosona. If, tor exampie, 
we consult the meteorological records of northern 
France, where some of the grenteat battles In history 
Imve recently occurred, we learn that, under normal 
conditions, rnln may lie expected In that region about 
cverj' other day, on an average. Thus at Itevres, ten 
miles from Paris, the records from 1008 to 180J shmv 
an average of 157 rainy days jier annum. These rainy 
dnys <l|d not, of course, altcrnnte regularly with rain- 
less dnys ; but tlnu-e were geiienilly several rainy spells 
each month. It Is, therefore, evident that the proba- 
bility of rain witliln, say, tweuty-four hours after a 
battle, or a dog-fight. Is rather high, owing to toe ordi- 
nary oiJera turns of Nature. 

The proliHtilllty of rain after, or durttig, a battle la, 
however, materially Increased by the fact that toe later- 
VHls of fair weather between successive raln-spri}S are 
normally utilized by commanders In the movements of 
tr«s>|is which preei'de u battle. These movements call 
generally be effected only In dry weather, and they may 
require several days. By the time aU the dlitooal- 
tUms have been made the barometric condlUenB Imve 
Changed; the dry “high" has passed on Its tegular way 
to the eastward, and tbe edge of a toto-brin^ng ‘late" 
has entered the terrain. Thus a dbwnpmir to Itoely to 
oeouT soon aft« the engageueat to well hegm; toto lto 
MOM Wttrt be Mogbt to toe totortday ef fioMto. im 
whtob mankind hM no eoBtnd. 




White « 

^){l|llfic^ lUeehol, ttftMa ounte; end ether, 

4p> tW ■otutloh will be miidily at flnt, but 

a QiintttaB pohr o9 the clear aetatioD, which 
Hh jfAWjdtM to )uve and uee. (OoatrthQted by Loren 
Itoe l^lnea, Iowa.) 

Bal^lMM Before Dawar— It to proverbial that *^the 
4iU4wat ter precedea the dawn.” Mr. W. F. Detmlua. 
tfai .SngUah authority on uetaors, bae recently called 
attoBtiOR to the literal accuracy of this proverb, aa 
eatabUted by hta own otMervatlone on thouaande ot 
BllditN. He aays: “Before dawn a greater darknem 
aeewia to drop down tike a mantle upon the Immediate 
satVdundiiigS. Objecta which were plainly obeervabie 
daring the prevloua houni of the night are blotted oat, 
and a nervona feeling la aometlmea Induced by the 
dotiae opacity of the air." He dalraa to have notk«d 
ttga phenomenon when the tmbject waa tar from hia 
thoughta, 00 that it could not have been purely aubjec- 
Mve. Be la unable to atate the exact Interval before 
sonrlae when the remarkable darknem cornea on, nor 
whether It la common to each Heaaoti and aky condUiuua. 


llngava, the immente territory which waa added to 
the provinoe of Quebec In 1912, la the aubjei’t of a re- 
port recently laaued by the Canadian llotMrtment of 
Oplonlaatlou, Mlnea, and Flaherlca, and abatracted at 
length In a current United gtatea opnaular reiwrt. The 
annexation of Ungava Increaaed the area of QucInm 
fron 3S1,S7R to 703,696 aquare milea, making It by far 
the largeat province of Canada. The territory in quea- 
tlon embracea the uptter half of toe labrador Penlnaula, 
aaMe from the iiortlon of the latter belonging tu Labra- 
dor profter. It is a huge plateau, with liiiufnierable 
lakea (constituting about one fourth of Its total area) 
and a network of atreuniH, which facilitates trn\cl and 
la CHtwble of surtplylng un limited water-power. On 
the other hand the climate Is, over moat of the terri- 
tory, too rlgoroua for agrb-ulture, nor la there much 
prospect for graalng. The foreata arc of aome value, 
wm there are aupiKMcd to Ik* imirartaut Iron dcpoalta. 
The lakea and rivera yield an Inexhaustible aupply of 
dab. The value of tlie Hudson Bay flahcrlea Is atlll 
unknown. 


The Leweet Organ Note. — A moat remarkable ae- 
oompllahmeut in the acoustics of music as told by 
Bvkncn Oonepcctas, la the Inatallatlun of a lits-foot 
at(g> in an organ in liowell, Maaa., which iiroduoea a 
tone an octave lower than has ever been known before, 
and which la indicated musically as CCCCCO. To 
understand wliat thle means It may he said that a 88- 
foot pipe vibrates slxtcaui times a second at Its lowest 
note (OCCC). and this Is very near toe point below 
which vibrations cease to form a cuiitininras sound, 
while a 12S-foat pipe vlbrnt(>s but four times a second 
ntoen producing its lowest sound. It was found, how- 
ever, that a group of pipes giving overtones could be 
arranged to produce, when swuided togtUlier, a synthetic 
tone, and by this means sto|is producing the effect of 
a 64-fi)ot pipt* have Ihh*!) built without re<iuirliig the 
tme of a pipe of that length; and now, In the same 
way, tola monster 128-foot s(o|i has apiieurcd, which Is 
described as "a mighty atmospheric tliroh of most awe- 
some majesty," Indeed It would seem that Its tunea must 
be rather felt than beard. 

Barometric Prcaaure and Mine Bxploaiona. — Just 

what relations, If any, exist Imtwecti barometric condi- 
tions and explosloiiH In roiil mlntw are still unknown, 
though the matter has been the subjMt of much discus- 
sion and investtgattou. In Kuglaud certain iiewspn|a>rs 
and other unofHclul ugeneh>H luive for many years issued 
“colliery warnings,” generally Itaaed on tlie assumption 
that a rapid fall In barometric preasure liberates ex- 
plosive gas from dasures and cavities In the mines, and 
thus Increases the danger of an explosion. Other ways 
In which the pressure of the atmiisphore may be con- 
nected with oxplosioits have, however, l>eeu suggested. 
Thus It Is possible that high pressure may be more 
effective than low pressure, by causing slight disloca- 
tions of the strata. Again, exceptional dryness of the 
atmosphere, such os Is esiK-Hally ussoclakHl with anti- 
cyclontc weather, may increase the llkelihcssl of dust 
explnslons. The present attlhide of the United States 
Bureau of Mines on this subject Is set forth **> w-ent 
oorreaptmdcni'e with the Weather Bureau. The former 
bureau does not l>elleve that any particular relation can 
be aatabltshed between explosions of Are damp and low 
barometric conditions. The accumulation of Are damp 
In old WorJdngs la not usual In the mlnea of this wun- 
try, while the gas encountered la active workings almost 
always Imiuea at a presauro far higher than atmospheric 
—even at several Umtjs atm<jspherle pressure— so that 
the ordinary flnetuatfona of the barometer could have 
no ia11ug|ffie on Its Isauanoe. In view of the obacurlty 
ill toh* subject is enshrouded, the Royal Com- 

IDxploslons in Mines deprecated the ia- 
irwntojja by t»W British M«teurob*irt' 
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Aotomobile 

Motor Trucks Must Have Mirrorsw— Beginning with 
January lat, 1915, all motor trucks in New Jersey must 
bo fitted with mlrrora enabling the driver to see the 
road In back of the truck. The rule was iiiade ncct's- 
sary by the protected imaltlou of the driver, who Is 
unable to see Iwhiiid and to realise when another vehicle 
desires to pass from the rear. The noise of his own 
motor drowns the warning signal of the passing cm 

New Brltiah Non-aidd Tire. — ^A non-skid automobile 
tire of unusual design Is being Introduced hy the Sirdar 
liublver t'ompany of Tmndoii, Riiglaud. The tire hits a 
zlg-sag lino deeply cut into the tread. In which inelMlllc 
studs are set so that their tops are flush with the 
tread. The tiro is said to be very resilient, and yet as 
much a “non-skid" aa if it were fitted with separate 
Steel studded cover. 

Owing to the Total Ooaatlon of Buaineas of Conti- 
nental automottlltt manufacturers in England it Is antici- 
pated that American makers will experience a decided 
Increase In demand friim this quarter; and this will 
in all probability prove te be a iriosl ailvuiitugeous 
opportunity for the buildera of electrh' vehicles, esiie- 
clally In the classes of commercial and municipal ve- 
hicles, for which the English representatives of Ameri- 
can compuntes ladleve there Is n very promising Held. 

New Laminated Tire Fabric. — ^A new tire fabric is 
to be put on the market shortly hy one «tf the hlg Aknm 
tire comiianles. This fabric is termed a “lamliiuted ixs 
heslve Interwoven fabric" and was inveutetl recently 
by 1.. A. Suiters of Cleveland, O. The material differs 
from the usual tire fabric in that It has no cross weave 
of any kind, the extraordinary strength of the material 
deiiendlng on the impregnation of the yarn elements 
with liquid rulilier. Inner strains are thus avoided. 

Direct Air Cooling of Automobile Eagines has 
always been reci^iixevl as Ideal, as It dws away en- 
tirely' with radiators, pumps and all the attachmenls 
nevusisary In a system of water eooling; but on uccttunl 
of dllllcultles encountered hi the early da.vs, when 
motors were crude and the principles were not as well 
understood, most designers adopted water <-ooleil mo- 
tors. HtlH. a few builders {lerslsted in the study of 
air c<K>Ilug. and that their efforts have not been In vain 
1* shown by some test runs organized by one of the 
air cooled maebtnes, when a hundred miles of more 
than ordinarily hard going was covered entirely on the 
low gear, which Is u fairly satisfactory pr<K>f of the 
practicability of air cooling. 

A Crucial Teat for Alcohol Fuel. — ^The unquestioned 
shortage of gasoline in Uerinany prohnhiy will lend to 
Ihe universal adoption of dennturetl alcohol for Indus- 
trial motor vehicles. For several years |)aHt both 
Franco and (Sermany have demaudevl Interchaiigeahle 
carbureters on subsidized motor vehbles, and Prince 
Henry's stirring appeal of two years ago ••(■ermans. T'so 
Benzol I” served to Impress riermuti motorists and truck 
users with the fact that gasoline Is not the only motor 
fuel availnhle. nu* wisdom of the alcohol-lM*tizol pro- 
pagauda Is shown at present In the Euroiwan war, 
where (lermniiy Is able to bwk with unconcern uism 
the <H>m|tlete shutting off of Its gasoline suppllt>s. More 
than KkMKIO.lHH) gallons of denatured ali-ohol are ready 
for the motor trucks! 

“Wireless” Automobile Top in War. — A report from 
Belgium by the <-orrespoiident of an English automobile 
trade Journal tells of a most e.\traor«lliiHry use of an 
antoinobile top. It seems that a British patrol sueeeed- 
ed In capturing a (Jeniiun louring car In which two 
officers were sealevl. The motor bad broken down and 
the officers were made prisoners of war Jn glancing 
over the ear. one ot the patrol notleed a wire connection 
to the "skeleton” of the ralsevl top Following the wire 
he pullwl from under the sent a telephone rev-elver and. 
holding It to his oar, was dumbfounded when he c<mld 
plnbily hear a message coming from nowhere In ivar- 
ticnlar. Tlie lop-skeleton formed the receiving wlri-s 
of a wireless teleiihone station, and the message ennie 
from the nearest headquarters of the army corjis to 
which fbe officers Isdouged. 

Automatic Garage Door Opener.— Every chauffeur, 
and jierbaiiH every automobile owner, tisv, has on some 
occasion been wont to swear at the closed dvsir of toe 
garage, which comrielleil him to g«*t out and orwn It. 
A Colorado .Springs garage employee has Jvist perfected 
an arrangement hy whleh the automobile desiring to 
enter or leave the garage, oiteiis the door anluinatlcally, 
and also blows an electric warning signal nfllxi>d to 
too door. The arrangement consists of tlirev- metal 
plates sunk Into toe ground at both sides of the door. 
When the front wheels of the car bear down ujiou the 
first set of plates III the street, the garage Is oiieiicd 
by an electric motor, which also blows the horn at 
the d(K»r. After the car has passed Into the garage It* 
wheels hear down upon a sev-ond plate, again eetabllsb- 
Irig on electric contact and eloalng the door. The third 
plate is for emergencies only. In case the other should 
be out of order. 


33i 


Aeronautks 

It la Interenting to Learn that all of the English 
army aeroplane stiuudroii Hew uiidci their own isiwer 
from their base In Engliind to the wciic i>f si'tloti In 
France, where they have taken u prominent part In 
the work of reconnaissance. 

Battle* in the Air. — At the commencement of the 
war many surmises wore made as to whni part aero- 
planes would take In the maneuvers, and battles In the 
nlr between representatives of the opisisevl foues were 
frisdy predicted These pretHcllons have conic true, If 
published reports can Is* relied on, for It Is stated 
that Vislilnes, the French aviator attacked a (lerumn 
mnehlue that was scouting over I'urls, and ilddled It 
with an iiutoniatic gun with which his craft was armvsl 

Aircraft in the War. — Mthongh the InHuenee of 
iilreraft In the war lannot yet he precisely estlmatefl. 
Its elticleiicy has aliead.v been appareid, for In many 
cases there Is no ibmbt but Unit llie strategy of the 
armies on both sides lias bis^^n guldisl bv the reisirts of 
the air seiaits who bs-ated the position of evt'iv army 
corps, and gave warning of Ihe points wdiere troops 
were being concentruled, and In vvbat stieiigth They 
have also done exoelleui work in ni.i iking down the 
positions of the enemies biitlerles oi tieiielies wllli 
stieh precision that aillllery lire could be dinsded on 
them without wasllng a single shot 

The Zeppelin*. — Although but little has been heard 
of the //Ciiitellns since the war began, no one seems to 
know whether their general absents' from toe Held of 
netlvlty Indicates some unforeseen uuHtni-ss. or Is an 
Indication that they are bi'liig withheld wllh soiiie par- 
tlciilur |)iir|Nme In the fiitiiri' However lhaf may be. 
U Is a fact that these huge ilrendnoughts of the air 
have not ns yet lived up to their reputations. It Is 
most probable, however, that the little aeioplane has so 
far met all of Ihe rtHiulremeiits, and that Ihe largt'r 
craft are being saved lor olher maneuvers 

The Question of Noise. — A writer in the Ixvndon 
Dailp Telegraph raises a (luestion that has iK-en alto- 
gi'ther too generally overlwked In designing aircraft 
He says; Whether regarded us a military machine or 
one used for pleasure, It Is evident that from every 
IK>iut of view' un aeroplane has everything to gain 
fiom piwisessing a well-slleneed engine, and nothing to 
lose except the frnetlon of power wasted In the exhaust. 
Nor Is there any reason why an aeroplane motor of the 
stullomiry ty|K> should not 1h‘ us effev-tlvely slletieevl as 
that of the imslern inotor-cni'. Thete Is no iinpruv'cmcnt 
wldih would render uvlutUm moie Immediately jKipular. 

War Aeroplane*. — With a Berlin date an interview 
with a (lenuiui military aviator has been published lii 
which many eouimenis an- made on what has been 
ueismipllshi'd, and the oiieralloii of the muelilnes This 
aviator had lits.>n using a Tiiuhe monoplane (ns'ently 
ileserlbtsl In the .Scientific' Amkbican Hcei’i.hMKNTi, 
and found It iiiKh'rpowcrisl, too slow in rising, and 
that It was not easy to get off the ground In starting, 
In fact, It was jiractlcally helpless with the lighter and 
faster French and English umchliie.s t)ii the other 
hand, he eoiisldered the French machines tisi light for 
war purisiMcs, were tes) eHsi1.v damaged, and were apt 
to Iveconie useless If left out In the ois-n without pro- 
tection, or 111 rain storms 

Conaiderable Anxiety is Felt in I-ondon lest it be- 
coini' Hie objis'l of un attack by Herman airships, and 
preparations have las'ii made for reis'lllng such attacks 
hy guns niouiilcd on high buildings, silll It Is feurtsi 
that such flrliig would be dangerous in a great crowdcsl 
cUy like Loudon as the shells dlsehurged would he 
liable to result 111 coiisiderahle diimiige when they fell 
buck to earth It Is the iilghi attack, however, that Is 
most feared, ns then even a big Zepis'lln would be quite 
safe from gun lire For weeks no lights have lieeii 
lighted about Buckingham Palace, and of those en- 
circling .St. Piiurs Hiithcdral and othci centrally located 
buildings only a few have been lighted, so that their 
liK'iitom may not be dlstliigulsheil at night Seurch- 
Ilglils have bis-n ois-ratcsl at night, but their locations 
have been changed dally to hide their isislHoiis 

Aviation in the United Htatea Army. — Following the 
act approved July isth, BU4, creating an aviation sec- 
tion and providing for a Hfty iH'rcpiitum Increase of 
pay for both oflhs*rs and eiillstcsl men, while regularly 
and frequently participating In aerial flights, and also 
providing that no pc-rsou, except In lime of war, shall 
he assigned or detalleil against his will to duty as an 
aviation student or oHlcer, Hen Wotlierspooii, Major 
General, Chief of Staff Uidtcsl State's Army, has by 
order of the Secretary of War, Issued Heneriil Oiders 
No. 68, under date of September 17th. 1914 This order 
referring lo the act of July 18(h, 1914. descrllw's some of 
the details to be followed In carrying out Its provisions, 
and BUggeats that unmarrlwl lieutenants of the line of 
the army under HO years of age who desire a detail 
In the Aviation .Section of Ihe Signal C*orps should ap- 
ply to the Adjutant HenernI of the Aray, suitable 
blanks Itclng provided fur the purpose. 






By Major H. Bannertnan-PhilUpa, En- 
glish Aeronautic Correapondent of 
the Scientific American 
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if lipwi^ W Olw OOBVtriKtiM «C DM WDlla And other protecttve of thMe gain have never been made public ; but the iiav- 

PWWropR!i!lHj^BBM wo^ The Tl«r of Helgoland which we preeent here- mans have repeatedly stated unomclally that among the 

with ehoWB the lowdeirel portion of the Island. The mortar batteries are to be found pieces of 16 Inches 

▼«la» of tiie iRland from a naval ataudiwlnt lies in caliber. It Is also stated that 16-lnch guns, probably 

MipSwljPW ^ ***** ** **• oltuated about forty miles northwest of the mortar typo, are mounted on the mainland In 

^ 4w pianad of the mouth of the SSllte, and In anch a position tlwt the great fortlfloatlons at Ciixhaven. The system of 

'W, gimm aWlillB* ai Matapn, it commands the approaches to the Kllie, the Weser, defense is state<l to Ite similar to that employed by our 

yjwhff* ****ii'!**^ and to the great naval base of WHheUnsliaveii. own coast fortlllcatlons. tbe whole area of the sen 


' a W '.iHwiiih;,' 

hwvtor 

' «jite\|Wlaiih> **>• «<»w . 


p j Ot t uiU 'lio Ite wmy 


The Germans have done an enormous amount of work between Helgoland and the mainland and all that ares 

covered by tbe eltectlvi 


‘OB .hone 
hpN|h*’‘''l'*iP{Mhto of 

m attached 
^i'4|l|-'oh«Ca‘lrT dtvMoiH 
afW'lathMM neoniMltartag 
ttl^lhBa.; to which a cm- 
.t^ni^wttag bttMia la a(- 
twiliid.^ t^'iMnaUthe 
wilMi^oonehtah cao'iiMu he 
•tiPiinnied «» the Mtioua 
MigiNirtcn. ThebMvier 
at|MaapAii«. placed at the 
nftja Imad^aaiten and the 
.epieMiTdlrtabm ftiff quar- 
aettb' -They have a range 
of aheat 1»> nUee. while 
th^ .^Ight^^d^ etattoua 
« mnge of fls to as 
nthMh ^ etattoiiB are 
nM la pelM. Whan at 
vail, owe of Oie two sta^ 
tiei* cf the pair la kept tu 
afltlea. while ttw dther i« 
held Ihr neewa. When In 
aattioii. their are need alter- 
Mtiely. one belOf In action 
wUle the other te being 
megad hwwerd. It takee 


ipp tMattom Dirigible bel- .uret, wbioh uu 

loone earry only tranamit* snati waak bsw 
tlag apparatna, with 
ahogt ene hundred and ninety miles radtue < 


Hm SImigcte MwM Hdvoiaiid 


I I* the ^gswbsM man who ace directing the naval away with, and u large area of land Iws lM>en made 
leUey of Great Britain bad been in ooatrol at tbe by filling. The island forms one of tbe most lmi>ortant 
thka wlMin 'Helgoland vns usded to Germany, It Is safe torpedo and submarine bases for tbe German navy, and 


range of tbe mortars being 
mapped out in squares, the 
p r o g r o 8 8 of the enemy’s 
ships through the fields so 
coverefl being determined 
by observation, and the fire 
of the batteries being isai- 
i-entratofl accordingly. 

It fs possible that some 
of the 10-liich mortars hav»> 
been dlsmountisl and Iraiis- 


that the 16-incb piis'c being 
usetl in tbe field by the (ter- 
mans Is a stasdal tyia- of 
siege gun of lighter weight, 
firing a high explosive shell 
of largo eaiiacity. 

The Franklin Medal 

I N addition to other 
intslals which the Krunk- 
lln Inslltule 1ms liwn ac- 
eustouieil to award. It now 
has at its dlNi)oMal a new 
medal to be called the 

« ..u-i ..i . . “Franklin Modal," which 

The Pahhri phatorraphic apparatus on aa aeroplaiie. ^,,1 Ik. awardtsl fr.«i tbne 

4, CssMta casing ; O, D, bobbins on which tb« sensltlvo flint Is wound ; H, prlnrlpsl lens ; F, device controlling to lime In rtHKtgnltlon of 

teotb O, Whleb Ngulstes the making of tbe exposures ; H, eccundary lens which throws an image of tbe compaei «„to| ...utrlhutloDs of 

/ and barowetor onto tbe flint i J. K, L, M, levers for opentUng the shutters of the lenses « and // , T, sir pro- ,, , , “ 

peller that operates tbe apparatus; W, exposure regulating apparatus; F. lever regulating Interval between expo- iniliviuiiuis to scieniK., or to 

above the ground. Single exposure can be made by means of tbo the application of physU-al 

science to Industry, rather 
than In recognition of any 

e full naval value of Helgoland, and single invention or discovery. This medal will bo of 

not visited the Island for a few years handsome design in gold, of a value of alstut 175, and 

)b«d to see what remarkable changes It is cxi>ected that two medals will lie awarded eai'h 

The fine bathing beach has l»een done year. Thbi metlal Is made isisslble by a donation by 


In developing the full naval valuo of Helgoland, and 
anyone who has not visited the Island for a few years 
would be astonisbed to see what remarkable changes 
have been made. The fine bathing beach has Iteen done 


of land Iws lieen made Baraiiel Insiill of ('hloago. 

1C of tbe most Imimrtant 


Wban Halioland vns qmM to Germany, it is sate torpedo and submarine bases for tbe German navy, and Automobile Developments.— A number of inter- 

y that the tranafier would not have been made. In a fine harbor of refuge has been constructe;!, together estjn^ patents have been issued reeenUy for oonstrunUonr 


thM trsasactlon GrMt BittaW acquired from Germany with a large uumber of c 


whiob provide for certain shifting of the cushions and 


a uManlal pOeeaMlon of doubtful value, and in exchange of which are shown In our illustration In the course ,^,at backs of automobiles in such manner as to form beds, 


hafidad ovor to her a email Island at tbe entrance t 


tha' lHiM^ aldieh to4ay la, next to the Kiel Canal, the pots, magaslnes and hangars for hydro-aeroplanes, etc., 
atoit tttpartBut stratagto point In the whole scheme together with the houses for tbe offleers, otUclals, and 
(tf Gennan naval strategy. The Island is small, meas- workmen employed on the Island. 


of construction. Those bnUdliigs Include arUllery de- thus furnishing sleeping acoonunodations while touring, 
pots, magasloes and hangars for hydro-aeroplanes, etc.. Whether this will be the accepted style of convertible 


nrlng about a third at a mile In breadth by a mile in Although Helgoland Is still nsefl as a summer resort, ing n 
length. It consists of the Oberland, standing some 206 only tbe lower portion of tbe island is oiien to vlslto 
Coat abow dm level, and generally flat on its surface,' The highland Is enGrely under the control of the gi 


oar, nr if other ideas of construction will provide sleeping 
Bceommodntions, remains to bo seen. Tounng is becom- 
ing more and more popular, and, when oooasion requires. 


faoilities aoooinpanying the car and furnishing comfort 


aBd the Cnteriand, a stretch of tow-lying shore at Its ernment. It has been very heavily fortified, and the 
toot. At the time of its acquisition In 1880, the Island heaviest artillery, both for direct fire and fur hlgb-angle 
was aabjeot to hMvy eroalon. This has been prevented fire has be«i emplaced. Hie caliber and the number 


The highland Is enGrely under the control of the gov- and shelter at night, should find favor. These may as 
ernment. It has been very heavily fortified, and the before suggested include a special construction of tbe 


separate equipments carried like other 
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H«w the War Atfeeti Onr Induatriei 

Br L. V. Redman 

A MEUK’A IwkIh kII othor iiu (1 «iin an a ai'lf-aupport- 
ln»f couiitri. Tills 1 h tni« «*ltli*‘r lii Unif» nf lieaw 
or war. and yet, It la now Iwlrig domoiiHtratwl how 
vaafly dep<>iu1«>nt la the most IndetiendeMt nation in our 
modern coni)illented system of dvlllautlon. 

rherolstr.v Is the least national of all our Industries. 
It Is international. Our Inlenmltonal (Uietnlcal Con- 
Sresses recoKiilze five offlelal lanuuaKes — KliglUh, 
Preiieli, Oernian. Itnllnn. and Itiissian, and a flmt-rate 
oheinlst Is supposed to read any of the five aclentlflc 
luiiKUHKes fluently ; in fact. It is almost a necessity for 
a cliemlst to he a iieiitallugulst 

The jircwiit lOurotiean crisis Is emphaslBlug how com- 
plicated Is our civilization, even here In Independent 
.\nierlcn. 

t'or example, the glass industry Our potash comes 
from the Strossherg deposits In Germany Our potash 
snpiih Is cut off and our glass industry Is In Imminent 
diinK(‘r, for potash is absolutely necessary In the making 
of all our ordinary glass 

Many of our photographic supplies arc Imiwrted. The 
present war has sent the prices soaring. Melol is a 
HuliHtanee which has risen In price In thre«> we«‘ks from 
Vit to $12 per pound, and other iihotographlc chemicals 
have risen In like proportion. 

A common article is carbolic acid crystols. This 
chemical has risen in price from |.S per hundredweight 
to $S(i and Is still rising I’resumably this material Is 
needed as a base for explosives in uielllnlte and lyddite 
shells and a disinfectant, and an embargo has Iveen 
placed on Its present exjiort by Great Britain and 
Germany 

The steel industry is also affected The Iron ores, 
the coke and coal are all mined in this couiifr.v, hut in 
the making of manganese steel iiyroluslto Is necessary, 
and tills chemical has risen In price from $.‘{8 to fl2.’i, 
and the supply is limited 

Magnesium oxychloride, from which artiflclal marble 
is made, Is imported from the Mediterranean The 
source of supply has been cut off from the I’nlted 
Mtates. ut least temiiornrll.v 
t>Ilulold and gallolith are chemical iiioducls in com- 
mon use everywhere All the cheaper grades were 
Imiiorted from Europe. The source of supply la com- 
pletely cut off, aud America must look elsewhere for 
her supplies or have her chemists double and treble 
their present output. 

Almost every dye product has risen lii price, although 
this is utireiisonahle in many resjiects, as America 
makes large iiuantltles of dyes, and while the iiresent 
conditions may reiiulre u rise In prlcoH to pay for the 
uncertain venture In increasing factorb's to meet what 
must be considered us temporary conditions, yet the 
price Is In many resjiects tinrcasouiilile Eor example, 
two d.ve firms in Chicago were asked to bid on the same 
day at the same hour, over the telephone, on one of 
the commoner dyes, turtnizln The regular price docs 
not cx«>ed 75 cents tier iiound. One company offered 
the dye at the regular price, the second coiuiiaiiy asked 
f.3.!50 for one fourth of a tinund, and we were told we 
w'ould have to talk fast to gel It at that price, as the 
demand was very heavy, This reminds one of the talk 
recently about the iieiTsslty of ruisiug jirlces on bis'f to 
protect tile cvislonier, consumer, etc. — a rather doubtful 
form of iiroleclioii ut the best! 

Ileseareh chemistry is imyliig its portion also on the 
tiicreaseil prices .leiiu glass has advanced ;«l ja-r wnl, 
ns it is Imported from (Jermnny, and a cuiittniiiitlon of 
the war uieiiiis a complete exhaustion of the .small 
supply carried here lii Auiericu 

Kortunalely, wo have some clK-nilcals which are dis- 
tinctly Anicrtcaii products, and these Jog along at the 
regular pace iiiid price — alcohol wood alcohol, tiirpeii- 
Une. rosin, iicetoiic. forma Idelnde, acetic acid, and woisl 
products genera llv nie holding tlieir own against the 
menace across tlie son 

if the European wai continues for eighteen mouths 
or lunger, it gives tlie .Ainerteaii chemist a rare oppor- 
tunity to doul)le and even treble his fuelory's output in 
order that he may supply the Aiueiican market with 
American-made chemicals and stop the heavy toll of 
f(l((,()IK).0t)0 per year, which we are paying to the Euro- 
pean chemical market Not only will we save the 
ftMl.OdO.OOO, hut America will be yel more unaffected In 
times of fieace or war. 

The manufacturer may ask what are the chemicals 
which are so noedtsl at tlic present time In America 
and which have been restricted or cut off eufirch by 
the ]>resent war 

We buy annually from Burope three fourths of a 
million dollars' worth of ((uinine, four million dollars 
III glycerin, one million for Indlgu, two fifths of a mlt- 
tloii for licorice, crude tartaratea, two and one fourth 
million, for curlioHc acids four millions of dollars are 
paid uimuully to Scotland, Great Britain, and Oer- 
mniiy. one million for fusel oil, three fifths of a million 
in gums, two and one half milUoa doUtrs^ for alu- 
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minium, potagh salts ten million of fioUara, four and 
one quarter millions for platinum. 

New Fbahlight Signal Appantofl for Army Use 

M KTHODS of signaling at a distance have played 
an Important rAle lu warfare of all agee. Modem 
conditions of military manenverlng have, however, 
greatly multiptied the importance of this branch of the 
service. Not only do the great modern armies ex- 
ceed in point of size those of the past, but the im- 
mense range and the great accuracy of modern fire 
arms have caused s corresi>ondliig spread of bodies of 
trooiM both as regards lireadth of front, and also as 
regards depth. It hardly needs to be pointed out that 
the Importance of methods of slgiiallng has risen p«H 
panau with this broadening of the territory covered by 
the trooiw, to say nothing of the Influence of modern 
reconnolterlng facilities, notably by aeroplanes and 
airships. 

The new needs have been met. It Is true, in a meas- 
ure, by various of our standard means of eommunlca- 
tlon, after sjieclal adaptation for the field work of the 
army. Wireless telegraphy, autouioliUes, flying ma- 
chines, carrier plgcmiis, mounted messengers, bicycle 
couriers, the telephone, and semaphore signals all serve 
their puntose In this field, hut all have their limitations 
also. In many ways the Ideal method of signaling Is 
that by flashlight. However, In order to make this 
method really satisfactory, the beam must he of the 
form of a narrow cone, or, better still, of a parallel 



German military signal lamp and field glass. 


jienen of light, in order to prevent any but the jirofier 
jicrson fiom ealchlug the signal 

A device recently dt-signed with those isiints specially 
in vli-w is described by Major Falter lu a recent Issue 
of Dir Vnurhau It consists of a pair of binoculars 
over which Is mounted a small parallel-Iieam flasbllght. 
This latter comprises a steel tube «i, with a siicket ebum- 
Ijor h to which the lamp is attached ; a contact Imx c 
with fi push button il. This flashlight is screwed upon 
the binocular at e. The battery for lighting up 
the lump is carried In a leather case from tlie soldier’s 
l>elt A duplicate Isittery is also carried lu the same 

The mode of use of this apparatus hardly requires 
explauation. The flashlight torch is so adjusted, that 
when a given point Is sighted with the binoculars, a 
beam of light, sent out by the torch atmn pressing push 
button. Is directed at the iiolut sighted. Homo suitable 
point Is selected as the stationary central, to which sig- 
nals are sen! fr*»m the moving observers in the field. 
These Are, If necessary, kept posted as to the location 
of the central station by flushes sent out periodically In 
their direction. Except in the Immediate neighborhood 
of the flashlight lamp, the beam can he detected only 
by persons directly in line with it, unless Indeed there 
are intervening objects lu the way. On this account 
cavttlou is required tn using the Instrnmeitt lu wooded 
regions, for example. 

As regards the range of the Instrument, it la claimed 
that under fUvorable elrcumstances signals can be 
sent (lyrer a distance of some six miles, though, generally 
speakliig, the range la probably only about one half pf 


dtetaueo of spaiftMDg over half a og-gdaaliftNpN^ 
farther if the backgrouoA te poiitlqulariy Jklvaiitai«iwik 

A TWk fo InwBtor* m OIttiW iWW ] 

PWMS wSo obtain* a HepHM »« ase asp peteafwi. Wl 
or protuM* . . . •keli be MeW» tn *w eeMtia /er |silNnp» 
meat of iha patmt bwauBO of <h« »r«a«g Of OSe* Utetuti Wv(|if 
osy pravteton thtreof.” 

S uppose that you are the inventor of a pcdOMl 
of tanning leather. You make a Uoeaw agtoeUMhf 
with a leather mauuftteturer who pnducw ttoly 
low-grade leather for cheap shoes; you lloenoe htltl to 
use the process only on that leather ; you agree tllilt he 
alone may use the process on that leather, and acoiw^ 
Ingly you charge him a royalty of one cent a tottoto 
foot~a proper and fair royalty In the draimetattoeh, 
Suppose that you make u similar ezcluolve eontraqt wtfb 
another manufaelurer who produced only higtHinitto 
leather for flue shm-a, aud that you charge him, a rm 
ally of two cents a square f<K*t, again a proper royalty, 
because, either by adding to the quality or saving the eg- 
{icnse of manufactnre, the licensee con afford to pay yoo 
tho two cents and still make for himself a considerable 
additional profit and give the public l»ttor value for ita 
money. If the Oldfield bill becomes a taw, that passage 
In It which stands at the head of this column, will pre- 
vent you from recovering against the first licensee If 
he applies your prisvss in manufacturing hlgfli-grade 
leather. In other words, the Oldfield bill, If enacted Into 
law, will facilitate breach of contracts and encourage 
dishonesty and had faith In busiiK-ss. 

Again, you may Invent a new form of steam engine; 
yon may license one man to make your steam engine 
for railway purposes, another man for ship propulsion, 
a third man for driving electric generntora, and a fourth 
for general power puri>oHcs As the patent law now 
stands, If either one of these licensees invades the field 
of the other, that is, uses your invention ontside of his 
license, you may successfully sue him on the patent, 
Is-cnuso be hos aduilttetl the validity of the patent Any 
court will grant a preliminary Injunction. Take away 
this right, and not only Imvc you lost the benefits which 
you ex|3ected to secure by this dlvlslou of the business, 
but you bare bran party to what amounts to a fraud on 
your other lloeuMeeH. 

is there any reason why anybody should ever take 
such a llceuse under a itatent If the taw Is changed as 
Mr. Oldfield w'ould have It? If Congress passes the 
Oldfield hill It would l)e very much harder for Inventors 
tn grant licenses. Manufacturers who wanted the 
patent only for one purpose would insist on buying the 
wlioU' imtent; otherwise they could obtain no protection 
In their iwrtleular line of work. But such an outright 
purchase would not only limit the gains of the (Mtentee 
from his invention, but might tend to deprive the public 
of tlie use of the Invention In the other fields; for it 
frcjuently hapiK-ns that one concern is nut In a position 
to exi>loit an invention fur all purptsws. Consider now 
this clause in the Oldfield bill: 

"Vo TiBTsos BrlHnp . . . anv orflolo of toonufaeiarp 
undrr a potent nhatl haie anti iireator rioht to prtaeHbe 
. eoHilitiont Hmillnu the one than if the artiole loora 

not manufat lured under the patent ’ 

SupiKwe that .You have pivtentwl a sterilizing proceiw, 
by which milk can be kjqit sweet and good and wtada- 
some for three da.vs without injury 1o its flavor or 
iiPlK'orunce The general use of that iiroctMui all over 
the country would he souicthlng which the courts and 
the legislature and the puhlU- ought to encourage In 
every reasonable way. You might be doing business in 
Boston, might use the process in that city, do much good 
to the Inhnliltants there, and make some money for 
yourself : hut a man in New York and a man in Chicago 
and a man in .Sau Francisco might come to you and ask 
for a license to use that process In (hepe various dtles, 
resrtectlvely. It would, obviously, be out of the ques- 
tion for you to carry on the Imslmsss tn every city In 
the countr.v, and 11 would Is* for the public Interest that 
you should put the pnK,H>HH Into vise as rapidly as pos- 
sible oil over the coyntr.v You would be perfectly will- 
ing to llcensi* one 'inan on a reasonable royalty In each 
of these cities, and In any city, say twenty miles fppin 
Boston, but you want to reserve the bustness in 
area for yourself. 

The iiateni might cover a perishable artteta, an arti- 
cle of food, for example, which had to be conanmed 
within twenty-four hours after It bad been made; and 
you might lie selling that article in Boston and be 
lutely unable to sell It in any other city. In either oC 
these cases, or In ony one of thousands of oases. It may 
be for the public Interest and for the lutoreat^of the 
patentee and the licensee that territorial Mosnseti sboidd 
be granted and respected 

The paragraplm quoted kill territorial Itosnoss just Oh 
they kill Hcensea for any parUcutar field of work. Thutv 
Oldfleld bill, from this point of view, outhl! ^ k* 
tied "A Bill to Dimittiiftlthe Retunta of viomm kti« 
make it IMfflcult for them to Derive Bsvsopa by . 
liig Ltcenaes.” . , 


1' ' 


ifitir t^^wBoHm^^Korn, Imt hud to 
aua u to 'iwttoe^ tb« diosmt iit^ 
to irttdf they will work luina. For ewwplft, it luia 
ftoooftoty toMto*h*<l mt an extoulve, eoatly reaeardi 
aild tomtom bnve ramtted in a ladloal Im- 

t In a maebtoe, and set the patent wae really 
» physlcaUy email portion of the nia- 
ue wae recited In the teatonony taken 
Wiece the ijonunittee at the hearlnga on the flret Oldfield 

toll 

' tM m aaaume, for example, that an Inrentor makea 
ah tollWOTeiaent In phonoarapha, the improvement con- 
ikltlilt In a new diaphragm, which can be applied to an 
totUnaty |tapbophone and will reanlt in giving a ranch 
lototoc and ranch clearer aound, and let ua aaaume that 
ttoa Inrentor, either through hlmaelf or through a com- 
pMiy otgautaed for the purpoae, pnta the invention 
niiMl the market. Now the graphophone aella for from 
ton or fifteen dollara up to three hundred dollara, 
dapandlng upon the eize of the reaonatlng parta, and 
there la practteally no difference In the diaphragm or 
the actual reproducing parta of moat of theae devices, 
’flu extra price is put into the larger reaonatlng box 
and a larger and more ornamental caae. The diaphragm 
wonM probably cost ao little that the Inventor would 
be perfectly willing to sell It for five conta to anyone 
who wanted it for Ita leglMroate use, that la, fur replac- 
ing' a broken or Injured diaphragm of a graphophone 
purchased from the inventor. But there happens to he 
aereral great corporatloua engaged in the busineas of 
manufkctarlng talking machines and phonographs. 
Their bualneaa would be threatened, and they would 
naturally try to buy up all the diaphragms they eould 
get and put these diaphragms on their pbonogataphs ; 
that la, they would buy a flve-cent article which would 
be used to double the value of a tbreo-bundred-dollar 
machine. With the new diaphragm, of course, they 
eould get the bUBlness, because they have reputation and 
prestige, contracts with aingers, estnlilished channels of 
distribution and good-will. The one hope the Inventor 
could possibly have of doing a large and profitable busi- 
neea on hia Invention, resides in Inducing the public to 
buy diaphragms from him, l)ecanse bis diaphragm 
makea the phonograph so much better. Yet, if the 
Oldfield bill is passed, the moat reasonable and ordi- 
nary precautions which he must take to confine the 
diaphragms which he sells to their legitimate use will 
be rendered unlawful or their effect will be nullified. 
Thla BMana that the Inventor Is driven to the existing 
companies and practically forced to sell the patent for 
what they choose to give him. None of the companies 
can afford to give him very much, because it will have 
00 way of keeping the other comiwuies from getting a 
supply Of the dlaiibragms. The value of such a patent, 
and the inducement to invent, (terfect, and market such 
dsvlcea, will be substantially destroyed. Broliably the 
Oldfield bill was not Intended to have tills effect; yet 
that Is one of its inevitable effects. 

The bill provides that a license shall be granted if 
the invention is lielng withheld or suppressed “for the 
purpose or with the result <>t preventing any other |>er- 
son from using the patentetl process, etc., in comiwll- 
tton with another article or process imteuted or iinpat- 
ented used ... by the owner of the patent." No 
one knows exactly what this means, and no one ever 
can know. Hupikmo an inventor has a broad fundn- . 
mental patent which has five years to run and has 
worked out the invention in two ' scientific forms cov- 
ered, respectively, by two seriarale patents, each of 
which has ten years to run, and suppose that, after 
thorough test and investigation, be has satisfied him- 
self that one of these forms is Just exactly as good as 
the other and no ls*tter. For manufacturing reasons, 
under these circumstances be would make only one of 
the tsro forms. On the assumption made, why should 
the patent owner lie regntred to grant any license what- 
ever! Suppose he is required to grant a license. What 
Itoense shall he be required to grunt? Will it be merely 
a license under the second of the two later patents, the 
one which has ten yuan to run? Surely it is not the 
Intent of those responsible for ^ the bill that this should 
imply a license under the broad patent, and surely a 
man ahoUld not lose bis exclusive rights under s broad 
patent because the Invention of the patent can tie em- 
bodied in two or in twenty devices, afid be, does not 
makS them all. If the license were granted only under 
the second patent, the one which had ten years to run, 
that license wonid for five years lie absolutely useless 
to the Uceukee, because the first or broad patmit would 
pterent him from uaing the Invention. 

Apotoer case to he considered is the common one 
wheto the broad patent shows the device in a very 
tapwteet form. Ao instructive itlustratlon was tlie 
oirt(toal Bell telephone patent This patent was good 
and toUd and Was sustained tiy the Bupreme Oourt of 
toa' tJnto^ States over and over again, but the tele- 
pPtoNi towdoMd thereto was ao poor that it wonld 
astototo ipk aod was uttoity uneommerctoL Bell and 
kli xiMtoMto Btotowad «d the oMgtoat pgtMit, and 
dtotoi'tetomv'rt'' totototook vmrm MMu bm 
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patent! or took Uoanaee under thmn, and Anally were 
able to make the telephone of commerce as it existed, 
say, fifteen yean ago. This last telephone was different 
to appearance, even In principle of operation, from the 
original telephone, but It came under the broad patent 
because It utilised the broad Invention. The company 
“suppressed" the original telephone of Bell becuiiHc It 
was Inferior. Is It the intent of the Oldfield bill that 
In these rtrcamstances an outsider shall receive » 
license to make this original Bell telephone, or any one 
of the hundreds of different forms of telephone which 
the Bell Company, one after the other, dcvelu{ie<l and 
abandoned for something better? 

Tf this Is the policy of the law, there would be a 
restriction not only on invention, hut on the disclosure 
and utilisation of the Invention. If. under the cInmihi- 
stsuces, the Bell Company had a satisfactory and work- 
able telephone, and one of Its employees should invent 
a much better telephone, the Bell (tompuny's lawyers 
would advise it that should it patent and market the 
better form In substitution for the existing form, the 
existing form would be ofieu to all Its competitors under 
thla compulsory license provision. Kurely under these 
circumstances the Bell Company, if actuated by selfish 
motives, would order this Inventor t«i forget the inven- 
tion, would refuse to let Its research deimrtment develo[) 
it. would tu>t give it to the world In a palent, but would 
suppress It forever, if poslble. 

Experimenti Upon Concrete 

T he surface of concrete Is frequently treated by the 
use of the pounding rod with enlarged circular end, 
so as to compress the material at the surfoee. Such 
compression has quite an influence on the strength of 
the concrete, so that in order to have uniform quality 
over a given surface, it is miuired to give the same 
number of strokes of the rod at all places. Tests made 
with a mechanical itoundliig device were quite eoncliv 
slve : for lustanee, using dO strokes and 4d strokes, tl»e 
currosponding figures Am strength were 2UI and ION, 
while band-molded concrete without pounding showed 
only ttH. AMilied fores* Is of less effect lhan the num- 
ber of strokes, but this number must not Is* exagge- 
rated, or else the denser materials an* forced into the 
lower jiarts of Hie layer and tin* mass Is no longer 
homogeueous, A workmau can give RO strokes of a 3<V 
pound tool tier mtnnte under best condltionH, but the 
work is not constant during the whole da\, as the ef- 
fect Id afternoon falls Itelow that produced In the morn- 
ing. As hand labor falls (o produce concrete of uni- 
form strength, this led to the invention of a pneumatic 
tool by which the isnindiug can be easily regulatnl and 
Is quite uniform • Buch a hummer can give .‘iOO or -Kki 
strokes a minute on the larger surface, and the work 
man confines his efforts to sides and corners of the 
work. A plant of this kind la a aimple one and c»m- 
IiriM«*s n motor-compressor, piping, and the pneumatic 
tools, the pump group being mounted on a smnll truck. 
I’er ifl-hour day, 1<K> cubic yards of concrete are 
treated, using 8-lnch layers, and for large work this 
cuts down hand labor alsuit 8U per cent. 

The Current Supplement 

I N the current Issue of the Scientikic Amrhican Sijp- 
rtEMENT. No. for Octolier U-ltli. then* will Ih* 

found a sliort dm'rlpUoii, together with a luiiiiber of 
Illustrations showing some of the details of I he big 
pilNSeiiger stennisliliis rw-eiitly built that enable one 
to gain an Idea of their gn-uf slxe. An article on M«mJ- 
ern Uewaircb in the Metallurgy of Iron gl\ps \aluuble 
Information about this indlsiieusable iiiiiterlul. iiiul also 
treats m-lentlllcally of the comiKisltloii, proiiertlcs. and 
<‘baractcrlstk's of steel Extra<*ts from I he address of 
the president of the IJeographleal Section of tin* British 
Ass<s*latlon on Man as a (!e«»graphh-a1 Agency review 
what innn lias done In recasting the geography of the 
world. Some Itecently IMseovereil Nubian Antlciulties 
ilesertiM's and illustrates the finding of niaiiy nrtioles 
that add iniicU to our knowU*dge of tin* lilslory of 
Egypt The Kleelrlcully Driven (Jyroseois* lii Marine 
Work tells of a few of the ralaable appllentlous of an 
Instrument that mrt so long ago was iiier»>l.v a scien- 
tific toy. The Origin of Waves, a description of an 
lustrument that automatically calculates the dead reck- 
oning of shliiB and other readable articles make up 
BU attractive Issue. 

Motor Rirer Boats in France 

A new type of motor craft is now in use on the 
Saoiie KIver iienr I,yoiia. it lielug built for the 
Lyons Navigation Company. The dimensions of such 
craft are such as to allow them to run In the standard 
canals, or 125 feet length by 18 feet width. Ikwer is 
obtained by the use of a crude oil engine of 40 horse- 
IKiwer, and tsmts of the present kind will take a net 
load to 230 to 200 tona freight. Should the pro|Maed 
river Improvmaento he extended to Paris, such Imats 
win ply between that city and Lyona and will do excel- 
teat aervloa. 


m 
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[The edUon are not retponsihle foi statements made 
in the correspondence column Anonpmous communi- 
cations cannot he considered, hut the names of coi re- 
spondents will he withheld V'hcn so distied J 

The Triumphant Struggle With a Beetle 

To the Editor of the SoiBNTtKUi Amekican : 

In your iiuml)er of February 2Sth, 1014, I read with 
much iutcrest an article entitled "A Triumphant Strug 
gle with a Beetle." by H J. Miors, and I am sctidlug 
to you under separate cover two or three imiih-i-s which 
gltc the result of our work here in Trinidad with this 
same fungus as a means of control for the froghoiii)er, 
which Is the most SC) lolls Insect enemy of the oniu* 
plant In this ishind Mthough Ihls fungus has hm*n 
known us an liiseet panisU,. sinee INTO II Is only within 
rit’enl years that It has hegnn to phiv an lm|K>rtant 
IMirt in liiseel eonirol, mid It inonilses to lie of great 
value, esis'clally In the tropics, wheie our eondlllons of 

temiierature and uiolstiire me niiicli fii\oiiilile for 

fungus grow til than iii temperate zones 

Since the puhileation of our first papei In lllli) giving 
methods by which this fungus can he successfully 
grown, we have had requests fm ciilluies mat spores 
from praellcalty all over the world, mid now the fungus 
Is ls*ltig tried out as a means of coiuhatlng a nutulier 
of Insect |K*sts in difTerent places Although liv no 
means an absolute method of control, the use of this 
fungus, together with Is-tter methods of cultivutlou, 
promise to ke(‘p the froghoiitR‘is well within hounds 
James Bikch Koreu. 

Mycologisl, Board of Agriculture 
Fort-of-Spalii, I'nnldad 

Misinterpreted Wireless Signals 

To the Editor of the SciENTirtc Amekican 

In your Issue.s of May lOtb ami June Otb, 11)14, 
are letters discussing uilsinteritrcttHl wireless signals, 
following up more or less sclcutlflc discussion of the 
use of the ".S O S" signal 

I hate yet to set* any noteworthy writing on the suh- 
jiH?! which lakes Into coiisldcratlun the liiiinHii element, 
host expressed hy the now famous phrase, "The man 
behind the gun " 

On the large railroad systems It would Itc thought 
somew’hat unusual to put a truck-walker on ns engi- 
neer of one of Ihelr up-lo-dale engines 

But many wlieless operutois are working today yvho 
are us much out of phiee as the latter would Is?. 

These men are liceiisml, hul mniiy of the licenses are 
IssiKHl by orticlals who themselves are mil telegraiihers, 
and who are ahsolutely incaiiahle of Judging the appll- 
ennf's qualifications. There arc army oHIeers lii this 
lerrllorv authorized to grunt such Ilcoiises, and who are 
wholly iiiiahle to ludge of the appllcaiit's fitness 
.iiid the exiimiiiatlohs preserlls'd are stereutyiied 
matters (hat any man may jiiiss after ii Utile "cram- 
nilng” and still he eiitlri'ly unfit for the work 
Men are licensed dlrt'ctly upon leavtng some school, 
or after umiiteur iiractlce, mid gheii responslhiltty for 
the Ihes of huntlreds of trusting iletlins, hut these 
HHine men would not for a moment lie eraphiyetl liy a 
riillroud and given resiionsUillltv for Ihelr more (?) 
valuable properly. 

.Vml such offlclals as the above give licenses, .stating 
Ihal Certain men are telegraiihers How did the othclul 
Hml It out, If the men are? 

How (««/(/ they 11ml It out, knowing mithlng of the 
subjis't IbemselvesV 

.\mong Anierleaii telegraphers there Is found the use 
of the word "ois-raloi.’’ In a purolv technical sense, as 
distinguished from Hie word "ois'ralor" as used in 
ordinary wiltlngs The real telegrapher never uses the 
wonl "om-riitor" In the latter sense It Is not recog- 
nized ill his vocnluilnry When he i1ih*h use "ojierHlor, ' 
he refers to a cii|iulile and e\|H‘rleiiCtKl man , master of 
Ills trade 

'I'hese men laugh among thcmst'lves about siw'li errors 
as that of a man who Is trying to make the cotuhlim- 
tlon "M B S" and succeeds In making It sound like 
“S () s" This error was not the result of accident , It 
was simply gross Inefileleticy. .^uch a man might I'lislly 
distort a down oomhlimttoiis Into “S O S " 

liistanCPs can easily be found of ships traveling at 
sea for (lays, umible to comniuiileate with any other 
slntloii, simply iH'cause of the liieftlelency of the "man 
liehliiil the gun." while hundreds of passengers deis'ii- 
denl upon him for s,ifety slts*p or eat In fancied s«>- 
cnrlty, protected by stringent (?) laws. 

Why Is this? 

One reason Is to lie found In an examination of the 
rale of pay given these men, which Is ridiculously small 
for a skilled trade 

A little ill vestigat lull and leglalallon having to do 
with the personnel of the wireless service might nccom- 
pUeh Bometbtog. H. B. Jusefb, 

Ftlrbaake, Alaeka. 
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Letters from the Firing I^e • 

By an Officer in the French Army. — Special War Correspondent 6f tlie Scientific 




IThv author of lkf»c leUrm i* an artUt a» welt at 
an offloer, and thr wrompanpinp tketchet are from hit 
pm. Tfaturallp hit imotion* over the damape done to 
the f'athvdtal of ftheimn are very intente and tfcc de- 
ttruetion it deerrihed mo»t feelingly . — Boitob.] 

I T liaH iH.'en raintni; liiccHKautly for tMiveral daya, and 
tb« nlghtu ar«* vory «ild. Tlie l>eKiDnliiK of thla 
autuiun KtrauKoly rt^-nllM that of 1070. In that year, 
from the middle of Heptemtwr, the froat Itegan to tor- 
ture our trooitH— a terrible year in every aenae, one 
which abounded in inltH'ry for everybody. Of courac, it 
1 h not iwaalblc to eatnbliMh the lease reaemblance between 
our brave but r>oorly (xiulpited army of that time — the 
anny of the empire — ami our admirable army of to-day 
—the army of the repubUc. The Buffering from the 
eold is greatly to be dreaded ; for pleurisy and bron- 
ehitlM, which may visit the soldier, are Just as deadly 
as the exphsllng of the shells or the rain of bullets 


has looked upon such things as these can never forget 
them, and the Image of it will bo stamped in bis mem- 
ory as the very climax of horror until the tomb 
cloees over him. Wliat I have seen on the battlefield 
will remain plcture<] Indelibly In my mind until my 
dying days. Nature herself, with her storms, earth- 
quakes, volcautc eruptions of burning lava, and clouds 
of smoke, never prmluced a more stai>endoua chaos and 
never oiiened a deejter sepulchre than this incalcu- 
lable artillery which for many weeks has roared and 
spit shells ujion a front of 200 kilometers, from Saint 
Quentin to the Argonue. 

To-day they are cleaning up the battlefleld. The 
coriises have l>eeii picked up and placed In a row, while 
the men, their nostrils plugged with cotton saturated 
with a disinfectant, are digging the ditches to receive 
the dead. ITie Cermans, when they do not Inter thelf 
dead In trenches, pile them In a heap, cover them With 


suffered IHtle, hut I cniuwt shy tM mm Dlfm ^0 
the dwetUQis---«naiihod la, ilddled Ullh» 0m Iff 
sheUa, brokea windows. 8eaMKaN4«..lu 
way decreed, beside a houee t#' ettttCSte 
another dwelltug will tm standlnff -Ifftodl: 
tatne still hanging at tbo .window. -|B>d''h;pi^^‘i|g'<iiyl^ 
red geranlioM blooming on the sUL ^ / 

In a ham a Haxon ambidanoe la put K«(|l p 

twenty^ve Germans are g(Mffin« 0 dmXb tUNlffl 0^ 
intoerable paUets. Two attny mugwCffv Sl^ ffpMM 
their wwinda. One of the Seltona is tuAcA hhd)f%ilH^ 
The Burgeon la sewing up bta hack, hattiw piM# tffm 
flesh. Speechless and coldly I toolml opow 
speetacte. The enemy surgeon tdea to enoHie thy'.iitt 
“See," he says to me, “our pock Woouded otoh^” ^ 
have Been as ptUfnl a sight atoopg ottr oMib” t 
A more appalling sight Is that of the abaadoeNld ‘Algl4 
Uflt without burial, and tl^t of the wonadefl Miff 



French dragoon scouting. Mveuac on the allied line. 


and the thrust of bii.\onotH All prmiutlons have been 
tiikcii, and each of ns Is In a gissl c-oudltlou to with- 
stand the tlrsi cold 

Is there any man living whose imagination can 
e\oLc the eiiornioiis aial formidable battle that spreads 
from the exlremlty of the Ilede France, across the 
lioiimlary of ('hauipagnc'' It Is not a battle of men, it 
Is a liattle of giants, and there Is no record of anything 
like It In all lilstoiy For fen days two furious and 
trugleal musses of humanity that has bmt all feeling 
of humanity have thrown themselves against each other 
wIMi Mti ever Increasing vloleni'e On the enemy's side 
there Is a solbl Inai wall of obstinate trisijm froseu by 
a terrible dlscli.llne, which will break to pieces one 
day. Tlie Allies’ sbU* Is a battering ram hammering 
away without eessutlon and directed by an uns«vn and 
nnparnllelt-d hand wlilch Is moved by the soul of pidriot- 
Isiii It Is the cord of the human energy Htrrtche<l to 
the breaking point, alfliougb the sun-burned and tough- 
cne<l fiM’Ps show iM-neath their apparent plai-ldlty an 
Indomitable resolution The iwu of Tennyson ••writing 
the “Oharge of the I.lghI Mrlgade” <>oiild only give the 
slightest Idea of this terrible shock — a terrible and 
gruesome vision which suri)asses in imagination Edgar 
Allan Poe, Shakesfs-are, Dante The human eye whlcli 
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straw, itour kerosene on them, and hum fbom. A 
terrible odor, an odor of decayed meat, monata tram 
all this putrofactlou. It grips our throat, sail for 
days it sticks to us. While I am writing these Itaee 1 
smell it still thick around me. In vain the Wind Wow- 
ing in gusto across the plain tries to swtoP tt all away. 
It succeeds in (UssipatilnK the swlrla of stnokO whl^ 
rise from all the burning stakea, but It cannot 4tive 
away the odor of death. 

The nearer we approach Uie piatoM tie eesuSne the 
more evidence we have of the preWpltanee of the Ger- 
man retreat. A Taube geroplane plefced wlto. abcUs 
and shrapnel fell on the left of the mefl; nothtog .to* 
mains but the frame. Dead borsee, swoltoB and htoecoa 
to look at, are scattered about the roads of the retreat, 
whlcli are still Uttered with straw taken from toe 
nelghlioring Adds, and upon which the exhausted traopa 
of the enemy had rested a few hours. 

The Germans retreated so quickly toward the tuuth 
that they left behind a mass of shells toWCaed to wil- 
low baskets, together with toousatob! of cartvldgea, 
helmets, etc., and in addltiou to these mUltoty rematos 
there were empty bottles of champagne and .toanmew 
able poitefoUoe and pookethooks torn oPhB att4 etohty- 
Alopg toe road the telegraph wires ato all eqt gnd .1^ 
p«>leH are pulled down. The track of the railroad InM 


belTiless on the roadside and to the dltohea. Oar ambto 
lances gathered up the wreckage of the totreat, 

Farther along the road there deflle* to front of «a • 
convoy of prisoners, honmuen, Infantry men to khsto 
Costumes ; they are tired and thin, with haUowed WMlka, 
marching as if they were drilling and oondneteA. Ilff 
Fraueh mounted police. They have Jtot pastod hedcin 
a Wg train of H^lr automobiles whtWi A datotftntoPt 
of our own cavalry had surprised and daWkeyed. TM 
taWto of flaming gasoline had oonmuBed aQ 
work. The armature alone Is loft oU tonffM .0'midt^ 
twisted on the border of the hlU, and heneatii thh htodit* 
enOd branebes of the trees whkih toe flamea btow #* 
totoed, , , 

The artlUery duel roam tooesoaniff bCCwnsn tog' lll^ 
that frame the valley. The nuuw dt toe tlkuitr^, r. 
Is admirably protected by ottr good gnoa <aeiv«nt|Nltoi 
continues its advauoe under toe Min 0 ahelle itoWh 
plough the soil, digging large fnrtowa to 
toe grave of many of the sWdleM. / * " 

Might has fallen, and with It idWfiiQl- «d«r ifit 
toyed, of are, and of death . 

fMd folds, y 

-• * • . /• * i ¥ „ d 4^} 

The of Bhotoiatoto 
of'Unytotog-tose t»4ay.-'i|t to a 00 ^ 
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Ifill ft *«»f Wocta at tMm irWflJi bad vallanMy rmlated the 

ht^nah oT auuiy criotnrtM fell with a terrible crash. 

. flw hi alaWM euttrely destroyed. The 

, . l!|Ha la ft attli 'WiMae ; nxH haa to* the reat la sttll homing, and we can 

. , t» ttW hMit.aiaf> aee oidy the walla tbraugh an immense cloud of smoke. 

IhifWHittf the Ohita- The entbedml waa aormoonted by the Bed dross dag— 
tfeMor eftnaad theaaaelvaa there were indeed amne wounded InHide, and estwicdniiy 

1* 'Win 'he hard for Ger- Qermaaa: but tbla, like some other of our hospitAls, 

«ia ' 

a^«at 

i^lUMnift «Dd I ,tra*i thafift ''^lla''wa 
hftilik IMta 'Vpfetttr ^ «« 
iVl^ itttleB ftiray: On IM hftok- 
I atf tba Mqr ihe cathedral was all* 

Its *11 Ua ntajaaHc Ham ataftloc . 

It thne ita Beam oC atMua. Oar 
rtratad apon It W» adaaaoad. 
auid rtatirtii in haada. imdcad 
\;|i,'ftonnaq«el7 with hto elbow: ‘lamk 
he aaht ‘Ht smokear It waa 
'ito^aadweftn^^ 'Ihe 

.n^ m*f elohda were riainc bahted the 
We oonld hear the noiee <tf the 
iil^fdineiit We baited. Vrom a mound 
we aaw the anoke epread to the eky ; the 
I ap^vtog above the 


??£■ 


j^l el w underatood. 
ftoai that waa bnrotog; my heart stood 
a^l and »y arttattc aenae made me com- 
to a BOBMut the irreparable 
galkitiMsa of the Bacrllege. Aa an artlat 
1 had ao often admired thla moat beantl- 
Ini Ideae of atone laeeworfc of the world. 

I MB no ftuniUar with the alx hundred 
atatoee whkdi form the “aplrttnal garrl- 
aoB*' of tbla majestic edifice. It la uni 
oiriy aa a Frenchman that I monm hia 
loea, foe the art-lorera of all humaalty 
, have a (dalm to the poaaeaalon ol'thla 
jewel of architecture. Rodin hat' aald ; 
'■nie artiats who have built the cathedral 
gftve to the world a refiexion of divinity-** 
Yaa, 1 had the infinite aorrow to watch 
the ddatructlon of thla masterpiece. Oh, 
the barharlanet 

We filed along toward the dty. The 
fiamea mread. Two mUea before reaching 
the dty we Blackened our pace, becanae 
here comae an exodna of the dtlaona— the 
women, the chUdVen. the old peoiAe am 
fleatog from death. It is « o’dock; the 
night tana. On aWed add tremMtog bade- 
gnnind like a curtain that Ja being abaken, 
the cathedral aeema to atretoh its whole 
body toward toe afcy as to an ardent pray- 
er. It apema to ha retomtog Me aoul to 
Ood. 

We paaaed to Fmto. The night haa 
almoat descended. The ahella are vldent- 
ly wjptodtog to toe streets and on the 
reofa. We rpached the cathedral. The 
pertxa (the anuare) la tom to many 
plaeas. We cannot aee what harm baa 
been done to the cathedral, becanae It Is 
too dato. Uoved by a feeling of love, 
and aa thottd> we eoald protect It, we 
dhnlMd upon Ha porch. Night haa now 
come. Thef are atlll firing. - 

might o’dock— ail ja silent We have 
no lodgtoga ; we will spend the night neer 
toe catoedral. 

For many boars we sat on the atepa, 
getting np from tone to time to while 
away the mtaotaa. All of a ipiddtti we 
tward a great amsh, and the earth abook. 
The first shell had fgUen upon the dty. 
It was Sfi tolnatei past 2 to the momtog, 
and this sheU exploded ap the eatoedtal 
eqaat*. A aeoond shell tdtowed Immedi- 
ately, drapplag a lew' etnpe i^wny from 
toe firnh it was tl* hegtontog: the oer- 
toana^ ndtfled tkstriadtyi^ Thla 
tone 11^ jhid toe oatoiedii|al to their grip. 
We atoigN^ ommttog'toi eh*^ they Idl 
tohtlttopiny. We left l|b oefthwimir A- 
few ntnntee ftfierwatd',M MW toe flint '* 
etane'Ai^ n'wtt''tifhtSKh olfiepIdBber, 
eddSr 'la -toe toonihigi ' 

, ■ j i awi^ 'a^ dwteid pm then, 

fiyg'he^iinidd'FMilMMbdi gto** toMwa.npcn 
ttodlkii;, agttee pmme of 'toe'ieiirh. 



Damage dou to the roof at Rheims CatkedreL 
a sbews upper surtoee of atoae vaaltlng- The timber roof wm entirely 



Frant of Sheliae icatoedrnl after tlwICMWdnMnt 
y carved fltures were serletttly dSwaged sad «a# be seen beedteee'la toe 

enemy did not respect All of these wounded wonid 
burned alive If several army doctors had 


;W*»-p'pf%(eCifihaied(^^ latoeet^ 

■MV stASMii* Mit TiMen li ftotlitoa left have been 

'>gl tSV piMgi2l!a?,llW«a ghnna'hW!*l,#to» «» not hurried in to totoae them and take them 
, ndghbotlng mnaeum. 

hhgtogte'l'iliMMlitd to We wen Wight oaine,, and toe huge red lUumtooslty co^ng 


_ to toe dark sky. Wlth- 

. a ottt any nOitaty- nehons toe Oennana have abetled 

ato# 'mmik: nomow. merdlesaly toe ca^'>^ Rhetms and destroyed It. 
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In their disappointment not to lie able to annihilate 
Notre Dame of Paris, they have venled their anger 
upon Rheims. 

The German generals and the ICmiieror issued a 
declaration of war against all that Is greatest In the 
world, when they turned their guns on the place where 
Clovis embraced the Datln dvillzatlun This tnetroiMile 
of H’lteiny, unique marvel of art, where lived In the 
sacred stones, under the great statue of 
the Christ, a whole world of saints whose 
luartyrdout was renew-ed by the (Ire of the 
(leruiau shells! God himself hovi'iisl over 
this cathedral of Ithelms, the herltagt* of 
all those who professed Christianity. 
When I saw them so close to Khehns I 
thought ‘‘they wilt not dare to touch the 
cathedral ” 1 thought that when the.v 

alined thidr gnus something would cry 
to them In their hearts; that this <-hureh 
was snored anil not to lie vlolatisl ; that 
U was the purtbcnoii of art, and the t>rop- 
erty of the world ' 

But they have done It. Nothing has 
held thidr hands hiti’k \V<> iiiiimit sav 
as the Christ on Golgotha ‘Korglve them 
for they know not wlmt llie.v do " The.v 
did know. They know voij vvoll tlu' grout 
artlstlo and moral value of this master 
work whloh they have ilestro.visl The.v 
knew every stiaie of It; for the Get man 
army ns well as the Krcneh is eoni|M>sisl 
of every elass, liieludiug the savaiits and 
the artists. 

A Caoutchouc-like Material Made 
Out of Fish 

A WELL-KNOWN German ehemleal 
weekly tells of a jiioeess for making 
u very elastic, enoulehoue-llke material out 
of salt vir fresh water llsh The pris-ess 
in brief Is as follows: 100 kllogrnmiiies 
(about "£!0 pounds) of fish Is treated with 
400 liters (about 110 gallons) of water for 
two hours at a temiierature of IK) deg. 
Cent (about 104 deg. Fahr.). The aque- 
ous extract In then freed from the solid 
residue by ttltratlon, and a test Is made 
with a small portion of the filtrate to de- 
termine how much dilute sulphuric acid, 
or sulphurous acid in gas form or lii aque- 
ous solution Is necessary to precipitate 
completely the lis'lthlu (smtalnlng alhu- 
mluoiiH bislies which are preclpltable liy 
acids. The noiTssnry amount of acid, us 
calculated from the test, Is then addisl to 
the filtrate, and the precipitated albumin- 
ous bodies are then removed by filtration. 

The clear filtrate olitatned In this man- 
ner Is treated with a concentrated solu- 
tion of barium hydrate, which has Imh'ii 
warmed to a temperature of 50 dog. Cent, 
(about J22 deg. Fnhr ), until a plainly 
perv'eptlble alkaline reaction Is oblulned. 
In place of the bariuni hydrate solntlon 
a dilute aqueous Kusis‘iislon of calcium hy- 
drate (milk of lime) may be useil. Im- 
mediately after tills the whole mass Is 
treated with carbonic acid gas. until It 
shows a weak add reaction. The liarlmn 
of lime precipitate is removed by filtration, 
and the filtrate, to wblcb furmaldi-bydc 
has been added, la conoeiitratwl In vneuo. 
During tlibi evaisiratlnu, traces of free 
carbonic acid eseaiH-, and the resulting 
product represents an elastic mass, not 
unlike caoutchouc In Its properties. 

A Mountain of Rock Salt. — A moun- 
tain of riK-k salt, 300 feet In height and 
nt»arly a mile in diameter. Is descrllasl by 
Prof. K. P. Gautier as occurring near 
Jelfa, Algeria. Two other hills of this 
character are known in Algeria, both lielng 
near Biskra, and In all eases the suit Is 
surrounded by Trlosslc marls and cla.vs. 
A curious feature of the Jelfa Util is the 
fact that In spite of the very soluble char- 
acter of the material oomtswlug it. It 
stands up In high relief from the siirrouiid- 
inc clay, and contains no valleys or vither 
signs ot erosion. It does, however. <s>n- 
taln a number of sink-holes, as In a limestone country. 
When the brief torrential rains of winter is-cur, the 
water sinks almost at once Into these cavities ami soaks 
through the permeable salt, emerging at the margin of 
the hill In salt springs. The same showers fulling on 
Impermeable clays and marls pnsluce a maximum of 
Ueehautcal erosion, so that these substames are worn 
away, leaving the salt lu hlgli relief. 
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Strategic Moves of the War; or the W4r in Eiiri^ 

Letter from the Military Correspondent of the Scientific Americiill« October 17th, 1014 


T he cuptiir(> of Antwerp on OcfolH*i- Oih In the mort 
Important event of Uie month In the CHnipalKn In 
France While muUitnlnlnK her iMwltton alonts nil the 
reel of the line, Germany bflM U'eti able to achieve a 
Kalb In IlelKlum that will materially aid her Keucral 
plan of oi)eratlona. Antwerii'a Inner line 
of Uefenae conalated of fifteen forla, of 
which the major |M)rtlou were constructed 
In the decade following 1S60 according to 
the {liana of the noted Belgian military 
engineer, Gen. Brlalmont. The Inerenae tn 
the elfeetlve range of artillery and the 
growth of the city luid rendered thia line 
of forta too clone to the city, no that much 
diacuaalon waa carried on lit the Belgian 
leglalaturo chamlaTa during the laat 
twenty yearn an to the ne<‘d of a new line 
In order to hold an enemy oft at a greater 
dlatance. Thin plan wan finally ucecMited, 
and the forta wore autliorlKed an funda 
{wrmltted At I he outbreak of the war 
the defeuaea were eoraiileted on the aouth 
and eaat except for some Itema of ord' 
luince, which It waa claim(<d that thq 
Km))p workn had {luriKincly failed to 
deliver 

While their main ariulen were (iroaecut: 
lug their cumiialgn lu France, the German 
garrlaon of Belgium count ructed a line of 
field worka covering the front of the 
aoutherii and aoutheaatern fortn of Ant- 
werii, and nndor thin protection they coii- 
atructeil emplnoementa for the fire of their 
hlg 11-lnch field howltaern When eveiythlng wan ready 
to furulah a iww’erful artillery bomhunlmeiit to support 
the anauattH of altaeklng cotnmiin, the arniy for thin 
puritoae wan anaemliled. 

So far as Ita calllier in <'oMcerued, the 1 1 Inch howitzer 
In not a new (ihice of ordnance, fur eleM>n tiicUen In one 
of the standard calitiern for the |M>rmaiient count 
defense of Eurotiean nattona. We employ nii e\eii 
larger ealllnu' In the 12-lneh mortarn, with which our 
coaat fortn aiv armed. But uii to IIXH the flvt>-t(m 7-luch 
field howitzer wan considered the largest gun that 
could la' moved readily enough for use In nlege works. 


The Ja|)ane«e atarted their bombardment of Port 
Arthur with this type: but found progresa so elow tlwt 
they attempted the unprecedented feat of bringing up 
several aea coaat 11.2-incb (28 centimeters) howltaers. 
This wan accomfiltahed after much time and labor, and 


In the fourth month of the siege these heavy guns 
started their fire. The Russian forts were built to with- 
stand only the bombardment of the lighter shell, am) 
wore gradually destroyed by the imworful explosions of 
the shells from these guns. After the bloiidy battle and 
capture of 2(K{-mcter Hill the Japanese aw'd this as a 
lookout iwlut to check up on their fire on the Ituaalan 
tottlesblps, and then, by the fire of tbeae big mortarn, 
forced the sinking of the warships in the burlsir. 

The Germans profitedl by this oxamtile and act to 
work to design an 11-lueh gun for transportation over 
metaled roads While this laat meant a large Increase 


In over the previnua raU trfliuipovtHtioii, tt «lm 

miiinMl a reduction both In total load and In 
00 tbe ilibeek. By uotiig modarata ebarvag at 
bumltig powder (the auHialled siaoltol«M), wlilcly wiwm 
I t poaslbie to secure good balllsttc TOonUa wttb. IbW 
pressurea In the gun, Uw attain 0^ 
gun was reducled so that leas %«ili 
required. The derelopmaut of modtWtt fl^ y 
steels of increased tensile etteudth 
mlthd a further reduction In the tiliickr 
ness of the gun cyltwkir. By all of |^t)^ 
modlflcutlona a gun was developed 
weighed conalderably less than the oat) . 
need at Port Arthur. * 

In order to divide tbe weight for ttana- 
portatlon, the gun is taken out of tlMt 
franw and Is carrltd on a specially con* 
structed truck, while tbe carriage is pfu- 
Vided with wheels and is transported aa 
a separate piece. The wheel pressure tm 
tbe roadway Is brought within safe limits 
by providing a broad tire of linked ptates 
similar In prlndpol to (he catendBar tra^' 
tlou engines used In soft ground or saitdy 
districts. 

When firing u 4S4-|ioiiiid shell, with a 
powder charge of 22 iHiiinds, this howitaer 
haa a range of lO.lKHt yards, or six miles. 
When firing Its heaviest projectile, 7d0 
pounds, with 18 pounds of (lowder, tbe 
range Is 7,(XX) yards, or four mllea. 

The effectiveness of the fire of these 
heavy guns Is due to tbe large charge of 
high e\(ilusivc contained In their shells, about one sixth . 
of the total weight. Fortifications are. for reasons of 
economy, prorsirtloned to wtlhsland the heaviest ord- 
nance thal is exiXKTted to come against them. When, 
ns In this case, an unusually jmwerful bombardment iS 
brought lo liear, the r<s)fs and walls of the bomb-proofs 
and casements are blown in, and the guna of the 
defenders are put out of actlou. 

It was by such tactics that the Germans scored their 
successes against the Antwerp forts. By the bombard- 
ment from the south. Forts Waelham, Wavre, Koiilgs- 
( Concluded on pof/e /il,) 



High-expioaWe ohclh bursting deep within the emphtcement hnve completely 
inverted thh gun nnd ka turret. 
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‘'L.'tmmMb Above the fimAAo fiJoek 
iiie «NuMl Oontmt StAtfon to Now 
WiM bitr to 0 otone (njop. «Mdi, to tlw 

g ito tite oldowblk below wbo 
m to Mto the ttotOi ttnet Mem 
• tbea life etae, but wbleh never- 

itutor win find It dlfltonU to reel- 
the height of the ooutrel flgore 
t «nd that toe diameter of toe 
^:|betf to thirteen feet 

tohfie toe ooloaaal proporttone of 
tp^'lpbnp may be ioat upon him beoeuae 
gii^b vaater dlmenelooe of the buUdtog 
egfH ttoich It to mounted, tte elngular 
eymboltotog the purpcee of the 
«^;Oentral etetlon, moat anrdy make 
t|giiHigte* atatloa to a modem gate- 
eiililMP'a modem dty. Like the gateway* 
ot' iMtii out In the walla or fortiflcationa 
«| *;dty, it aeema fitting that It ahould 
be btnltod by a group which vtoualtoea the 
paaptoiiJ of the atracture which It adorna. 

We^tJrand Central terminal to a com- 
aMMial building, a portal through which muUitudea 
pg|l to and from the boaleet commercial city In the 
weato m a hemtephere. Hence, It waa decided by Meaera. 
inmaa and Wetmore, the archltecta, that the 
aMhltootural compoaltlon of the atatlou ahould con- 
atot Of three great portals crowned by a aculptural 
group, the whole to stand aa a monument tllf the 
gtory of commerce aa typified by Mercury, roin- 
ftoced by pbyalcal and moral energy in the peraoua 
of Herculea and Minerva. 

The teak of carrying ont this Idea wa* eutruat<>d 
to Jules Oontan, who to a member of the French 
Institute and who to considered by many the great- 
est decorative sculptor of our time, that to, la work 
where the human figure to to play an Important 
part In a public monument. After Oontan had 
completed his preliminary work, the group was 
executed In atone In this country In altout six 
months. This extraordinary rapidity was attained 
largely because pneumatic chisels were used by the 
workmen, and because the plant in which the group 
was sculptured waa furnished with every modern ' 
mechanical convenience. Under ordinary mndl- 
tlons it would probably have taken about eighteen 
months to finish the grouii. 

How well M. Ootttaii baa lived up to his high 
repuutlon la awarent from the skillful handling 
of toe entire mass aa a dworadve motif. The 
dock and the human figures above It blend together 
In a hannonious etuemhUi which to rarely attained 
In American monuments. 

AUoyg Deviriiqiiiif Hydrogen by Contact 
with Water 

I N these days of ballooning, the rapid and cheap 
mandfactnre of hydrogen gas to of great Im- 
portance; and even proccaoes which do not efTcct 
the desired result on a oummerclal payiag basis . 
may be Of use In directing experimenters toward 
profitable lines of research, or from those 


The arm of Mercury is 11 feet long. 

put the crucildo a second time In the fire, as the newly 
added metals melt immediately. Thus there to com- 
iwratlvoly little oxidation and evaporation of the 



The coloaoal figure of Herculea, one of the three figures in 
the group which surmounts the clock on the Grand Central 
station. 


metals. This mixture to marked A. An 
amalgam of xlnc and tin with mercury to 
made, a slight beat being etutihiyed ; and 
this Is called It. 

For every part by weight i>f alloy A, 
0.12 to 0.020 part of mercurv. or a quan- 
tity of the uuinlguiii It e<ailaliiing this 
amount to taken, and well rubbed Into 
the surfaces of the slabs, «l(h a steel 
brush ; thus prislucing un anialgani on 
the surface of the slabs. This operation 
Is carried out at u iMiniparatlvel.v high 
temperature, which, however, must not 
exceed that of the boiling point of mer- 
cury (tJ/.'i deg Fnbr. or .‘152 deg. Cent ). 
It has (well found that the Humlgnmutloii 
of the Kiirfaie of the slabs by mercury 
idoiie Is attmaled with dlttlculty ; when, 
however, the zinc and tin amalgam Is 


The slab with its coating of amalgam 
Is then raised to ns high a temiienitiire 
as iMisslble. in the absence of dninpness; 
cure iM'lng taken not to eiapornte the 
mercury, and the beating is l•o|)tlIlned un- 
til the amalgniuatliai Is conipU'te This 
Is nseertaliusl by breaking tlu' slidi, the 
process Is only complete when the slab is lirlttle An 
other teat Is to iiermlt the bioken-off piis'c to cool for 
an Instant in the air If the umalganiatioii is <smi- 
plete, It will ttirn black, ollierwlse it will remain 
white. 

The amalgamating alloy must be kept In n law- 
fiK'tly airtight vessel. 

Where cost Is un Import a tit element in the rt»- 
sBlt, the amounts of luennry and tlu (which are 
tlie two expensive elements In the matter) may 
be reduewl. If It is a ijuestloii of rapid development, 
then the amount of sine or of tin, or of both, may 
bo Increased and Unit of the aluminium decreased. 
If quantity to reipilreil, the amounts of aluminium 
and zinc rosy be decreased 

If It to possible to make this alloy at a price 
which will permit the luuniifneture of hydrogen 
by its use lii competition with the present exist- 
ing processes. It would iippeur that the acetylene 
iiidnstrles would suffer, as there would la* abso- 
lutely no more danger from the bursting of steel 
eyllndera. 


Why a Girdled Tree Can Continue to Grow 

T HRIOS are girdled for the puriswe of killing 
them It bus often been observed, however, 
tlirif not all trees die Iniinedwtely after they tin’ 
girdled, but sometimes continue to live for a num- 
ber of years. This Is true particularly with .young, 
thrifty tn-es having little or no hcartwtsal lairge 
tret's with thin anpwood will die at one*' If the 
latter to completely cut through to the beartwood. 
This can Iw readily exphilntsl on the basis that the 
heartwotsl Is to all intents and purjmsos dead, and 
takes no part In the life of the tret- except to sup- 
ls>rt the erttwn. The suiiwiasl, on the titlier haial, 
la tlie Itf© of tin- trw-, Ins'ause It serves ns the pas- 
sageway for tin- Slip ill Its iisct-iil to the leaves. 
Therefore, us long as the siipwissJ Is not 


wblcb would prove useless. 

Among other processes, there to one by 
which a considerable number of metals 
develop) hydrogen when In contact with 
addulated water; the oxygen set free at 
the Mme time being loat. Thin process, 
however, has not the advantage of thone 
in which electrolyato to employed, and 
which permit collecting toe oxygen at the 
same time as the hydrogen. 

But now there comes to the front a 
process, dtooovere* by a Japanese namtid 
SadamaM Uyeno, Ip Tokyp, by which a 
certain alloy, plunged In hot water, d«- 
vetope hydrogen from this latter at the 
rate itf 1,200 to 1,«W ctMc oMitlmetigra at 
atfflotfiibaHc praosare to one gramme ot . 
this metal. A practical mixture for tola 
purpom eonetota of 40 parta by wetgM of 
almnliiltdii,. 7 of nine and S of tin; or 
to put; tt la perduitog#, 80, 14, and 8. 
The ataminlum M melted in a emeiiblle, 
which )a torn removed tram toe fire; the 
clad ,apd ttu are addeA starattanemady, 
and Wen, mixed; upoo Vl^ toe aUey 
to caM'lhto. ««Md« atatoa. 

jfwtmto Of atoc and.tto' 
lhat;«( OtatoinM. and 
i;iW;aiP^t';dl-ilto«e tomaMtito an-aeM-, 
patodv# in atN^partaon with itoat 
ii i ?ig | ai p <h tt M not liowwaty to 


‘toe gtMp to ISOtoet fnaa ths sldatoMk. tos eaatrsl figure, Mercury, Is S8 feet to height, 
and the wtoge of tbs eagtoihebtod It aieaeure fiO feet (ram tip to tip. 

flm faaroic aeulptoral group, designed by Jules Coutan, which crowns the Grand 
Coatral torminal stathm in New York. 


completely cIiopihhI tlirougb to the heart- 
wood the upward How of the sup Is uii- 
liiterrupteil, and the tn-e has a fair chiiiu-e 
to live for a longer or shorter la-rtial after 
girdling. I'hc sup gis-s to the leaves, 
where It Is convertisl by sik>cIii 1 iiroci-sses 
Into iiliint food. .\s lilts muniifnctured 
fooil Is carried down the stem it pusses 
through the Inner bark us fur as the 
wound In the trunk. Above this point 
growth will lie noriiial, and layers of wmsl 
will be de|K,Blt(Hl ill the regular way. The 
stem la-low the cut falls to rm-ive iionr- 
Ishmeiil, la-eaiise a comiilete ring of bark 
Is removed and tin- passage of jilunt fisal 
la-tww-n the leaves iiud riaits Is Interruiit- 
ed. Naturally, the tree will die In course 
of time from lack of snlflcient naif activ- 
ity, which Is out of proportion to that 
In tlu- crown. Moreover, tlu- snpwood Is 
bt-comliig narrower ever.v .\enr. and the 
passage of nmii up through the stem Is In- 
terrupted after It Is entirely < Iniiiged into 
heartwiaal. 

Compass snd Inclinometer for Aero- 
planes.— Patent No. 1,097,112.5, to Henry 
L. E. Johnson, of Washington, 1) 0., pro- 
vides on aerofdane compass and inclino- 
meter for determining the direction, in- 
olination and angle of the oeroplauu. 
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RECENTLY PATENTED INVENTI(H(S 

Tbne coltHODB are op«n to tU patoBt««i. Tb« 
BoticM am iBMrted b/ apcelal BrMB(aai»Bt 
wltb tb« iBveatora Tcrma on apiriloation to tba 
AdvertMog Uopartment of tbo BtaaKTivio 


rartaliUa* t« Apparol. 

WARDROHK riXTDRB.— J. FoMSTBB, 458 
W IMtb Bt., New York, N Y. Tbla Inveotlou 
relate* to banger* or dhiplay devlcue, and hae 
partlrular reference to meane to be applied to 
tb« Interior of wardrobe* for eiipportlng cloth' 
log or the like Ily the term wardrobe* a* 
oaed herein 1* meant to cover any kind of closet 
for clothing or the like. 

Bleetrleal ftevloea, 

TBliKURAPU RBPEATBR— B. T. DavBN- 
Pobt, P. O Uux 501, William*, Aria. This In- 
vention pertain* to a Hluglv line telegraph re- 
peater, anil the general objects are to iBCrease 
the speed of transmission of telegraph signals 
repeated from oar line to another ; to Improve 
and simplify the ronstrnctlon of the apparatus 
BO as to be reliable and elllcleBt In use, and to 
eliminate objectionable leatitre* In extetlng re- 
peater*. 

LINK PROTHCTOK niR TBLHaBAPlI ANIJ 
TELBPHONK 8YBTBMH— T. (lONEAbna Y Ha- 
naaco, 4S Industrla 8t., Habana, Cuba. This 
Invention relates to protector devices of the 
spark arrester type tor telegraph, telephone or 
other electric systems, whereby tlie electric 
Instrnments are protectMl agalUHt high voltage 
charges nccomponylng thunder storms nr other 



PHONG BVBTCMH. 

electric disturbances The general object Is to 
Improve and simplify the construction and oper- 
ation of lightning arresters of that type. In- 
cluding fuse wires or equivalent moan* so as 
to be reliable and efficient In use, and ao de- 
signed that new fuses can be applied, even dur- 
ing the presence of n atoroi, without danger to 
the operator. 

or Interest to Farmer*. 

CHECK BOW PLANTER.— W. B. HaniTON, 
SSI PhUllpa Bt, Hprlngdeld, Mo, Among the 
principal objects whh'h the present Invention 
baa In view Is the provlalon of means for 
separating the grains to be planted, whereby 
the same are more easily distributed thau by 
the operation of machlue* n* at present con- 
structed. 

PI.ANTINU MACHINE— L. B. MrNoTT, 
N Kingsville. Ashtabula County, Ohio This 
machine relate* particularly to macblnea for 
planting seeds of vaiious kinds, oa for Instanee, 
for planting corn, and the object I* to provide 
an Improved rae<-hnnlsm for correctly dropping 
any desired quantity of seed at spaced Inter- 
vals of any desired length. 

HILO PACKER— O C P*BK, Helma, Iowa 
This InveutloD relates to a means for packing 
ensilage In silos and more particularly to a 
construction in which a packer device Is tiu- 
pemliHl ill the silo from the roof thereof, ami 
arranged to lie rocked vertically by an oper- 
ator In the sllu and to lie raised and lowered, 
as well as turned about a vertical akls In order 
to variously position the paeker elements In 
the silo. 

PLOW— .1 E Pi!*ncii, Austin. Tex The 
present Invention refers to plows for Imldlng 
and ridging plowed ground, the aim Iwlng to 
provide a constriictlon In which s motor drive 
In especially adapted, wltlioiit the necessity of 
means to pack Iihihc earth In onler to obtain 
the required renlstnnoe to the weight and pow- 
er of the supporting drlM-n wIdh-Is 

TIIHKHHINO MACinXE— A M. ANDKSSON, 
Hirneow, Idaho This Inieutbiii la an Improve- 
ment In threshing maohlm-., and the irntpose 
Is to provide a maehine of the i barm ter sped- 
fled, wherein means Is provbled for removing 
the heads from the stalk and for husking the 
grain Immediately after the heads are .separ- 
ated 


HriKlICAL APPLIANCE.— M. IvnnanN, 218 
E. Main Ht., Stoughton, Wts Tbl* Invention j 
relatcM more particularly to a fountain espoclully 
adapted for use In douching, and characterised 
by a construction to permit the flow of a given 
amount of a fluid In a given time or a large 
quantity of such fluid for the purponu of giv- 
ing enemaa or constituting a protoclyala appa- 
ratus Mr Iveraen has Invented another aurgl- 
eal appliance In which are a fountain can, a 
dropper, and a form of tnhe, the apparatus | 
lM.|ug characterised by the fact that gases may 
Iw returned without alfcctle" the opemtlOB { 
thereof. I 

It 


SaEi<mFICAMiSICAN 



utAF or VACUUM raTKU r 


pass tbrouffa from the bottom auction pipe to 
the bend beam In the center of the leaf toj 
form spaoea along the rods for the paaaa^ of 
the liquid, *0 that the sucking action M 
bottom suction pipe Is distributed at once 
formly throughout the whole surface of the 
leaf, and the defective resistance for nitration 
of liquid U greatly decreased, by which the 
power of the pump may be greatly saved. 


WIRE BPLICBB.— H. B. Borrgng, Marshall- 
town, Iowa. The purpose In this case ] 
provide a device especially adapted for ni 
weaving fence* of win-, or In any other 



ai*I.U ER. 


dltton where It 1* deslrtal to twiet two wires 
together, wherein a twisting meehanlsm Is pro- 
il for engaging the wires, ao arranged that 
wln> will be held flrmly while the other 
la twisted around the same, and wherein n 
Is provided for nntomatleally locking the first- 
named wire In position operated by the laser- 
:in of the wire, 

WIRE LINE CLAMP— J. H. KpmMB, Tulan. 
Okie. The object here la to provide n damp, 
wherein mechanism is provided for onga^g 
the line at any desired point, and no fl 
and rigidly, that the desired nmovnt of tMe-j 
in may be made upon the clamp to draw the 
Ire, wltboot altpping of the clamp. 

PIPE AND BOLT PULLER.— O. HBKOWCK- 
SON, Ptaewood. Florida. The Invention relates 
tool consisting of a handle member and a 
foot of an angle thereto, the latter being pro- 
wlth gripping meane for engagement 
with the pipe or other article to be pulled, the | 



the rogUter. It providra a dnnt ratebnr ndnpit- 
ed to he conveniently pincad in pnpltion in 
any way to be readily aeoanalMe (or tke ebaag- 
lug of the doit-catehlng material wbea dantrad. 

HonaeboM tltlUtleo. 

DOOR FARTBNBR.— T. c DonanaMc, toil 
Marengo Ht., New Orleans, La. Tbln davlce 
laclndea a ahank provided with a loeltiag bead 
sbaprd at one aide to project Into and be ae- 
commodated In tbe door look adjacent to the 
lieveled end of tbe neunl letch bolt, the bead 
of the opposite aide having n namber to ha pro- 
jected laterally Into the oanni bole In tbe atrtke 
plate oa the jamb by tbe tnrnlng of tbe device, 
there being n shoulder to engage tbe strike 
plate. Means provide for preventing eurreptl- 
tlons turning of the device oat of engagement 
with the strike plate. 

HTAND.— K. NvoBno. Bog BM, Miami, Aria. 
This Invention reUten pnrtlenlarly 
which the support is mounted to 
tbe standard, and hnvlag n ewlvel 
with the letter to naeume varlona i 

the bortsontol, or to be partially Mt- 
verted for rending In n reclining position, or to i 
" ' turned over completely If deaf ' 
WINDOW.— P. L. Ricaanoa end A. H. 
Rnvu,, Farmington, Minn. By means at thin 
ordinary window frame, when 
ortglnany conatraeted, may be i 

portion to receive tbe storm aaabas or 
s, or in tbe case of window framse al- 
ready In poeltloB, or meda up conventloanUy, 


rrlaM Moran mm4 TiMir Jl 

C,ABBURDTBR.— p. Mo lU Ln 
P. sand at. New York, N. T 
inrentlon provMee an ample (Md (or toitS 
iraa, and pravante eiceasive (ecd of te*J 
mlcture, in reepoaie to incoi 
mwed. Air lalete are provided II . 

MCerent leveli, the Inlete being I 
under low praeauree by the (net, at 
at sucCeeaive tielgbti in responne « 



BOLT TBmBADIMO MACHINB.— C. TaLa{ 
and T. C. Mundt, <104 Btb Avo., 8.W., Roanoke, 
Vn. This Invention provldee n device by meane I 
of which articles eneb ee bolts may be aoen- 
rately end qntckly threaded. It also provldee 



IMI'HUVGU PIPK AKO BOLT PULLO. 


being rockeblo on tbe beel of the foot, to| 
t a lifting pull on tbe pipe. Tbe Invention 
pruvidcH a novel arrangement of gripping dog* 
mounted as to exert an end tbruat agnlnetj 
Hulld portion of tbe tool, provision being 
iiiado for movement of the dugs fur tbe engage- 
ment and release of tbe article to be polled. ^ 

Hentlmc LlckUac. 

LOCKABLE COCK FOR OAS MBTBRfl.— B. 
A. C Hruour, care of M. C. Berger, 476 Finab- 
ng Avc. Astoria, New York, N. T. Tbia In- 1 
'eiitlon has for it* general object to Improve | 
ind simplify the constrnrtlon end operatloa of 
iK'kable cueks so as to be reliable and aflkleat 
n use, eomparatlvely loexpeaelra to mnnntac-i 
lire, 4 >rartlcally tamperproof and yet easily 
manipulated and controui^ by autboriaed per- 

LECTRIC LIGHT PBNDANrR— W, O. 
TKAsiiAut, lurc of Bnreau of Public Works, 
Manila, Philippine I*l|i 


ittbt fixture* An object la to provide a beM- 



MO.* ttUmofiUlQ MAOHIHB. 


r tbraai 


ble face plate -having euttan with means tor 
antomatirally releeslag tbe etttnt* nt'n pre- 
determined time ni^ mtaM mr pemiving the 

face pints to bring any of ' ' 

operative poettlen. 

8NOW AMD ICa MBLTINO MACHIMB.— 
A. Wwimvix, enra at Got blnddhi, Beg S08, 
Iron River, Mleh. <ni * ' ^ 

more partlctiatly to 
laduding msMIng re _ 

gratae for bolding the fuel wherahy the _ 
drical surfaee e( the trilar 1g tmatad (er mel^ 
BOW and tee by Mrari lmntaet there- j 


and hoe pnittenidr psterenw 
at the acrew type and adnidiail ty hn a#a 
eepeeiany by " ^ * 


BBMOFABUI tALYM TOR W. 

HaWxihii, M. t. thVMtn* pra- 

vtdes a pnan wtih a innieriilHu wdlitk Ito ralve] 
berag aecBuOly M.la jIMWIn MM 
pnmp by MtK "•'tth -«be 

cote, atraiMi wta*: Mnim 'M #1 ipUt, 
engnglagtbeWMvmjuMleiMdffiiWIknittndi . 
tbe core fec”pNV«nMa« tile .tdratnl ( m n tu inf t 
e< tbe edira valatiraiy.i»tbe’«wn. j 


aeisie relatively Increasing quagtltiss of al 
BBLF-ORINDINQ VALVE.— W. 
anmUtoB, Ontario, Canada. Tble tarenUn* 
leiatM porUentarly to tbe valves of intanwt 


knewn as puppet valves, faavt^ r^taUe 0*4 
longitudinally movable stems mounted In putOI* 
leUem, U being tbe object to so eonneet tbU 
valve atema by gearing that they m«y Ul 


and rotation applied to one thereof wAt ^ 


PBOyBCTIMQ LAMP.— C. A. Maoinn 
A. C. UATiean, 511 B, llfltb Rt., New YeMk 
N. T. This invention raintee to projeetlMr 
lamps on vehlelee tor toad Hlomlnatin. and 
hae reference more parttontoriy to the type 
using n mlnror lean It ptoriden a lamp of 



of tbe lamp, bat Increase the 
of tbe aame, ea ao Ugbt Is 
condenaer. One of tbe dMtU 
can be eUmlnated wtien tba i 
cities. All tbe above objseti 
providing a mirror lane, the, 
of which bee the abape tit a. ' 
source of light pOaitlonMl i 
focn* of the aald reflecting 


absorbed by the 
« fleUe of U||bt 
ime ly lb in 


patemA, title «( tbe 1 


B jLjkmKkx ter . 
•'Mm'ttune M the' 
~ k u«d tete of 


Wn wUh to call a 
e are la a position t 
vice* in every branch of g 
work. Onr eta* In miniiii 
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ELECTRIC LIGHTING FOR AMATEURS 
Haw •wAaU ami amrioMatal mlaflalioa oaa 

Ith Hi ap «t hoim. Scwotiae AHanean SaMlcaMRl 
MSI. PiiDalOoaMf. For tala by Mu^ Co, 
la^ mi aU aawMlaalan. 
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HUNTING 

FISHING 

CAMPING 
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wIT n4oi!«d *nd 
IRU l«r tba 
uo^ the 

Jl WH llBli pff ^ ^ Ota. A tall In tbe at* 
iftatk Sfewi oaMfmd, apparaitly to amiUe 
<}«railu» to au>ta ttartr tanTjr oid- 
ta to toe eaafc Neat Forto Kewwl and | 
Mtaam were almllmrljr captured abcntt 
lOetober fth, and the GeCBuna advanced 
totaat toe inner Uoe. 

The final abandennient of Antwerp by 
toe Belgian gnnlaon on Obtober tab eeema 
to have heeo dne to the admlialon of toe 
French and BHtteb of their InabiUt; 
render nagr appiedatde nUL A gardeon of I 
detomhiita ^tora conld protwbly have] 
the tortreaa tor elaty days againet 
the Oennati attaefc: hut the Bellas force, 
weakened in atorale by defeate and byi 
nietortuiiea apparently due to treaeon, 
had eholee only of two altornativee. They 
cSoald remain In Antwerp and suffer 
siege with the certainty of capture before 
relief could oome, or they could evacuate 
toe city and save a part of their army 
nitofoece those of the Alllea. 

After consultation with their Allies they 
ehoae the latter, and they are now fight- 
ing In the effort to Join toe main Mne of 
the AUlee on toe French border. The Ger- 
mens ate making Just aa vlgoroua efforta | 
to prevent this. From TJUe and Tpresj 
they an fighting to cot off the Beli^iis 
from the ooaet roade, while the victors at 
Aidwerp are preealng hard on tha Belgian 
Mr. 

The capture of Antwerp is ft very great 
advantage to the Germans. It relieves 
them of the threatening force on their I 
(tank that constantly endaiigeired thdr 
tine of communication; It shortens their j 
general line of battle and allows them to 
bold It In greater strength; and It allows 
them to aend tho Antwerp army and part 
of the garrison of Belgium to reinforce 
tbelr armies at the front. In prisoners, 
stragglers, and detachments Interned In 
Holland, the Allies liare tost at least 
80,000 men, while the Germans have lost 
only the men killed or seriously wounded 
in the assaults. The capture of Antwerp 
means tor the Germens more than a rein- 
foreemant of 80,000 men. 

The week has lieen one of serious re- 
verses for the Russian cause. In the 
north they have made slight gains and 
have occupied I.iyck, while the northern 
fianks of the two armies are fighting at 
Wirballen, where the ratlroad from Kovno 
to Koentgsberg crossee toe Ixirder. 

The Imimrtant fighting has been 
southweat Poland, where the Oennans 
have made an advance that lufiuences the 
whole eastern campaign. When toelr 
General 8taff saw that the army of Gen. 
von Hindentmrg from East Prussia had 
anoc^cd' in forcing the Russians iMck to 
toe Biemeii River they turned tbelr atten- 
tlou to the question of relieving toe bard- 
presaed Austrian army at Tamow. Gen. 
von lilndcnburg was directed to keep up 
hla attacks on Gen. Bennenksmpff’s arm}-, 
while toe remaining German reserves 
were concentrated In western Poland to 
Cftrry out their strategic ra<ive. The Rus- 
sians discovered this projected attack and 
rushed troops towanl Klelce and Tomas- 
lOW, but were unnble to check tlie German 
advftnce. The former were forced back to 
Badom and Opatow, due south of War- 
saw, where they received reinforcements 
^ made a stand against tbe advancing 
Oennans on October 4tb. 

Neither side has given out the details 
of this battle, but it was evidently a 
WortouB reverse for the Russians, who, 
though iwobably suiterior In numbers,! 

decisively defeated that theyi 
afaaadoned southwest Polsnd to the Got- 
msM and retreated to toe VlstnU River. I 
Bo mnoh was tbe army In Poland broken 
hp that the Bumlans bad to abandon the; 
ttaportant campdign agalnat toe Aastrlana 
In «tdw to call In troops from QaMda to 
•Id In cheeking the German advance. 

The advance of the Oertnans waaj 
pMM ed toward toe JunctlOB of the , Ban | 
^ tha Vlstota rivers and so threatened 
of tbe Boaellin army 
that R had to toH tatak ihpldly. 
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EPICYCLIC TRAINS, which pley ai 
part in toothed geanng, are eUy dacribixl in Scientific 
American Sup^ement 1524 Price 10 centi. For 
•ale by Munn Ac Co , Im. , and all m-widealert. 




Which WiU Succeed? 

Each has only a few hurried moments for reading. 
One spends <;// his precious moments with the daily paper. 
The other, little by little, is fining that knowledge of a few 
truly great books which will distinguish him always as a 
rra/fy well read man. 

What are the few great books — biographies, histories, novels, dramas, poems, books of 
science and travel, philosophy and religion that “picture the progress of civilization"' 

Dr. Charles W, Eliot, from his lifetime of reading, study and teaching — 40 vears of it as 
president of Harvard liniversity — has answered that question in 

The Famous 
Five-Foot Shelf of Books 

“41* Masterpieces at the cost of 40. " m.ii m, 

If you expect ever to buy another book, you should know what iS5u!lII''t«''Xoti“ 

few books in the world are really worth buying /' *?“■ ‘"’'r 

You toould have the expert advice on your reading that is * 


A Free Booklet— For You 



f. F.Ceffier a S«B,faMthanar Coed leeks 




LATHES AND SMALL TOOLS 



'**STAR^ ^?**.‘'‘**^ 

‘ room ui J BMchiiM tkop 
9«d f« C.ul<«u. B 
I StNEC* FALU MFC CO.. 

1 69} WiM SlMti 

S«M.F>lb.N Y..USA. 


The “BARNES” Poiithe Feed 

Upright DriOs 

10 to B0>iiich Swing 
W Ar Drtft Catabgw 


IMS Ruhr StTMt 



Strong Patent 

Diamond Holdor 


The up-to-the-minute Holder — with six 
points and a “shock absorber. *’ Worth 
knowint; about. Send for circular. 

MONTGOMERY & CO.. Tool Mongm 

10S.107 Fnltoa Stinot Now Yo7 Cit 



CRUDE ASBESTOS 

DIRECT FROM MINES 

I R.H.MART1N 

OFFICE. ST. PAUL BUILDING 
I 220 Bnidwty, Now Yoik 
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SPECIAL MA CHINER Y 


MANUFACTURING TO ORDER 

The Globe Machine E Sipg Co, Cleveland 


RU BBEJ^ l4e Jobbing Work 
PARKER. STEARNS & CO.. 
2M-300 Shoffield Ave., Brooklyn, N. Y. 


MODELS^ 


I ni)tllui'»’ Mnolilnery 

Tht VILTER MFC. CO. 
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of }>r9sem.v«l waa broken. By thle atm* 
teglr move agatnat the Kuaebui nsar, the 
Oermanx have aecompltahed In ten day a 
more tbnu could have been gained by a 
month of froutal liiibtliig. Bealdee occu* 
{lying Poland and forcing the evacuatton 
of iMirt of Oallcia, they have gained a 
rcx{)lte for tlie Auatrlaua that will enable 
them to reorganlie their armlea. 

Ky Mucceesful atrateglc cmitrni of Ihelr 
armies, the Oermana have Rueeeeded In 
(lushing a wedge Into Poland south of 
Warsaw, where they threaten to got be- 
tween the two wings of the Russian army. 
The difficulties of this advance must have 
been serious and exi>ciis|ve in men and 
animals. They hud only. one railroad to 
aid them and but few paved roads for 
their automobile service 

In tbelr new position the Russians 
should have every ad vantage in numbers 
and e<)iilpmeut. if they cannot stop the 
(iermaim in the bottle tliat is raging the.v 
will Ik* In danger of losing Warsaw 
A computation of resources and time 
for development of military streugib Indi- 
cates that the Rmsstaiis u|>)ir(>cinbly oiil- 
numlicr the evimbUied tlerniau and Au» 
trlaiis In this entire eastern theater of 
o]>eratlons The aliproximate stivngth ot 
the armies at the front Is 2,fl00,0(10 Uiis 
slaiis ugaliiMt L’.tXKl.tHNi (lermuns and Aus- 
trians Success In battle, however, de- 
|K>nds upon more than numbers, as was 
shown by the enmiJiilgn of the .laimnest* 
In Manchiirlu In T.t04 and ItNffi, when they 
Huccesslvel.v fori*ed suiierlor numtiers of] 
Russians to retreat from Llaoyaug and 
from Mukden 

The vlctor.v at tho point of tightliig 
deis-iids not upon the total slrength of 
(he oiiposlng armies, but in the slrength 
tliat they arc able to gel Into the light, 
and the alitlity of tbe commuiidlug gen- 
erals The commanding general Ims little 
liifot Illation of the enemy's {iluns, .and 
of his Information Is luiKSiirate. He 
must guess the jilnns of bis o|i|ioiients and 
must make his disiKislHoiis to defeat j 
them. The etitelciicy of his orgauixatlou 
also couiilK greatl.v ; he must be abl 
put every man iKissible Into the firing line, 
and yet Is* a tile to get them back In hand 
Vw moved to another position if re- 
({ulped bv tho dovcloiimenl of the battle. 
This Is where thorough training and prac- 
tice in maneuvers connt in the chances of] 
tJie army for victory 

Our 8,000 lalands 

A ccording to a report recently 
celved by the National Geographical j 
Society the Hniteil .states now owns 
aclly «,(KK) Islands, supporting a (siimla- 
tlon of 10,(100, (itio. The report further 
shows that tho commerce of these Islands 
exceeds g.100.000,(M)0, or more than that of 
the United States in any year prior 
IHfiO American capital invested In the 
islands aggregates approximately $400,- 
000,000, and from them there is shlpiietl 
to the linlted .States $UIO.OOO,0(KI worth of 
products every year, and they take in 
exchange pnalucts of about eijual value. 

The feature of tbe report is the devcl- 
o(iaient of Porto Rico, Hawaii, ami the 
Alaskan Islanda. There were 20,000 
pupils enrolled in tbe first year of Amerl- 
admlnlstratlon, now there are ITO.tXM). j 
Production of sugar has grown from 
(ki.lXK) tons a year to IffiO.OOO. Foreign 
commerce was about $20,1X10,000 a year ; 
iw it Is nearly $1(X), 000,00. 

Hawaii has been extremely prosperous 
slius* it came (lermanently under 
American flag in 1000. The assessed value I 
of the sugar crop more than doubled, de- 
posits In bunks trebled, and In savings! 
bunks quadrupled. Hawaii’s irrigation 
system is the marvel of the engineering 
world, and the quantity of sugar produced 
far e.\ceeds that of any other 
KjKit on the globe. 

‘The Alaskan Islands and mainland,' 
says the roisirt, “I’ost us $7,800,000, ai 
expenditure that many believed to be un 
justifiable , yet for many yean the aonual 
value of seal skins alone approximated 
cost of tbe entire area. At pro 
value of the canned salmon sent us I 
from Alaska In a stogie ynr is twloo wj 
as the ratlie poa i Ba gl cn 000$.” 
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i^AR Issue No. 1 of the Scientific AmlMtMl, pdt* 
' lished September Sth, is an authoritatisB k"" nsi«..t 
of the Great f 
War, givinflj 
detailed 
concerning! 
of all the c 
gaged, their 
rive 8trcng^.V_ 
ment, signal and 
graph service, 
and ambulance s 
etc. 

The comparative 8iz| 
and strength of thf, 
Navies of the Tripll 
Entente and the Du£|| 
Alliance — illustrationl 
of all the types of hatf 
tlcships, cruisers, torp^ 
do boats, etc., of eacl 
Navy, together with | 
description of theii 
guns, calibre, weighli 
velocity, etc. — aerD| 
planes and dirigibles ci 
each nation. Illustrate^ 
by 110 photographji 
and War Map in foujr 
colors. 

War Issue No. 1, togetht^ 
with War Issue No. 2, will 
give one full and accurate 
data concerning this great 
War and the Armies an^ 
Navies engaged. Every 
article is written by an exf 
pert and authority. 

Each number of the Sden* 
tific American, from now 
until the end of the War* 
will contain authoritative- illustrated articles on the War anj 
the progress of the contending Armies and Navies. ^ 

HERE IS AN EXCEPTIONAL OFFER 

The two great War Numbers (price 25 cents each) and the v. 
Scientific American for four months (17 numben), all for fl.M 

This IS a trial subscription offer made especially for those who want to ohuin scien** 

ttfic, authoriutive and accurate information from week to week , 

regarding this, the greatest War of all time. / Mows* g 

CLIP AND FILL IN THE COUPON AT ONCE 
and send it to us, together with $1.00, money or px wtD l 
order, and we will send you copies of the War f ff»in 
No. 1 and 2, and begin your subscription immediately. / Iww 

DO THIS NOW. YOU WILL WANT. 

TO PRESERVE THESE NUMBERS 
OF THE SCIENTIFIC AMERICAN. 
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J?) The Century 

^ for the Coming Year 


fbe Burnmg of Louvain 

You arc carried with the Germans in 
their march through Belgium, in 
Gerald Morgan’s article in the 
November Metro^PLITAN. You 
feel, with him, the state of mind in 
Brussels. You sec, with him, the 
events leading up to the destruction 
of Louvain — and the final burning 
of the city. For Morgan was there 
— and his account is sincere and 
graphic. Read the November 

METROPOIITAN 

yhe Jinwf Aiagaxitw in AnwHca’ 

In “Honor and Arms," a short story by 
H. D. Lawrence, you gain a timely in- 
sight into the relation of private to officer 
in the German Army. 

Then there's a mystery yarn by G. K. 
Chesterton, past master of thrills; the con- 
tinuation of “Angda's Business,” the new 
novel by the author of “Queed” and 
“V.V’s Eyes.” Other contributors to this 
unusually good issue are Booth Tarkington, 

James Keeley, Inez Haynes Gillmore and 
Art Young. 

John Roed'a First War Story it in thia number— 
die writer of whom Kipling aaid: “His Mexico 
stuff wsA lilemture— I reed every word of it** 




A HigUy Hnmoroni Yam 

*n “Thf Cook and the Captain Bold,” by 
John Reed, h November MetroPoutan. 

^ Just imagiiie a man who takes a correspond- ' 
I ence' course in seamanship and graduates 
" widt the “degree” of Captain} then enlists f 
Ss S cook, saves the ship and— would you 
believe it-**becomes the Captain! Love 
storiss, too, if you wish. In fact, the 
NoVjlunber issue abounds in 

Lsnfhtar sb4 Lsve, Fad and Fietioa 



ilie fiofvmybittr Issue— On All 

OcMifi ^lew|•tand8, 15c 


will be essentially a magazine with a 
world horizon — its keynote, sincerity; 
its aim, to follow the frontiers of Human 
Progress. For this reason, it will an- 
nounce no formal program at this time. 
Present plans, however, include 

Four important fiction serials in 
large instalments 

including James Lane Allen’s ‘‘The Sword of Youth,” 
beginning in November, and Jean Webster’s new novel, 
the study of a flirt, by the author of “Daddy-Long-Legs,” 
to begin early in 1915. 

War News and 
The Century 

'T'HE Century Macazine, beginning with the November number, 
* will interpret to it.s readens what lies back of the bare facts of bulle- 
tin and despatch A notable group of Century contributors is 
already engaged on this important work 

In New York W Mur(.an with a view to presenting views of 
Shu-ster and Samuki, P Orth Germany in war time 
of Cornell will write of the war p,. ti. ......... ir... t .... t.:. 

and its effects from an ethnic and , Ual minp to 

..... r .... tonan and journalist, has gone to 

P his native land, Holland, where he 

James Davenport Whelpley, write of the Lowlands in war 
now III London, will deal with the | ti,r,e 
personalities of the war lords and 

the spirit of the nations Albert Edwards, the well- 

E.STEX.LE Loomis, the brilliant '^"own novelist and travel writer, 
short .story writer, now in Paris. to leave for Europe in the near 
will lie sending The Century ftiture with a roving commission 


sketches of vivid human interest. 


from The Century Ma( 


Albert Bigelow Paine, now in | H’s mission is to help build the 
Switzerland, has put himself iti literature that will grow out of 
toucl) with the German authorities ! the war itself 


SPECIAL limited OFFER 
The Century and St. Nicholas 

together, $4.50 

One year of The Century for you and one year of .St. Nicholas, 
the ideal magazine for young folks (with Mrs Frances Hodgson 
P.urnett’s new twelve-month serial “'I'lie Ixist I ’mice”), for the boy 
or girl you love best — both for $4.50 ( regular price $7.00 ) — only fifty 
cents more than the subscription price of The Century alone. This 
offer is to new subscribers of St. Nicholas only. It expires Novem- 
licr 10th. 

USE THIS COUPON TODAY AND SAVE $2.50 

Dan't atop to draw a check if Inconvenient at the moment. See note below* 

THE CENTURY CO. 

Union Square. New York Eiicio^cd find check for $4.50 
SEND I SEND 

Thk Crntury, beginning with the St Nichoi a.s, ticginning with the 
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The piiiimxe «/ ihln journal U to retioid ocouratelv, 
ximiilii, and inten uliniill/, the irorliTt ptoorenn in dcldit- 
li/lr kHou.lrdpe and tnduulHal achievement. 


Value of Speed" in the Right Shipe 

A STHIKINO lendoii of the naval war in the threat 
valHo of hlBh Miteed- If It be found In thi' iiroiK'r 
kind of Hhip The fli'Ht denioiintrutlon of Ita 
value wna the eacaite of the hiittle-enilaer "tloehen" and 
the acout-ci'ulaer "BreHlau,” whoae aiieed curried them, 
atiiiarently uiiaciithed, throntth nearl.t (he whole lenirtli 
of the Mt*dlterriiueHn Sea, itllhouifh Ita waterw were 
alive with (he iniwerBil ahl|tt« of the ■tllleM llud theae 
ahliw iKiHHCMned leua thiiii the twi'nt.v-eluht knotn aiieed 
which Ruveil them from Hie jniiiR of the eiieni.v, lhe\ 
would he to-dii.\ aomewhere at the iHitloin of the Medl- 
terranemi, aw It la, they are afloat, prohalil.t liitiiet, and. 
It reports may Ik* believed, now form part of the 
Turkish fleet. If so, wild should the Turks Join the 
Dual Alliance, these two ships must be counted In us 
I«rt of the Turkish naval rtKhtliiK forces. 

The l!ultt*d States Nuvj possesses not a slnule hlgh- 
aiioed battle-cruiser Our naval constructors are full) 
alive to the strategical and tactical value of high 
speed In heavily armed and armored ships, but In 
common with the whole of the techuleal and advisory 
staff of the Navy, they realise that, until our battleship 
strengfli bus been brought up to the proiier stage, it Is 
best to build battleships whose heavy armor will enable 
them to fight it out to the last lii a llne-of-battlc 
engagement, rather than more lightly armored liattle 
cruisers, which, through severe penetration of belt 
or turret armor, might he driven out of the line of 
battle 

Hy way of Illustrating the value of high siieed lii 
caiillal ships of the first fighting line, let us indulge In 
a few luoiiiciiis of Imnulimry strategy and tactics. Let 
us HupiMise that, on leanitiig through hls Zeppelin 
scouts that Admiral .lelllcoe had sent a large portion of 
hls battleship licet south to the English Channel, to 
assist, let (IS say. In repelling the right flank of the 
(.ermaii ndvanci' into France, Admiral Tlrplts! decided 
to Issue In full strength into the North Sea and make 
a dash liy wii) of the north coast of Scotland for n 
raid upon the nortliern Frcncli const, or for some other 
objective (It Is iinliliel) that lie will attempt any such 
thing, hut for the pin pose of our present argument we 
will supiHise that ho mlghl do so ) 

Now, iKK-auRe of the fact thal the (ierinan ships 
would pass Into the Noilti Sea fresh fioin drydiwk, and 
therefore with cleuii hotloms and In lirsl-class condi- 
tion, the aierage speed of Its slvleen dreadnoughts 
might well la? assuineil at from 1!0 to 21 knots The 
British fleet, because of Ks having had to keep the sea 
continuously, in renfilness lo meet the Herman fleet 
should It venture forth, would Ik* found with the bottoms 
of Its shiiM mortf or less foul The aierage siK*ed of 
the fleet would lie reduced to thai of Its slowwt ship, 
and due to dirty bottoms, etc., mlghl not exceed IN to 
10 knots. 

Immediately on discerning the smoke of the nut com- 
ing Dennan fleet, the patrol and scouting shliis (de- 
stroyers, old cruisers, etc.) would notify the eoinmander 
in-ehlef at hls mine-protected base at the moiuh pf (he 
Wash, let us say, or In the estuary of the lluml)er U't 
ns supiHise that, directed by wireless, the fleei con 
verges upon that of the Hermans, and that. In the stern 
chase which follows, the rear of the Owraian line is 
lK*)nnd the range of the guns of the leading British 
shliM). The Uermana, aa we bavt oftW. wmill faave an 
i 


advantage of a knot or two of apeed. aiWI tkey wotM 
draw oteadUy away, Admiral Tlrplta deciding not to 
accept battle with the diiiadvantage of aigteen shlpa of 
the Une against twenty or more. 

Now It would be under conditions like these that tjtff 
high speed of 28 knots, possessed by battlihcndaaia of 
the “Lion” and "Queen Mary” type and the hfiaikl ,,«if 
2fi knots of the battleship “Queen EUaabeth” a&d hthmif." 
would prove of incalculable value; tor Admiral yaHteoa 
would send forward half a dosen of then faster unlta 
to concent ra(« their attack upon the rearmoMt ehlpa of 
the Herman fleet. In order to save hls rear from being 
overwhelmed by the concentrated Are of the enemy's 
l.’i.t-tnoh guns. Admiral Tlrplta woidd be forced to slow 
down and accept a general engagement. It has been 
stated In the British naval Journals (and we tielteve It 
to lie a fact ) that the object of giving the dreadnonghta 
uf the "Queen Bllaabeth” class the high speed of 2S 
knots, is itrlncipally this object of forcing a fieelag 
enemy to accept a general engagement. 

In no phase of the naval war has the value Of high 
stteed lieeti more forcibly demonstrated than to the 
work of commerce destroying, as carried ont by the 
fast Herman scout cruleen which have been operating 
Miiccessfiilly In all the seven aeae. These ehlpe and 
their Held of operations are aa follows: 

The "Karlsruhe,'' 28 knots, and the ''Dnwden," 34 
knots, in the AtUntlc; the ‘’Nnmburg," 24 knots, and 
the “Lelpslg.” 28 knots, to the Pacific; the “Bmiden,’’ 
•25 knots, In the Indian Ocean ; and the "Koenlgeberg," 
23.fi knots, in Month African waters. These vessels var>' 

In displacement from 4,1100 tons to 8,400 tons. The 
"Karlsruhe” Is protected by a 4-lnch belt and carries 
twelve 4.1-inoh guns. The others are protected cruis- 
ers, with 0 2-luch deck, and they all have a similar 
battery of ten 4 l-liich guns. From the very outset of 
the war the British and French cruisers, of less speed 
but much greater gun power, have been seeking lo 
bring them to action and sink them. Several times one 
or other of the tlemian ships has been surprised and 
hiiH made s running fight of It, and, In every rase, they 
have been able to get away, apparently without vital 
damage Meemliigly they are being coaled by ships 
which meet them hy apimlntmeut at specified localities, 
and now and again they are able to stock up from a 
captured collier. It Is the old story of the "Alabams” 
on a larger scale; and it is conceivable that the sliced 
of tb(>Me fast boats may enable them to continue their 
depredatlouH, uncaptured, until the end of the war. 
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Mtobtlto epp«rWtalt7 ^ 
rigftt kind made to Amwto 
«»d tt» Nayy , 

'•UMg’.aigoy, bad 'Wb'' told the .. 

W' Hg-fWla' amt we 
,a^ Ibr/toitotot m«B brim 
imftor.' Xoti mutt pick a 

ttgito ,«i» AlWhto opemtor 

bs ktotael and well traliMd. 

W»1 ba tor training men *nd; itor. SMf ' 
only eninorieiKie this emtottf %l|6, , 

14 that of the Army dirlgitoe. t^d fUri; 4 
to the light of present day's egperitoi^ 
tlon BOW. 

The V. & Dlrlgtble No. 1, ri ^;0d|» dgljto 
Ity and MUJ knots speed on trit; wag g JMiW 
Uriit of the subsequent develifiptori^ (C tlR 
and the Paraeval. Capt Bristol W 
statoment that be does not want Ahtafk 

toran to consider that the Navy wknto , 

merely because It wants airships tov agiiartoigntotj 
and man training. Indeed, the stataniiMt 
mnm of 7S,(idO cubic feet dlaphieeiaant la watoggli' !#> 
proposed specMcatlons to bs mbmlttod. Ja aridriMil 
that Of course, a hag wttto aven iMdOd 
dlsplacsment Is small compared to some dtoH 
aa the Zeppelin, with Its ujiwardls of 800)004 tothto 
dJsphMwment But a dirigible of 100,000 euMg fast 
placaaient wilt train men as well as a k 
its manufacture should altord Its makST’ 
experience that subaequent attempts WOgM he 
more successful. 

The Navy wants dirigibles, and Is wtlUiig to 
them; more, It is wlllhig to enter Into.aioy 
arrangement which will osslst manutoebirers to 
the Navy what It wants. There has been a great 
of talk in the trade Journals devoted to 
about the apathy of the Government to this 
of modern progress. The war abroad Ig 
tlon of everyona sverywhere upon ths a 
aeroplane and Is emphasising the small 
United States to these aids to offensa and 
Here la an opportunity among the 100,000)000 
of the TTulted Statea, surely there are a tow who wtti 
be encouragad to eo-operate with the ttovanment to ths 
development of this arm of the servlea. 

NRYia Co-opention With dfes iUHodl tmA 



The Navy Wants Diriziblea 

S IX years ago the Viilted .States made Ms first and 
only exiterimeut with dirigible ballooim; when the 
Signal Corps of the Army purchased the U. S. 
Dirigible No I from Its builder, Capt. Thomas Baldwin. 
Since that time the only avlatiim work of the Govern- 
ment has lieen with spherical balloonH and seroplanee. 
A year ago the Board of Navy Aeronautics, of which 
('apt. Waahlngton I. Cbambers, D. H. N„ was cbalrmsu, 
recommended the purchase of dirigible balloons for 
navy work. In furtherance of these plans, the Navy 
Department, through Capt Mark L. Bristol. In charge 
Ilf navy aeronautics, has asked eight American matiu- 
facturera of balloons and aeronautical apiMratus what 
they can do toward furnishing the United States with 
dirigibles The Navy Is considering the purchase of at 
leaet two such, of a minimum displacement of TD,000 
cubic feet. The Navy ia firmly of the opinion that 
ulrshiiis can be manufactured as well hero as abroad 
But the Navy also believes that for lack of experience 
and facilities, there Is not at present any design of 
airship In this country suttoble for naval purpose. 

The Navy Department has asked American manutoo- 
turers If they wUI undertake to obtain plans, speelflea- 
Huns, and the rights to manufacture ime ot two air- 
ships for the Navy. The Paraeval, AAtra-TorrM, 
Clement-Bayard, and Forlontol types are all favorably 
considered by the Navy. It has asked if maanfacfuren 
will submit estimates for supplying one alrriUp ot one 
or more ot the above types, the plans and specifications 
to bo of tbe latest type abroad, and the manatoctars to 
be in this country; also a second estimate for tWo of 
the same type, and a third for two of dUEerent types. 
Manufacturers may submit estlraatee for any other 
types (ban those herein tneotloned. 

Questioned about the proposed airships, Capt Bristol 
said that If airships prove sucoeseful to tbe present war 
In Europe, there will probably be a demand for aeveral 
for our Navy In the near tutnre. Be stated that the one 
or tw'o airships immediately required are tor the train- 
ing of personnel and to gain mpertment for future 
development of them. This Is the reason a small shM* 
Is considered. For regular service, airships of 100,000 
cubic feet displacement or over will be Ihqnlrad. 

It Is igiposslble to say whsther such airships srtll be 
used from a ship as a Iwso. It la eertatoly poBslWe to 
fly a dlrigibie frina a alilp, eriwctaliy U ft Is made foV 
the ininwse. Whefoer H is adviagbto or wheftwf It 
will \m c<maldere« aeeeeeaiy, we do not Itoow huf 
cannot stato. , v , 


T he ]ati>st demonstration of the gnat value of, 
the command of tbe sea was the oo-operation Ot 
the British fleet with the allied torees totmtng 
tbe extreme left flank of the Allies to Belgian terri- 
tory. According to n statement issued by Qw Sec- 
retary of tbe Admiralty, requests for okval asSIstanoe 
were made by the allied Commanden. In respenae to 
this a naval flotilla, monntlug a large number of power* 
ful, long-range guns, came into oothm off Mm Belgian 
coast lu support of the left of tbe Belgian army, the 
gun are being directed against the ririB of the Qennan 
attack, which Mm ships, dne to their posltloD, wen 
enabled to enfllade. Tbe report states that tbe Qieet 
mans replied with ehells from their heavy gons, but 
that, owing to the superior range of the Brltisb naval 
artillery, practically no serious damage was done to the 
ships. 

An Interesting feature of these operations arne the 
presence In the British attaCktog fleet of Mtree monl* 
tors, the “Javory," the ‘‘Medelra," and the "BoUmoea)" 
Which were building in England tor Brasil, and wer* 
taken over at the outbreak of the war. These veaaels, 
Judging from their dimensions, etc,, are true moaltOto, 
of the type developed during our OlVll War. They aee 
265 feet In length, 4» fset to breadth, and draw 4^ 
feet, with a dleplaOement of 1,2SG tons. They moast 
two O-lnch high-velocity rifles and two 4.74iMfli how- 
Itsers. Their speed Is 11% knots. 


gutM. If any of tlMtolder battleahlpa Wtoe llWtoded, tog 
Oerman right must have been anbjeotod to the flue 01 
85- to aOoaUber 12.1ncb guns. These ptoeea hafg. f 
maximum angle of elevation of 15 Ae jpKMw os 
to their turrets, at which elevattoa theft 
efleetive range Would be, aay, from tQ» to tftriva 
The gun Are waa directed by observa^ ffott dtoMa 
baHooiM, and under the guldauca of tha obaisrvaini,. ft 
would be iKMslble, by altentlon of egevalMt og hf 
reducing the powder charge, to oltoar sanity iflllea itf ^ 
German front with a deatrnctlre tS-liwh shfaiwdl 
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' ;iWMpi MT' .MeeMt mimy 

' etwhteer of the t'ahm 

l>«ttn woPng on ptdem teUMw 
loovlng tniiw. 
ip U« pimo hnvo been emnDleted luul « 
hai M Poaloped, wheteby he ia 
gp|0;tiiiw With * moviilg train • hundivd tnilea awny 
tooM WirateMttatiou 

iWll'io.WjiPpWMd p Orand Wand -end North Platte, 
Ni^t;(%pl«e and Oraen Birar, and Ogden. 

tpJMppadWfttM 

•gaa dawapMBt ia putting out a blue ia aurely novel, 
la SaPb aaM hnt ago a^dre brake out in the baaeinent 
ofalMUdiw oaanpd by a wheleiwle paint and ahemieal 
oeiyiaiKi, VP fnaaaa and ouake beeame ao thick that it 
una iapaanite far the drenwn to enter the baeement. 
A half paaii «C iM ordinary aixteen inoh aize deotrie 
laina itpigalBldy HNiuhdtIoned by t^^ 
k r aaaa dhPtad down the atafararay. Aa aoon aa the rear 


tfaa anp aittd fumea, the dfeet at the fana gradually 
deaMd the beaemont, ao that the dremen oouU work 
guioldy and affectively io extinguiahing Ibe flaou^. 

JUaMloihairie Klaetrtetty ever tha Oeeam^A report on 
thO atPapbarie-eteotrlo obaervatlona made during the 
Moond omiae of the “Carnegie" ia puMudied by C. W. 
Hiawlfitt In Tarreairiai MogneCiam ond AtmoapAarte 
Bl 0 etriett§, and oenatitutes an Importaht oontribution 
to thaepidy of deotdeal oondittona at tea, aa the obeerva- 
ttonh oover a period Of more than two yeare, and were 
made on the Paefdo, Ailantie, and Indian Ooeana. 
Oonahiaing the reaulta with thoae obtained by other 
obaarven, it may be stated that'tbe potential gradient 
ie of the aaane <Per of magnitude over the aea aa over 
the land; the radioaotivity of the air over the ocean 
aratta ter removed from land ia arnall, compared to that 
found over land; while the ionization over the ocean ia 
at lOMt aa large ae that found over land. The apecifio 
oonduotlvHy of the atmoaphere ia found to be independ- 
ent of its radioactivity. The mean value of the apedilc 
ooaduotlvity given by the “Carnegie’’ obeervationa was 
3.07X10^ E. 8. U., whioh it larger than the moan value 
found over land. 

New Method of AdJnaUag a Detector.— An EngUah 
wirakuB opmator ia makiog uae of a method for adjusting 
oontaot between myatala in the detector which he claims 
is aa sxoelleat one. In this case the contact between 
two oryatals is obtained, not by hand, but by the use of 
an eleetcomagnet whioh produces the pressure and can 
be given a very fine adjustment. One crystal cup is 
mounted on the base of the apparatus, and above it the 
second cap lies on the end of a short vertical slide arm, 
plaoed on (he end of a rather long tongue or spring strip. 
Midway on the tongue is an iron armature whioh can 
drawn down by an electromagnet on the base. A rough 
adjustment is made by eliding the top crystal in its 
eerew elide and firing it, then currant is put on the magnet 
BO ae to draw down the spring Made and so adjust the 
oontaot between (he top and bottom crystals. A rheostat 
of the eliding kind is used to give a oloee adjustment of 
the oumnt. 

Air Cteg Meawreii.— A point which ia often very use. 
tnl to know but at the same time difficult to find out 
by eonveatent nteaus is the strength of the magnetic 
field in a dynamo or motor in the air gap between arm*- 
ture and firid. After a ma&faine hae been built, it ie 
ittvortant to know whatliar thie atrength eorreeponds 
What wM givagj, in the theoretiori deeign. In 
order to toko the atrepth of thle field by direct meaeure- 
mant, Mews. Morphy and Oaehwald had the idea of 
tnwrtiiig a emaU bore tost tube iato the naraow air 
gap, Ittaide tbia tube ia a tong ennatura of tod ahape, 
pnwted at earii eod, and oacryiag a wfie otpl, A hair 
Ipriitg hi ittoiiatod ao aa to work with it. When a ourrent 
ie eDilt to t4«» pivoted ooH teaew with tim tinea of 
fdfrtte to thie pir gap and eapaea, t|to ooil to pivot about 
to k ttto^ nu^ depending on the atraWth at the 
iMgapito frid, there bring a oonatant oUfrent sent in 
% : Oh the eataiged outer end or httodte of the 

'eaBpi|4i|g''todi!l a raim^ 'Wldrii tunut wiih (h« ceil and 
'<ff')igbt.oii‘»gtodntttod' anttto. Thia aoale 
'MM'M k 'WftofWf’ toto to ae to^lto 'totoe distonoe 
kdiuM, , 'thk tomp to woitotod at the 
toe beaBt/dowB upon 
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vlw Catatotoa O b awe efi er y at Bonrien, Tetae, reports 
a new method tor dbearving aun-apoto without the aid 
of a teleaoope, m foUowm If images of the sun be formed 
through rieatHmt round holes of proper size in a darkened 
room at auffirient dtotanee from the aperture and oast 
upon riean white paper or eardboerd, aun>spots of ordi- 
naiy size may benat^ seen on the image. This method 
would enable amateurs to note the progreaa of the spots 
aorosa the ariar disk, and if daily drawings be made the 
reault would aoon be a delightfully interesting record. 

ta skepa when It to damp or ohemieai fumes are present 
it it usually difliou)t to oauae labris to stick to bottles or 
cans. An ink for uae on sueh containers ia made aa fol- 
lows; ahetlao 30 grammes, dissolve it in a hot solution of 
borax flontrining 30 grammes of borax to 400 cubic 
oeotimeten of water, filter while hot and add a solution 
made of aniline Mack, 8 grammes, tannin 0.3 gramme, 
pimie arid 0.1 gramme, and ammonia Ifi grammes, in 
water U) grammes. It will be found that this ink works 
nieriy and resists the usual chemical and corrosive 
fumes. 

The Infinonee of X>Saye on the Propagation of 
Sound. — The theoretical deduetiona of Boltzmann and 
Maxwell on the constitution of gases lead to certain 
conriuaioiu respecting the rate of proportion of sound 
waves through gases. For the most part gases obey 
these theoretical laws, but oxygen preaenta anomalies. 
This departure from the normal behavior of gases on 
the part of oxygen was attributed by Richard to the 
neutral ionization of the gas, and consequently a aysttv 
matic study has been made by Kupper on the influence 
of various ionizatora on the velocity of sound in various 
gaaea. On aubmitting atmospheric air, oxygen and 
nitrogen to the action of X-rays, the velocity of sound 
propagation through thoeo gases is greatly increased. 
The ultra-viriet raya from a quartz meroury vapor lamp 
give rise, in the case of oxygen and of mixtures contain- 
ing oxygen, to the formation of ozone and in oonsequence 
to a reduotion in the velocity of sound. In the case of 
nitrogen and hydrdgen the velocities are inoreased, 
although not to the same extent as when X-raya art* 
employed. The raya of radium exert no appreoiable 
effect, and neither do the variations product by an 
altemating electric field. 

Gema in Ultra-Violet Light. — Recent cxperimenla made 
with vacuum tubes and ultra-violet light bring out the 
fact that the diamond, ruby and emerald, as well aa cer- 
tain minerala such as kinzigite, have surpnmng fluorescent 
properlles. In rarefied air, certain diamonds omit a blue 
fluorescent light resembling what sulphate of quinine 
gives under the same riroumstanoes, and in vtieuo a dia- 
mond of 4 or 5 carats is stated to give a luminous effect 
which is equal to 30 candle-power. The ruby gives a fine 
red phosphorescent light, while the emerald produces a 
crimson light. It is also observed that the mineral 
kinzigite emits a yellow radiation, sometimes tinged with 
rose crior. The same atones are found to riow with 
phosphorciioent light when exposed to the action of 
radium. Experts are now able to make use of these 
properties of gems or other minerals in order to estimate 
the value of certain stones, for instance, the Burma ruby 
<ian be compared with the Siam ruby, the former being 
much more valuable. When examined by usual light it 
is hard to detect a difference between the two gems, but 
when exposed to ultra-violet light the Burma ruby 
glows with a rod light like a hot coal, while the Siam 
variety remains almost black. Such a method is likely 
to prove valuable for the lapidary and also in minera- 
logical work. 

Edward J. Hall, Telephone noneer. — Edward J. Hall, 
vice-president of the American Telephone and Trie- 
graph Company and efaainnan of the Executive Com- 
mittee of the Westorti Union Telegraph Company, who 
died recently, was one of the pioneers of the telephone 
business. Mr. Hall was the son of Edward .T. Hall, a 
Perth Amboy manufacturer, and was born March Slst, 
1863. Later the family removed to Buffalo, and the son 
graduated from the Tale Bcientiflo Bobool in 1873. 
Appreciating the possibilities of the telephone, Mr. Hall 
secured the right to operate in Buffalo from the parent 
Boll Company in 1878, and organized a telephone com- 
pany, of which he became vice-president and general 
manager. When, on January 1st, 1885, Theodore N. 
Vail, then general manager of the American Telephone 
Company, was developing the project to organize the 
American Triephoue and Telegraph Company, ho asked 
Mr, Hall to take charge of the development of the new 
system. At that time the development of long-distance 
ti^ephone linra was still in its Infancy, but Mr. Hall saw 
the pOBBihllitics in (he development of this branch of the 
service and undertook* to carry it out on a largo scale. 
On January Ist, 1887, andw Mr. Hall's direction, the line 
from New York to Pbitodidphia was opened to the public. 
Mr, Hall married liouiae Winiw is Buffalo, rtio survivea 
him, witii (wo dauthtan and a aon. His home was at 
Mta^toWh, N. J. Mr, Hall waa A director in a number 
of (riritooM «Ml aaanufMturiag enterpriam and a mem- 
tewMoFtenaBiito, 
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Oar Mllitery Aoroplaae Competition Called Off.— 
Owing to (he failure of the competitors to submit the 
proper pians and specifications, the Oovornmenf competi- 
tion for tractor biplanes was oalliMl off on Onixiber 22nd 
Three of the eleven entrants appeared, wlule a fourth 
machine had been shipped from New York The eom- 
petlfion will probably be held ;it n liilei diUe 

The Value of Aeroplanes In War.— In all of bin reports 
Ooii French has laid stress upon the great m^vpie 
renderufl by the aviators in ascertaining the moves of 
the enemy as soon as they start to make them. Th<' 
recunnaissanee work they have performed has been 
invaluable Aei-ording to the ofheial statement of th»» 
Britisli War Office, their aviators are wivering an average 
of 2,000 miles a day Up to Septemlier 2l8t they had 
flown 87,000 miles and remained 1,400 hours in thf> 
air. By now these ftgiires have l>e*'n doubled A cer- 
tain French corps commander’s oi>inion is that a single 
aeroplane is aa valuable as an entire division of 
cavalry. 

A New American Cross-country Record. -Since the 
European war begun there has been iit) aviation news in 
the United States as far as settial flving is l•onecrn<>d 
We are therefore doubly pleaswi to lie able to reeord 
the addition of 140 miles to the distanee a^'ross-i-ronntry 
scored by C. Murvin Wood on August tith of last year, 
whenheflewfrom Hempstead, L. I ,toOaithersburK.Md . 
near Washington, D. C. The new nsjord — .30.^ miles 
was made by W. C. Robinson, the well known Wright 
and Nieuport pilot of Onnnell, la He flew from Oi . 
Moines, la., to Kentland, Ind He intended to fly direct 
to Chicago, but was driven off his eourse by a storin 
The flight was made in a new monoplane of llobinhon'-- 
own construction. 

Diraciteg Gun Fire by Means of Aeroplanes.— An 

Associated Pres® despatch published in most of tlie New 
York newspapers states that the German aviators have 
been directing the artillery fire about Mous. This is 
exactly what military exiierts ex|)ectod It will be re- 
membered that during the Russian Japanese war the 
eminence known as “203 metor hill” was captured and 
recaptured again and again by both Russians aud Japan- 
ese, finally to remain in the hands of the Japanese. The 
bill wan wanted not to plant guns on it, but simpiy to 
enable a man with a telesoopo to direct the Are of the 
Russian battleships on Port Arthur An aeroplane would 
now jierform the same furicliou much more effectively 
and, of course, witli little or no loss of life 

Daring Raids of British Airmen. — The long-distanee 
flights of loading German aviat.or8, heailed by Lieut 
von Heiiloson, to Paris, and the sudden apfx'araiiee of 
tbeir machines, from which manifestos and honihs were 
dropped, above the capiUl eitv as well as over Antwerp, 
Ostend, and Dunkirk, was offset and greatly surpasseil 
in the amount of damage done by two nods made upon 
Dusseldorf and Cologne by British airmen. The first 
of these was mode on Bcptemlier 23rd by a squadron of 
the Royal Naval Air Horvioe consisting of five machines 
led by Lieut. C. E. Collett. In a thick mist they set 
out from Antwerp for the above miui tinned places 
situated well over 100 miles withiu the enem\ 's country 
Aftor dropping a few bombs on Mai'stricht, Holland, by 
mistake, the aviators reached Dusseldorf ami f'ologno 
and dropped the rest. At Dusseldorf they succeeded 
in damaging a Zeppelin shed ami ito airship, as well as 
a machine shop near by The aviabirs returned to their 
starting point unharmed. Their appearanexs had been 
BO sudden and unexpected that they were fired upon 
scarcely at all. No such raid by a number of machines 
appears to have been made by the Germans, although 
they possoss easily three times as many aeroplanes as 
the English. 

Deatrncllon of Zeppelins by British Aviators. — The 

second raid on Dusseldorf and Cologne — the first hod 
resulted in the flying of large white flags from the cathe- 
drals at Cologne, Strassburg, and other cities along the 
Rhino, 08 well as of bigger Red Cross flags on the hospi- 
tals — woa mode by the three machines of Lleuts R. L. G. 
Marix, Sidney V. SIppe, and Spencer Grey, which left 
Antwerp on October 8th shortly before the bombardment 
of that city began. Lieut. Marix did the most damage 
and had a marvelous escape. The 100-mile trip across 
country was marie at a height of a mile. As soon as he 
was over Duiisridorf, Lieut. Marix sighUsi the Zepp«»Un 
shed and swooped down to within .’HX) fisit of it, dropping 
a couple of boml>s at the end of the long volplane He 
was subjected to a heavy nfle lire aud a st.ream of bullets 
from Maxim guns. One bullet, passisl through his cap 
and one of the twin control wires of his elevator was 
severed; but he managed to fly away and nHiirn to 
Antwerp. An explosion and sheet of flame right after 
he dropped the bombs apprised him that he had hit 
the shod and blown up the airship inside. It was first 
riaimed this was an old Parseval, but oonflrmation was 
had later that one, and perhaps two, Zeppelins were 
destroyed. The other two aeroplanes oame down liefore 
they leaohed home, but the pQots descended within the 
AUte* Hm, 
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Traits of the French Soldier : 

V ' ? 

By Aide-de-Camp Xavier Sager, Special Correspondent of the Scientific Ameeican at the Fw*W ' 


i wjniiiuind<<r-ln-chi<>f of the French army, wrote tbla 
Bflntttuee, which, though couciae, is very full of nitKtary 
mannloff : “The iff)vernnient of the B^ubllc Buy well 
Ite proud of the army that it created.” 

Ourlnfn the two wonthH that Uermany has been 
throwing forward the great weight of her formtdaMe 
maMMCN, which to-day we have beaten back, there haa 
hardly Ikwii a day when I waa not cloaely aaeociated 
with one or more of the different cIhsmch of aoldiere 
comiMMlnx the French army. I have aeeii them on duty ; 

I have heard their (‘oiiveruHtioiiH . 1 have Mlcjit <iii the 
hard ground with them , I have shared their bread, and 
wiiat I wouid like to tell tlie world to-day in Iheae few 
iKrfes which 1 have jotted down at haphaKard la the 
true worth, both physical and moral, of Iho French 
soldier. 

What dlstlngnisheH him above all else is his full 
realtaatloii of the part ho has to act. The (ilennan la 
a good soldier as far as dlsclpllno is con(«rned, for 
this has been deeply instilled into him ; but in a certain 
way it Is a iiusslve kind of a discipline- he laoka. In 
(a)nH0(|uenc<>, Individual Initiative. Nothing is expected 
of lilui hut olsHlIeiaa'. We have a proof of this every 
inomenl For instance, in the encounters with the 
liatrol. If the (lerman otHcer happens to be killed, the 
men wlni, when under his command, had fought (»ur- 
agctjiwly, surrender imraetliately. This Is not a lack 
of courage on their part; but left to theniaelvcM they 
become Immodlately demorallxed and do nut know 
what to do. 


banded him his cup, which he had prevloualy rinsed with 
the greateat care. The offieer threw away the water 
in disgust. «uch behavior greatly oonoerned thto imod 
sergeant who thought be bad done the proper thlpg. 
Bnt a French general who was there bad eeeh the 
occurrence. He approached the sergeant and slapfdng 
him on the shoulder, "It la very warm,” he aatd. “T 
sliould like to have a drink.” Meanwhile ha looked 
fixwlly at Uio Bavarian tUBcer, who roddeued as the 
general slowly emptied the tin cup. 1 call attention to 
this trait, because I was one of the few witnesses, and 
because it Is characteristic of ttu vary different ways 
In which the officers of the two armies treat their men. 
Moreover, as a general rule, such haughty mannen Is 
of no avail In the presence of the Franoh trooper. 
Tbctr proud behavior, their arrogant attltuda, and their 
contemptuous words mlM their atm. 

A few days ago, after an engagement with a Oeanan 
patrol, a souave captured a young Qerman Itoutanant 
wearing a monocle. As he started back toward the 
French lines the officer, thinking that the soldier was 
walking too close to him, and did not keep a respectful 
distance, moved away with no attempt to dlsgulae his 
roimgnauoe. Hut the souave was so little Intimidated 
that he said: “Too bad for medemolseUe ; wait a 
minute." Then he made him carry his knapsack and 
all his equipment, crowning his head with his porringer 
<»/ameno). It was a somewhat crude Joke, for which 
the souave was reprimanded ; bnt this proves at least 
how little the Qerman <gfleer knows regarding the 
mentality of the French scddler. 


It ta with Its InvaluaWe Indp ttlkt ftp Mid 
to win nllour victories. Of omldsp«^4te 
were somewhnt surpil8ed-^JeWhiiffif^-^ihJ^;i^^ 
aerial -fleet to sorii a 
avtoton were mote nuawroae. . ijw#-. 

On out- Bide we utilised. 
air, and 'In a short while it 

to onr dfal mai»r. It has phU^ a ‘deri^H»:fli|i(i’P'’j|^ 
battle of the Marne, and every daF' W Bfld 
tovatoal^le auxiliary, an todia|MHiito%)e ;lMip to ffeu |iaiNli 
of our armies. Every day tre wlt&ew aoipri rngiiMlldint 
'«Dd tJirflltog feats upon the'iriiri of tM 
instance, the saap-ZtoId of this lieutenant 
stopped working when be wag Jnet immldag lillk' tfliup 
of the enemy. He would not toll to hie flealfl rifllimit 
havtog aooompUsbed hie mlaeloui end fluttlafl 'toa- 
elitoe to volptene he threw his pril^eotlle Wito ijmimt 
aeouncy. There is nothing to anatoaf Itkitoi^ yiUflh 
sur pas se s or even equals such oouMge. Imaflhif the 
eedd heroism of this man, altttog up riiereto tha <airi>fla> 
atoftost Immobile to bis darting machtoe. And ttflir man 
Is able to tolt blinsetf quietly : “If I aee an ookto ettemy 
I dash straight upon it” His hand was as steady as 
his heart and bis eye clear, his only care wag to umke 
hts voluntary death bring tbe maximum of eetoloe to 
his country. 

The hatred which exists between the two flahflng 
armies Is feroolous. 1 caiinut keep from my OMmdry 
the horrible picture which I saw one evening In A ril- 
lage. After having repulsed the eneeay we entered one 
of the abandoned housM. In a narrow corridor 1 aaw 


It is eiitlrel,v different with the Fr<‘iich. Before ever.>- 
tbing else, each soldier feels himself n free ritlxen who 
has voluiitarilj- taken anus for ttio defense of those 
ideas of justice and liberty which be bus inherited from 
his sneeMtors, For titesc reasons lie gives to his <-oun. 
try tlie full measure of his Intelligence and his courage 
From this point of view the French army is very truly 
a “nations In arms." 

Nothhig Is more ph'turesque, more typical than a 
French cantonment. Here all social differences have 
entlndy dlsaiipeured. There are no rlcli, no poor, no 
(leBsantM, and no s<x'lety men Here al>solute e(iuallty 
reigns. One soul animates tliem ail — tlie soul of the 
soldier A little while ago some one remarked to me 
that tile Qerman Is a soldier by education, but the 
Frenchman is a soldier by nature. That is jierfectl.v 
true. 1 met the other day, in a cantonment near Cha- 
lons, a young professor of the Sortsmiie, a ver,v enidlt<> 
lecturer, elegant and jiupulnr in Parisian 8<S‘let.v, now 
a simple soldier of the sis-ond class, who had just hn- 
Isbed carrying water fut tlie trtsgis. Here I saw this 
young mvant, wlio was always so elegant In his appear- 
ance and manner, Ids cap over his ear, singing at the 
t(g> of Ids lungs witli his comrades a song that would 
make a hrigadler blush. 

A few days In the held had tranaformed him, or 
rather haii hmi sutilclent to awaken in him the mlll- 
tarj Instinct which slumbers in the depths of the lieart 
of every Frenchman, even the most cultivated and 
Iieaw-lovliig I hale seen also some poets wlio had 
hruken with pisdry, some diplomats, some inventors, 
some priests, some actors, all anlmattsl with the same 
high spirit, all having forgotten their past ptMltioiis to 
liecoine eNcliislicly soldiers, aial handling guns, pick- 
axes, and the pots and laiiis of the army kitchen as if 
they bad never done aiiytlilng else This fraternity, 
this comradeship, dis-s not c.\lst only between equals. 
This fact immediately strikes everyoiit" who comes into 
tbe French Hues The snliordliiates ais'ept their sufie- 
rlor willingly, iKs'anse there is no sis-Ial hierarchy : there 
is only u hierarchy of comis-lence From this It Is 
easily underslmid how authority (nn be reconciled with 
tbe most conllal corarndeshli) , all are friends without 
allowing dhaipllne to sntter In the least We know 
that this Is not the case in the Qermnn army. The 
German officer l>elongs to a s\iperlor caste, which In no 
circumstances wtiatever can mingle with the common 
soldiers. With us a lieutenant or a captain is iwr- 
fe<‘tly willing to sleep on the straw by tbe side of his 
men, and he will not refuse to drink a few swallows of 
wine or coffee from the gourd of a simple tr<H>per. On 
tbe other hand, a PnuHdau llenteuaiit considers him- 
self dishonored by tbe mere touch of one of the men 
umlev his command, whom he often treats as if he 
were a valet devoid of dignity, and Indeed he often 
gives him u kick or a slap. 

I saw the other day to a raUroud atathm a (ierman 
captain, who waa a priaonor, dtoUBiidtog some water 
from tile l^'cench aergeapt in c harge of bim. The latter 
Copyright, 1014!' Mann A Co., |B<j( 


“We have just acctanpHshed a eolossal sport. All 
WOTld’s records have been smashed, and notably that 
of the 200 meters, in plowed-up fields, with knapsack on 
the hack. I believe that AndrP (AndrP is the athletic 
champion of 1914) could not have done Itet.ter. It Is 
after having accomiilished this remarkable perform- 
ance that I ret'elved in my left arm an Impertinent 
bullet We were charging at full aiwed, regardless of 
the shells which were whistling their funny little tunes 
around our heads, and we would have succeeded If It 
had not Iteeii for those devils of Bavarians who wore 
keeiilng their grminil with the energy of desperation. 
I already bchl one at the point of my bayonet when a 
sudden blow made me lose hold of my gun. Carried 
away by the Impetus I bud time, liefore I fell, to deliver 
a formidable ‘dln>el from the right’ niton the corner 
of the jaw of a tall Imbecile who seemed to be laughing 
at roe. Then I kind of hsit tbe notion of things. 

“I came to In the arms of a giant, a fellow of the 
chorister section of tbe oitcro, who had picked me 
up and i-arrled me In the ambulance, while be was 
howling ill a formidable voice: ‘Arranhonii UuUlaumc 
i) MVH /cm’ (let us tear Willtara from his chains). As 
you are a musician you might know that this Is from 
(he oiara of ‘William Tell.’ We have here a basso 
who used to sing In Lyons, he sjs-nds all the morning 
in taking care of our panUtrit — ^pardon, I mean our 
bayonets. He is all right, liut his voice Is enough out 
of pitch to put In flight a whole regiment of the Paris- 
ian guards. Amen. You see that my spirits are gisid. 
I desire only one thing, and It la to get well as soon 
as jMissHde to begin again fighting the enemy.” 

The cavalryman loves his horse as much as tbe artil- 
leryman loves his cannon. In the battle of Bpernay 
a battery of 76 was suddenly surrounded by a Herman 
division. After a destierate resistance our chief judged 
It n(>cessur.v to call his men back. The artillerymen 
carried away with them the breech (rula»»c) of their 
cannons, which later on they bad to abandon with cries 
of rage, for all the horses had been killed. They wanted 
a revenge and they did not have to wait very kmg 
to get It. That very evening, during a charge with 
the bavoiiet, we aaw the four pieces of 76 which had 
bemi put together to a farm under cover of a barn, 
and were guarded by a dozen or ao of Qerman aoldlers. 
We did not lose time in deciding what to do. Fifteen 
artillerymen swore that they would take their can- 
nons hack. When night came these men crawled un- 
seen through the Intrenckment of tbe enemy, and 
reached the spot where the Germans bad placed our 
pieces. Two of the artlUerymmi sprang on the sentries 
In charge of watching the farm; taken by anrprlse, 
according to our plan, they were killed without 
having time to utter a cry. At midnight tbe flfte«n 
men returned to the camp with our pfeclons 76. 

The French aviatora do not seek publicity, they do 
not try to attract upon tbemselvee the attention at the 
clvlllami by such toglorious fekto as to ttarow homba 
oii'Vqten towns and kUt the women sod children. 

However, tbe avItM Is tbe king of tbe modern bgttlto- 


two soldiers, one French and the other OeiUBn ; both 
had pierced each other at tbe same time with ibflr 
bayonets. They had met toco to face to thia dsrit hall, 
and with the same action they had Impaled each other. 
Heath had taken them there, Imth standing up jaipris- 
oned between tbe two walls of tbe narrow psatogik 
united by the thrust that bad killed them. 

To finish, I wish to relate the etory of this brave 
French officer, who In a sharp fight discovered a Prus- 
sian offii-er hidden behind a locomotive. The two men 
hstked at each other, and with one accord they walked 
fifteen steps away and took position for a duel. “Bboot,” 
said the Frenchman. Tbe German obeyed, bnt BUased 
his aim. The Frenchman then lifted his arm, and bJa 
adversary fell pierced with a bullet. 

I believe sincerely that even our enemy cannot deny 
the value of the French soldier. Indeed, the fault of 
our troops is an excess of courage. When riding 
through the forests our cavalry even refuse to deaden 
the noise of the horaos' hoofs by riding on tbe grassy 
side of tlie road. They sing, they laugh, they gallop. 

This war la a war of a new kind, where the events 
succeed each other with a great unexampled rapidity — 
it Is the effort of whole nations. 

Oh ! Tlie dash of our men ruMblug to the tlfdit I The 
niagulfli*eiit determination of tboee who, each day, go 
to fill up the gaps ; the heroism of the families hearing 
their anguish and mourning their dead. 

Those men are tlie flower of France, who scorn all 
danger, and who rush toward death for the honor of 
the flag and of the etaintry. 

ProgreM of Agricultural Education in Ameriai 

D uring the twat ten years tbe number of etudente 
taking the full four-year course to ngrleutture to 
American agricultural coUeges has Increased from 
about 2,6(¥) to 12,600, or 500 jier cent The number of 
white students registered In short or special CfflUaee 
has doubled In tbe same period, amounting now to 
about 11,000. Hltice 1010 the yearly number of grad- 
uates In agrlenl|uro has increased from 708 to 1,884, 
and the uumbffi- receiving advanced degrees from 7* to 
]«4. The aggregate revenues of the land-gtant eollegto 
have about tripled, while those of the experimebC' Sta- 
tloDs have more than tripled. The men on the etaffe of 
the experiment stations have Increased from about TBS 
to about 1,600, and the number of thoae ddtng no taaeb- 
log from 876 to 926. An eqieclally notable devaloptaeat 
of the last decade has been the growth of agrioqlttiMl 
Instruction to secondary sriiools. In 1908 very tow 
secondary schools gave such Instraotlmi, white at pnHh 
ent over 2,000 do so. Remarkable pMgreea to filao to 
lie noted In ogrtcnltural extension work, outside of flifit 
carried on to farmers’ Instltutm. Thera are »ow 1^0' 
men employed as state, district and eountnr aftoto, 
as boys’ and girts’ Club workers. Tha opunMat* ttf tlw 
Wmith-Lever Act will greatjy lacnme IW« elato rif 
work. *1116 above are qutoed iWjto s ritoffit 

addrese by l>r, A. a Tra«, director of fto 7l|dto« flftitoft 
l>Boe of Exptotoieat fltottoBk 





Economy in tho Nnvy Depnrtmont. 


How the lirrap iron at tb«< PlillHdrlphlu Na\y )ar<l Ih rntgrocnlcd niiil pticil, »u «>. to K<>( tlic bout piimillilo prirp fniiii pun linHPrn 


B T ontollai btuiiHOH mann«emeat and attontlon to 
dotalln In admlnlatratilou the Navy Department 
wived tbe Oovemment of the United Htatee $3,lM<dTT 
In the flecal year whhth ended Jane 30tb, 1914. In 
other words tbe Department has saved a trifle over 
910«000 for each at the 810 working days oomprlMed 
wlthla the official year! The books of the Navy De- 
partment for the flmt fiscal year of the Daniels admln- 
iatration allow the following clear savings ; 


Projeetilea »1, 107,860 

Rattleshtp Na 89 790,394 

Pood, clothing, and other supplies 500,000 

Scrap metal (except copjieri 800,(X)o 

Copper reclaimed 100,000 

Bequbltlons 148,4:28 

OolUers with fleet 75,000 

Tranaportatlon of men and materials — 00,ouo 

Channel at Mare Island, Cal 85,0(Ki 


Total 88,186,677 

Qoveroment oflldals have but a single answer for 
this phenomenal reduction In tbe running expenses of 
the Navy Department— “Competition." 

Canpotlthm was responsible for the cuts in tbe pro- 
Jectlte bids; competition saved the Government nearly 
IsetMXID on the cost of a single battleship ; competition 
redoesd (he cost ofitoedtag and clothing the men of 
the Navy by a dean holf-mUllon. OmOpeUtton, In 
short, saved the aovemmeut flO^ a day I 
Shortly after taking office ^tecrotary of tbe Navy 
Daniels was eonvlnced (hat tbe Ovnameiat was being 
moleted by tbe bidders for naval siqgilles. He was 
not able at the rnmnent to put hta dager on tbe exact 
HMt wtMta th« oocuned, but a llttto aaiet InvesU- 
gatloh OflWiad him tbai the ewieaUed “competltloa” 
atw^ hiddeVt was notbtsg more than a farce which 
tha OflWsniBwiit paid a good prioe to witness. In 
«gpiai«lng Mie sttnatlou aV he found it, Hie docretary 

In ooAfottttty with an Ai»t of Oon- 
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giigmi til any combination to keep op prices. When tbe 
bids are received they are o|iened. and it is, I believe, 
tbe general impression that Ibe lowest bidder In what 
bos been an open contest rm-eives the award of the 
contract. 

"Now let UN see what was actually done In tin* ease 
of the contracts for 8.009 tons of ormor-plste to be 
used on the new battleship “Pennsylvania,” which will 
cost tbe Government In the uelghborhoist of 83.600,000 

"Tbe advertisement for this contract actually ap- 
IieariHl in one notice, an Inch long. In the PbUadelphln 
/few. The adverttsement rend ‘Sealed proposabi for 
furulsblng armor for vessels will be received at the 
Navy Department at noon, February 18th.’ No hint of 
the amount or gnallty of plate desired was given and 
l*lds were received from three plants — the Onmegle 
Steel (''ompHiiy, the Midvale Steel Ckimiiuny. and the 
Itethlehem Steel Company. 

“Bach of these bids was accumiWDiwl by tbe usual 
atUdavlts, required by Act of Congress, that tbe com- 
{Miuy submitting the bid was not in combination with 
any other <■ompHIly, and that there had been no collu- 
sion in the determination of the prices named. 

“It would he imiural to suppose that the lowest bid- 
der would receive the award. But such was not the 
case. Gn tta- theory that all three companies musi 
lie encouraged to malntotn their armor-plate deiwrl- 
ments, the contract was arbitrarily divided among them 
at the price bid by tbe lowest Arm t 

"Tills has long been the establlsbeil custom of the 
Department, and can hardly be said to be an Indwe- 
meiit to any one of the competing comioinles to bid 
the lowest possible price. Under the elrcamstances. I 
am surprised at the moderation of the bids, because I 
do not see that anything but modeaty or the fear of a 
Ooiigrewdonal Investigation kept them from putting 
their lowest price at, say, 8700 a ton. 

■“This practice was not confined to armor-plate, by 
any means. I have met It In practically every field 
of contract bids. Probably tbe most striking Instance 
was when I examined bids for two Complete conning 
lowers, submitted by the Midvale and Bethlehem Steel 
Oompanlee and acccinpiltiled by tbe usual affidavits that 
the companies were not in any combination. Despite 
tUiS fact, and tbe ooilaiimwl one that they were sup- 
jiesed to bave woriwd on IndsDendent sets of flgmras, 


the two companies had urrlvwl at precisely the same 
bid of 84.3,002 !” 

It was consideratluii of these fiiets that led Secre- 
tary Diiulels widely to sih’ertise for speidal treatment 
steel plates for Battleship 119 (as yet unnamed), and 
the coiitraet was finally iiwanled to the Carhon Steel 
Company of Pittsburgh, which hid for .■I.ISX) tons at 
8187.04 a ton. 

The Inst previous pun-base of similar material whs 
made lii De<-ember, 1910, when l.tHK) tmis wen> bought 
from the Carnegie Steel Coinpaiiy nt ItiM-l 0.3 ii ton. 
The saving on the “Battleship 39” eontra<-t, therefore, 
iimoiiiiteil to 810*i.im u ton, or niMint 3(1 )H>r cent of the 
previous price, with a total saving of 8378.‘201. 

After advertising for bids on the armor-plate for 
the same battleship anil again receiving three Identical 
estimates, Secretary Daniels requostwl a confercni*e 
with the representatives of the three big steel corapuiiies 
"with H view to learning by whot pnsrss of mental 
telepathy they had arrived at the identical tigures In 
their bids.” 

After this isiiifcreius- the Secretary of the Navy said; 
"The Identical bids of the three great steel comiianles 
s|H-alc more elisiuently than any explanations which 
may lie offerwl. They jirove com-lnsively that '(S)ini>e- 
tltlon’ for this enormous amount of Government busi- 
ness Is a farce" The three bids were ordered thrown 
out and the contract was n^-advertlscd. 

Itpon receipt of the new figures It was found that 
the Midvale Steel Company had cut Its original price 
814 a ton on all classes of armor, and the entire eon- 
tract was Hwanled to this comiiany at u saving to the 
Goveniment of 8111,875 

T,ettliig the Miulract for the turbine rotary drums for 
“Battleship 89” to the Cycloiis Steel and Iron Works 
of Rheflleld, England, saved the Government 8102,8.3(1 
more. The bid of the British firm wn.s only 8‘»7,4;tfi 
as against |169,»68 and 1160,272 bid by tin- .Vmcrican 
companies — a saving of 65 per cent on this single item. 

But even greater than all the economy prni-ttsed with 
regard to the construction of “Battleship .39” whs the 
savltig effected In isiuiier-tlon with the nwsrd of rnn- 
traots for projectiles to be used by the Navy during 
the present year. By enforcing free and o|k‘ii eom- 
petirion with respect to contrnota for these shells, the 
(ConolutM on page JST . ) 
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Strategic Moves of the War 


Letter from the Military Correspondent of the Scientific American, October iMth, J9M 



Th« Campairn In Franc*. 

T HK OHpftJPr of Aiitworp freorl for the tJormnnH the 
etiny of (ion. ton BoHoler flint had lKH*ti eniwijed In 
thin ntt«c-k, and oriahlod them to uudortake the next 
Btep of their eiunpalKii. The iismiult.'i HKulnnt the llnee 
of the Allies iit Ho.ve, IniMnlitii.t, niul Ithelmn hnd nhown 
that fuithei nttii. ks on th<‘ eenter would hnve little 
elmnee of sun ess Ae<-oritliij{l.v. they made their effort 
on the iioithein lliink, where neither Bide yet had BUffl- 
eleiit lioops to iK'iniiy eontlniioUM fortified lluea. 

The (iei limns followinl elont* behind the AhiIiik Bel- 
iflnns, hiit sis'iii 111 have wiit rwi’l of the Antwerp army 
to leliiforee I tint of (ion. voM lioehui at Lille, in the 
elTort to render iild to the BelirlaiiH, the British nent 
triKip'' from Frniiee toward Osteiid and were unpre- 
pared when the lierinaii blow fell. 'I’he attack was 
exjieeteil hIouk the I'oasl from Ostend, hut the main Oer- 
innii nilvnmn* was made from Idlle The British reslat- 
anee was overcome uiid their line was forced back, as 
Kiven In one reisirl, to a imint between llaaobrouek and 
Ht. Omer. 

The French line held firm at Arras and the Brltlah- 
Belulau force held hack the Germans cm the east at 
the Yser Itlier When relnfonsMuents enabled the 
British to ehis k the (ieriiian columns near Ht Omer, the 
latter foiiiiil tliemsehes threatened on thr<*e sides and 
hud to heiit a hasty retn-at In followlnif up this move 
the British recaptured Kslulres and Armeiitlerc's and 
forced the tiorimins hack to Lille This thirty-mile 
advance and retreat had left the lines with little oluinge 
In Ihelr reliitlie iiosltlons. 

The Kreiil (ierman eiiiuiailkii for the capture of Ouu- 
kirk had falltsl. thouKh. and the Allies had shown their 
liuhlliiK- alflllt'.y under iidverse elreuinstanecs. The re- 
sult could not hut lie of coiislderuhle eii(siura(jement to 
them, esptsliill.i so since the foris's In this field were re- 
serves and loliiiileers whose eonduel under tiro was 
until then iiiiteslisl . 

'I'he Allies are still litihtiiu;, not so luueli to win. as 
to keep from (telllii!; badly iH-ateii In tiu'se Ilrst days 
of the war, 'riieir full stnaiRth eunnot be developed 
iH'fore next sprliiK, so they are well satisfied with uii 
even break at present. So iimeh have the ITusslun huo- 
(•esses, iiKHlnst Austria In IStkl and acalnst Frauee tii 
1K70, tmpress(>il the military men of all countries that 
the whole stratem of (he Allies has been diiwted to 
aioldliii; a kiics'kont blow In the first rounds. If they 
can force the loinbnt to settle down to a iiuestlon of 
enduriiiu'e, th(>re tan be but one outeoiue. In the lie- 
einniiik (ierman, I's well-lralinsi and W'eI1-<s|Ulii|Hsi men 
can outtiKhi laimd.i sniK'ilor niimhers of (heir opiMiuents 
But befoie Aiupist eomes aitaln the AUU>s will lie able 
to (lUtelass them not oul,\ In iiumhers hut also la arma- 
ment, nmiiiniiitloii, and the aceessortes lhal add so 
largely lo I he tlKhtliiK powei of trisiiis 
By the addition of the stinill leinaltider of the KelKlun 
iirmy and It.i the arrival of a new volunteer army from 
KliKhuid tile Allies hate been iible to HtreiiKthen their 
northern llunk Their entrenched line now extends to 
I he North Sen near Nleuport at the mouth of the Lys 
Ulv(>r. l''or miles, from the coast to the VuaffCH 
Moiintaliis at SI. liie, the two forces oppoue each other 
Hlmi),' lines strenirtheiied liy tlrhig trenches, iHrmhprcNif 
shelters, redoubts, and every form of earthwork Any 
frontal assaults will be driven buck with enormous 
loss unless the lire of tlie defenders can be jirevented 
Yet these are the laetles (hat arc apiiarently (tolnp to 
deteriuine the outeoiue of (he Brent buttle In France. 

The main wcIbIiI of the (ierman attaeka has fallen 
In two places In the north their move UBalnst Hunklrk 
neeras to have Is-eii defeated, hut In the south their at- 
tacks on the forts of Die Meuse eontinne with iiiereuBed 
enerity. The French elalni that these have been re- 
pulsed, hut the stieiess of the (iermans In lualiitHliiliiB 
their advanced position at St Mllilel liidleatt*s that they 
have achieved some othei sneeesses In this rcBlon. 

Meanwhile the French are mukliiB a slow advance 
from the south that is brliiBliiB the (ierman line Into a 
daiiBcrous position Ity oiviipyiiiB Apremont, due east 
of Ht. Mlhlel, and I’liBiiy. failher to the east on the 
Moselle HIver, the French lm\e Hilraneed to within ten 
miles of the (ierman lliit' of emiiinunleattoiiK This ten 
miles, thiiiiBh, Ineludes Die harrier of the (ierman en- 
trenehed line; mueh hard tlBhtliiB will be napilred l»e- 
fore the mipremacy In this field Is settled 
Tactic* of Frontal AaaaulU. 

This Is the first war In the world's history In which 
assHitlls on entrenched poalttons have had to liy curried 
out over such a frontage, titid the necessity of such 
tactics lias largely InoreaHed the ImiHirtauee of artil- 
lery. Ho great has been the Improvement In this arm 
that a battery can put out of action any troops in o|ien 
ground on which it can dellrar fire. The defense 


against this arm most come either from coacholmant 
or from silencing the enemy’s Are, 

When an attack against the enemy’s line la planned 
every preparation must be made before the traope aw 
moved. By aerial reoonnalaaaDoe the hostile artUlery 
and the dispositions of the enemy’s fiwoes are located. 
Then the troops tor the assaulting columns and the 
guns for their support are moved by night to poatthms 
opposite the point of attack. Every provlslmi moat he ' 
made to conceal the move from the euemy'a scouts gad 
to keep the new trocgis under cover all of the succeed- 
ing day. 

Meanwhile the ofllcers reconnotter the fields over 
whtoh they are to make the advance. During the suc- 
ceeding night the assaulting columns move to tbidr poSl- 
tiona and the guns are trained, acme on the enemy’s 
artillery and some on the Infantry tranches. The col- 
umns then start the advance. At the firot sign of dfae- 
covery by the enemy of the appraaebtaig attadc the artU- 
tery lets loose Its storm of shraimel In tlie effmrt to crip- 
ple the opposing guns and to force the hostile Infantry 
to keep under shelter. Under this protection the In- 
fantry advances until the leading line is within 400 
yards, a quarter of a mile, of the trenches. 

Their own field guns must then change their fire to 
some target other than the trenches for fear of shoot- 
ing up their own men. The assailants cooseguontly 
are dependent ui»on their own efforts for the further 
(irosecutlon of their attaidc, and to accomidlsh this It is 
essential that the ofiiKinents be prevented from deliver- 
liiK an uuupiHised rifle fire. This la accomtdUhed by 
HtlowliiK only half of the charging line to advance at 
II time. While one half keeps up the rifle fire that keeps 
the enemy from maniiing bU iiarapets In full forije, the 
other half rises and rushes forward thirty to fifty yards. 
In this way by successive partial advau(<es by rushes, 
the line Is work(*d up close to the enemy’s trenidies. 
Hul here the wire entanglements and other olistacles 
are encountered, and costly delay ensues while they are 
lielng removed. This accomplished, the line moves for- 
ward again until the enemy’s defenses are reached, and 
the (juesllim Is settled by hand to band fighting with 
the Uayonet 

More often the assault Is checked lM»fore It reaches 
Its ohj(>ot. Then the men take advantage of auy slight 
deitrchslon and dig for all thal tliey ore worth. Twenty 
niliiutes' work will give them protection from rifle fire, 
whll«> an hour's digging will give a de«i> narrow trench 
fiirnlshliiB shelter from shrapnel tire. In this case the 
trenchwork Is coiiitnuod througtiout the night, and also 
during the Mu<c(s>dtng dii.is until the tidvam-ed iswltlon 
thus galntsl Is strongly defended. 

In cose the ground gained cannot Is' held the retraat 
Is carried out slmllnrly to the advaiu'e, (me half firing 
while the other n<tlres. Tb(> artillery In this rase also 
renders v nliialile servhv In prot«'ctlng Its own side from 
the great losses that they wcmld suffer if subjected to 
the uneiicuDihered tire of the eueuy's field guns. 

Th* RusaUn Campaign. 

In the camiialgu In Russia the fighting along the 
Fast Prussian boundary has come alm(jst to a standstill 
during tlie week. 'The Kussiun attacks pushed the Ger- 
mans bock to Lyck in Prussia and Wirballeu In Russia, 
but here the German defense stiffened and has held 
the Uusstuns back. It Is probablo that the Russian at- 
tacks have also been weakened l>y the nei'esslty of 
rushing troops to the south for the defense of Waraaw. 

In the camimlgii la Poland the Germans aetjoinpllabed 
their two great strategic objects of relieving preasure 
on the sorely-tried Austrian forces and of Carrying the 
war Into the enemy's country. The miunentum of their 
advance carried them up to the gates of Warsaw. Re- 
pulsed here, they recoiled uimn their forces to the rear 
Just ns a stretched rubber band will draw back to 
normal NhniH>. 

This Is a quality of mltltary operations as of many 
other forms of activity. An aggressive policy adds the 
energy of motion to the inherent strength, or potential 
energy, of the actual numbers. The Oomnentaries of 
Napoleon atttly express this In the words, "The strength 
of an army, like power in mectaaaioi, la estimated by 
luultlplylng the mass by the rapidity; a rapid march 
augments the morale of an army, and increases all the 
chances of victory ’’ But If the acMve.iuove be checked 
this advantage itasses and the ordinary factors at nuoi- 
hers, e<|ulpmcnt, and training determine the superiority, 

The recoil from the attatfle on Warsaw has c(krr<M 
the (iermans bock thirty miles, Iwt Ju the south they 
have maintained their advanced poaltlon ahlS are iUf’ 
pitting with the Rnsslans the pawesaton «t the arflaa . - , 
Ings of the Vtstula River In Ra atWltiiAaMi' nMt 

the Galldan bordar. Thia la where tjiiy fete wdlli tell 
Atetrtaiw, and it la by atUoka to ( ‘ ‘ ' 


t^a pait of the Russian Itee 

thtotetb and to force the fuli^*^:itoWtete«^ « 

Ulan torcM In Gallda. ' - ; ' 

the AkatriauM have followed cloieiy l 

treating Rusalans and have atuiwM 
proof of the Important gate ato»|iil'1iij^:‘4l 
dpemtion. Ry the reverato 
have been forced to cuU in ttnfir 
Hungary and to conoeutrato ed(wy' eftfiM- 
the pooltiona along the Tiattilk 'end dhn 
walttng for further relnftNwenteate to 
In the control, supifly, and 4Mliiloto(iaii(lH|t 4# 
tinea the Russians have n eonite«rttete:iA«giiit(i^ 'j! ‘ih 
their rear they have the «v» ttedeflWied.’filRfd^^d^ 
Rnaata and the three repaired HUM tn 
the OermaiM and Austrlaua have kdvwMed ddd« 
trleta In which the railways Hare heen teoeiMj^ de- 
stroyed. They («nuot yet he Miy fepatsed, <Wldte the 
continual raln« make the oouatry i ' 
paaaabla Rmwlan mod Mda Iktr to d 
Invaolim, as It did that of Its I 


great campaign of Napoteon agalnat I 


r mails. 


n's Explonition in NflfftlHni 


D KTA11.,H of the remarkable cruaidng Of Gieeteand 
by Knud Rasmussen and F. Frenefaen to IQlSl have 
been slow In reacbtiig the world, bttt It has heeh SVl- 
dent since the first announcement of tbia feat fhat It 
was In many ways unique in the history of .polar 
exploration. The explorers left the Rsklliio ttodteg- 
Mtatloii ‘‘Thule,’* near Gaiie York, April Mh, 1012, tor 
the eastern coast. On the outward Journey they sledged 
flfiU miles over the Inland Ice in lOS^ houta, while on 
the return Journey a distance of 530 miles whs tovured 
In 175^ hours. Of the fifty-four dogs with wMih the 
travelers started, twenty were brought back. It la now 
learned that another somewhat similar exiiedlttan was 
csrrlodL,out In 1013, and that the atatlen "Thnla” Is 
bencefortli to be the base of extensive exptoraflons In 
northern Greenland, thanks to funds provided tor this 
l>nrt>oee by a Danish manufacturer named Olaaon. It 
U also reported that Rasmussen will undertake a north 
)>olar exiiedltlon next summer. In co-o)iorafioii with the 
geologist of the American (Crocker land IfigpedltSon, 
which biiB its Iwse In Btah, Greenland, Rasmnssan 
recently made a study of uu Immense Iron meteorite, 
tonnd at Cape Melville by Bsklraos, and has taken stepa 
to hnve It transported to Copeiiiiagen. 

The Cnirmt SapploaiieBt 

O N the front i>age of the current Hciawnnc Avui- 
CAN Si;i«i>Lr.MKST, No 3t»2e, for October 31st, Is a 
striking picture of one of the great Salmon Which are 
caught In such immense uumliers on the weot Coast of 
our continent. Comparatively tew people realise the 
magnitude of the aalmou cauning Industry, and the 
story that accompanies this Illustration will be new to 
readers hi many parts of the country. Who kntnrti 
what life Is? This is a question that is being asked by 
scientists, and their Investlgatlotis and dtocnaiilona a« 
Interesting the world. The article on the Prlndifim of 
Biochemistry Is u contribution In this direction. The 
Value of Radium in Hurgery Is a statement by a lead- 
ing HurgiHHi of actual results, a sane, authorttatlve 
vuIuBtiou without a trace of vlsiouary aensatlonaliain, 
and HU Informative article that will be appreclatod lar 
alL The Nodon Electrical l^rocess for the Preoeryatlon 
of Wood Is something that should vitally Intormlt Wttoy 
uf^r of that material, as It describes what Is tdglntod 
to la* a ivrfect process, that can be Worked rkpldly and 
chi>aply. The valuable article «n the lletador^ of 
Iron is (Mucluded, ns Is also the Intensttog daStollRton 
of the appHcatjou of the Gyroscope to do the Wofk of 
the eompasH, aiid other wonderful appUcHtlona, . T*»«* 
Is alao In this issue a wide assortment <ff aitMm to 
meet the taste and Interest of all clasaea (Kf ntOHih. 

A Wonum Ezplorar Itt Ant^ 

A DARING exploit carried out early Ihto ytwr uni* lOaa 
Gertrude Lowthlan Bellh JonriMy fiwm DatWUtniH 
to Han, the Hhamraar capital. In ton haart of Atailla. 
a place which >md not prevlCaSly been vtofted by any 
European since Baron N(flde was then to IdW, Enm 
Han Miss Bell traveled north to Eaffted, add tlltoto 
acnuis the flyrtan desort back to ai(i^ A 

Jiiowiey of tear and una halt mtoitiw. The 
-:tart«tlgatlott» carried on dgrtiw. -tob’ 
dtoktaoiogtoai. ‘teiMfign 
ki ri hiw ‘to* 
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•1 WMtw at tt»,'Beiww*HO, AmW^ah : 

; f jlHIf vMlittM at « fcutemeiit iwMle bt Or. H«««e, 
fi^lM ;l» invaii on pm 80a of yoWt Iww ot Oetobt-r 
ilfh^'m *ta artltia on "OoH T«r Oyea," eontmlna a mme- 
tidMea^ alai>rtnt Tba initial outlay involved 
tit tie «ataMtrikai«Bt of an aalttaa dyMtnff Indintry, la 
•MUnatOd, on Or. Ham^a autbortty, at 150,000,000. Ah 
t ttiiitW of tact. Or. Heaaa’a atatcnient paUlHhed iu 
JfOtalMinrtM) 004 Okmtettl moftnoertnO IH that the 
initial tnnni cnw outlay tor tbla purpoae would b« not 
MM than fS^flOCiOOO aetml caab. AtroBo 3. Tawka, 
'.Paw' tork. Gcmml Chemical Company. 


SeattttytkfIVitMh Salta. 

To tliHi Bdttar of the ItorBimno AiicaicAn : 

tthiing the etatemeote made ooncemliiR the oearclty 
of liothah entta In thla country owing to the catting off 
at the aOlWiy from Germany, 1 wlah to call attention 
to tho pooetMUty of a amall anpply In connection with 
owe hecit augar indoatry. 

Ih IStfUtopean coontrlea the ao-called ‘‘vlnaeae” from 
the atlUe need In treating beet-augar mulaHaea la 
treatad In ouch a way aa to obtain abcmt ten pounde of 
ev«4e potaah aalta to the one hundred poundH of 
molahaea entering the atlll. Tbeae crudtn materlalH 
average from 40 to TO iter cent of potaah aalta. 

It would aeem that If the price of iiotaah eontlnuea 
to riae, the production of potaah aaltH from the lawt 
HOgar Kfnae In thla country might Im> proflUbly 
carried mi. W. B. IUbpek. 

Mohtgomery, Ala. 


Interegting Shop Kinkh 

To the tUUtor of the HciKHTiric AMaatcAN : 

following might be good to know by many of the 
readen of your journal. 

Among my jobe oa macblulat once was one of repair- 
ing a leaky boiler. In the boiler were about 700 coptier 
duea of Ih Inch diameter. After having epent about 
four aoeceaaleoa houra in order to get out one of the fluea 
that had to be replaced with a new one, to me came the 
idee of tbreuding one end of the floe with a tap, large 
enough to make a eufilclent hold for a bolt or acrew, but 
not AO large on to cut thrwngh the copper flue. When 1 
bad the bolt or acrew In the one end of tbe flue, 1 un- 
Iconened the other end of the flue, put a ateel rod tbrougb 
the flue, hit the rod with a hammer, and it took only 
about a minute to get each of the other faulty fluea unt 
of the boiler In my new way of doing It. 

Onon I waa reaming out n new wrlatpln lining for an 
air eompreaaor. Tbe reamer waa luchea In dlnni- 
etor, but It wue Juat a trifle too amall for making tbe 
bore In tbe lining targe enough, ho I took a atrip of tblii 
copper, auch ae ore uaed aa fneea connected with cablea 
or bam, tranamltting electric enrrenta. Klrat I uaed a 
strip of the copper, wide enough to cover three of the 
teetba of the reamer, and let It follow the reamer 
tbrontfl the bore, but atlll the bole waa too email. After 
using another coptier strip, covering four of the reamer'a 
toet^ 1 got a perfect fit for the wrlatpln. 

New TOrk. 0. H. Amoca. 


0 «r F«NlfB iWUlitlM 

To tha ISdltor of the Boiaimno AunicAM ; 

There are mny tbtoga to be done before the United 
Btatee can pCrnmneatly eeonre a foothold In foreign 
aarketa Some of these things have been done. Through 
the aid at the Nattonal Foreign Trade Uouuctl our ehU>- 
pliig laws have been revised, so that It Is economically 
posalhle to operate al^Ps under the American flag. The 
bars which bavtfkbatfucted Aipertoan ehlpptng are not 
yet «ktimy removed, but ^W« have made gnat progress. 
Matihiihl hioBninee at tiie bull sad cargo hi now an 
aoemQpUiifaed fact Next, hud of tte gtedteat impor- 
taa«|h,iB that the ShdiMati law i||hoUld be eo amended 


ta entaned; to preteeit and core for the welfare of 
utaMrteaa people, tpua; intent of the law la plainly in 
tta-tatanatg of the email taaiittitaetafor, fat ae applied 
. .ta if' BOitaualy Intsrtans vrtth the omali 

u eoiiipwwtwnM’ opportanUy. and nobody waate to pur- 
„ .^^iikp'poilQy. bt taMIUoeafo.day when there Is even a- 
It Of tiw liiMMniBan law. 
f«W itay to develop expoft ttade le to send 

atta'-itite opntarlta . 

poa owbfeiBt and with 
.^«ta«^'#-4M''th»«eftata^'';ta.aoid. Itl- 
pbf :tajHijhetaiiM «t tonum 

\yiis“A'iviV',l'V;.V. ' 'I ‘-.1^ ‘ 



eorraepottle|ie% The valae of the baslueHs detieuds 
npoB the vwipe of the mau sent to gut It. and here Is 
WliOip the sssan maaufaeturer Is placed at a dlRadvan- 
tage. Be cannot afford It, yet the Sherman law Is 
ouppoeed to he hla helper. 

Combinations of manafaetnrers are permitted in most 
of tbe large foreign countries. They get together and 
are even patronls^ by the Government In ihelr efforts 
to sell goods abroad. Place the American manufac- 
turem In the name pooltlon, or In u iHisltlon even 
approaching It, and they will establish themselves. 

Foreigners In general look upon America ns tbe most 
advanced of all countries, the home of inventions, oiul 
their ears are open when approached by comiictent 
cziierta who know their business. Good men will see to 
It that tbe foreigner is asked to buy from us, and st 
tbe same time he should be asked what be has to sell 
the Amerlcau manufacturer, because tbrougb reclpro- 
caGve trade tbe foreigner will be able to pay his bills. 

The next important point la to establish banking 
facllitlea by means of which goods purchased in foreign 
countries may be paid for by drafts on New York or 
other American banks. All other conditions are those 
that are common to any basineHS house seeking business 
anywhere In the world. W 1. SAimnr.as, 

New York. IngerHoll-Itaud Company 

Violstkm of NeotnUlty Foretold 

To the Editor of the SciKWTiric Auxmcam : 

In your Issue of the 12th of September yon stated in 
your editorial the following: "... Nothing that 
Count von Bernatorff or any other afKiloglst of the (icr 
man breach of good faith may say, can make the 
American people think that Germany believed France 
was Intending to do that which she herself has done 
(1. e.. violated the neutrality of Belgium).’* 

On page 148 of John L. Stoddard’s lajctnres (1 h1)h) 
on Belgium. I accidentally came cross tbe following the 
other day) 

“it is well understood that this neutrality has been 
guaranteed by England, France, Rnssla, Prussia, and 
Austria ; yet from a military standtsdut, It Is also clear 
that the powerful armies likely to be organised upon 
Its borders, In case of war, would be comiielkd to enter 
in order to secure a poeitlon In which to attack each 
other. . . . Still, notwithstanding the well-known 
views of England on this subject, and the policy she 
would be likely to pursue to maintain Belgian neutral 
Ity, I recently heal'd a dlstlngnlslied European dUiIoinnt 
(German?) aay that If war should break out betwecoi 
France and Oennany. the neutrality of neither Belgium 
nor SwltrA<riand would be restiectetl by either of the 
contending forces; that tbe violation of neutral rights 
would be alsmlutely re«iulred b.v (he necessities of the 
situation; and that the contending armies would un- 
doubtedly be obliged to pass through one or both of the 
neutral countries, or tM>HslbI.v even to flgbt on their 
soil, and Swltr«rland Is fortunate through Intervention 
of Italy." 

Even In this far-off Integral isvrtion of I nch; Sam we 
are taking a lively Interest In the outcome of this 
gigantic war, and ere this will reach you. prt>baWy In 
two weeks’ time. It Is sincerely hoped that Uncle Ham 
would be successful In arranging for pea«*. so that the 
luUlloiis of young men now on tbe buttle Qeld. In the 
armies of each of tbe isiwerful coiilendliig (lowers, inuv 
he spared the awfnl dimm nwaltliig them all should this 
war contlinie for a year, or even months 

K.voaukalani 

Watiuku, Maul Oouiits, Ter. Hawaii 

The Revocation of Patents Owned by 
Belligerents 

To the Editor of the acianxiKic AMKaicAN : 

Loudon cables have Informed us lately that England 
has Instituted a boycott against anything made In Ger- 
many and that England bad declared war against Ger- 
many because It had guaranteed the autonomy of 
Belgium. Inasmucb as tbe uiiderstandiiig of both 
Triple Alliance and Trijde Entente sttpulntes that If 
(uie of tbe three was Invaded by a foreign foe, the other 
two should come to Its aNsistance, so England was in 
tbe same poaltton as Italy, and If both of those coun- 
tries had remained neutral, a great deal of the present 
carnage In Europe would have been avoided. 

If England had joined with Germany, as retiuesled, 
to induce France to remain also neutral. It Is more than 
likely that there would have been no war at all. Eng- 
land's claim that Its honor required that It go to war 
because It had guaranteed Belgian autonomy, is a sub- 
terfuge viewed by her past Simply by the law of force 
on account of its largest navy, she took Egypt, the 
Transvoal, Orange Free State, Gibraltar, CypruH, and 
India; then atw bombarded Alexandria In 1882 and 
Copenhagen In 1807. Her goarantee did not bother her 
when she oeuoeied tbonaanda of her goaranteee In can- 
celing Oensaa aafi Acstrisn pateota. Btigitua wae 
guaranteed by Gexmany taU autoomny; was ttdd amt 
Oemany poly setad for paaoage, and Belgium had 


already allowed French aeroplanes to reach the German 
border for reconnaissance, and military aeroplanes ore 
as much Instruments of war as arc cannon. 

England, Japan, and tbe United States have guaran- 
teed tbe autonomy of Chinn. Tbe .Iniw are landing, 
dally, troops in China, and it aiipeurs Unit England 
offera no protest. In my o|>lnlon, the OHiieeltsiion by 
England of the many thousands of Gennnn mid Aus- 
trian patents, after the inventors had fully dlselosed 
their inventions to England In goisl fnlili, is the crime 
of the age against the genius of a great (s-oiile. 

Notices iu the jiress would Indicate that France, and 
even Canada, exiiect to follow Eugluiid's suit and de- 
clare (■enuHii imteiits Invalid, and in my o(ilnioM .vonr 
most tntluential (luhllcatlon should vigorously oitiiosc 
such priK'edures Inventions are for the benefit of man 
kind in general, not for any one single country. If an 
Invention pcrlalnliig to Inslrumeuts of war were can- 
eeletl, there might be some (>xeum> for that, but not for 
the. canceliatton of all patents, and each patent Issued 
b.v any goveniiuent Implies the gnarantjs- b.v that gov- 
ernment. In return for the dlwlosnre of the Invention, 
the full (irotei-tiuii and gnaranlec of tbe issuing gov- 
ernment. \\ II 1 lAM I'hlli NIIOHN 

New Orleans. ),a 

Technical Writing by Non-technical Men 

To Hie Editor of the Scikntikii .Vmi-hk \n 

l’erhii|)N a few additional facts mii.v clear n|i the 
much discnsstsl iiuesllon of iion-tei'hniciil writings 

Incorrect (ion (lictiires. artistic or otherwise, ills 
tribute false liupresslons . they rna.v even he harmful, us 
the widely taught accoiinls of .Mahomet’s collln (said 
to he magnetically susianided in space!) 

No artist's work, on the other baud. Is the less valu- 
able for a dose adherence to facts. One of the ls-st 
popular literary accounts of an eiigineertng feat, "The 
Sloyy of a Lighthouse" (Smeaton’s) was written b.v a 
trulmsl enuince), I>r Du Bols of tbe Shefheld Scientific 
.SchiMil. Tbe notion entertained, and so often sarciis- 
ilcally mentioned, b.v certain academic “highbrows,” 
that an enginer Is s.vnou.vmous with grime and grease 
and lack of artistic aiiiirecliUlon, lacks the supisjrt of 
f.icts The ver.v englnper who endures the dust and 
pri'ssnro of the task is the one who endeavors to sur- 
round his homo life with tbe best that civilisation offers. 

Whatever niav la* the excuse offered for inaeeuralu 
acpoiinl.sof cnginw'ring work, the real reason atiiiears lf> 
be tbe laslm-ss of the writer; this statement is, of 
eonrs«>. not iiersonal As a result vve have tbe Sunday 
supplement simce tillers, for the newsiiniier writer sel- 
dom has th(> lime for careful lm]iilr,v Instead of asso- 
elatlng with the workers or Iss-omlng partially familiar 
with the apiilied vlevvpolnl, the mitural and easier 
course has lieen to slur over vague isiluts with the nice 
(ihriist' and tonus which are so plentiful — “Aerial (iriti- 
clples governlug" to "Zi't'o of the thermometer kind of 
heal " One reason vvhv we have bulky text hooks Is the 
"111 other words'* reia-tltlon used liy the confused aiilliors 
to cover np their own deflelencles Acenracy dot's not, 
however, re(|ulre ti-cbiilcal terms mid extreme formula- 
lloii "t’alalysts'’ means nolhliig to the average reader 
"A contact body which coiilrols a clienilcal uriloii but 
Is not Itself eousuraed’’ Is Iw'tter, because It means Just 
what It says, Korrauliitlon Is all right In a nintliemal 
leal exisisltion of "Electric Waves," Init when aiiplicd 
to ordinary feclinlciil subjects, only results In needless 
confusion, and referring baek to or memory of tlie 
whole sentenws represented by a single word or symlsil 
Forturiatelv, some recent attempts at coining new tech- 
nical words to cover a whole statement have bet'ii dis- 
tinctly frowned uiion. as "Jigger” in radio-communica- 
tion. "Ghnrs law gone to seed" may not sound tech- 
nical, but Is the expression used b,v Prof W. S. B'raiik- 
lln (lA-hlgh) to startle a body of physics Instructors 
Into a realization of the vague explanations still exist- 
ing In certain text books. 

We see, then, tlmt It Is not at all a iiuestlon of who 
does the writing, for while one technical man makes a 
muss of one subject, another writer, without technical 
truiiiiiig, turns out a lucid areount of the same matter, 
or lice vvrm, the man of grease and grime prvsluot*s the 
literary as well as tbe actual masterpieces, while the 
jirofessicmal writer goes astray In a mass of fine nas- 
sages. 

Finally, when we consider the mass of effort cxiiended 
on the well worn, common literary topics, the relatively 
minor attention dlrectetl to technical and Indnsirlal 
achievements Is surprising. Uompnr** the few isiges 
which deal with sclentlflc progress. In school bisiks, for 
Instance, with the hundreds of pages devoted to the 
minor political occurrences of jmst ages, and yon will see 
that encouragement should lie given to every writer, 
regardless of his technical or iinn-technleal mitt*ccdents. 
who really has something to say about the achievements 
and Improving forces of I he world. Common steel and 
cement, despised sewage, unsensed vibrations— sntfli are 
the points which may yet form greater masterpteces 
than were ever made from human blood ! 

MinneaiioUa, Mlnu. Philip E. Edei,uai< 
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The Colin-Jeance System of Wireless Telephony 

New Apparatus With Which Telephonic Connanunication Has Been Carrie4 Oh Over 

Hy Jacques Boyer ' 


W 1REL13S8 telpphony, one of the most wmarkable 
appUoatluuH of «l(><!trlcUy, U the trunamlaalon of 
Nuuiuls or eiKilceu wurdH to a distance by lueaua of a 
mtcrophoue at one station and a telephonic receiver 
at the other, tlu- two Instruments bcliiB <‘onnecteti. not 
by a wire, Irat only by trains of aerial electric waves. 

As the tones of the human voice and those of musical 
Inatmroents Involve thousands of vibrations i)er second, 
the electric waves omployetl In wlrelos* telephony must 
be stwtained and of areat fre<iuency (80,<XX) to 100,000 
|ier second) In order to assure uninterrupted transmis- 
sion, as Blondel has shown, Several exiwrltnenters 
have aocompllshed this result, by two jfencrnl methods. 
In the methcsl first employed hlKh-fr«siueuc,v alternators 
or rapidly rotatlna stiillc Induction nim-tilne.s were used 
In ortler to evade certain praotleal dlllleulfles Poulsen 
employed the sliutliia are This is an j'leetrle arc. pro- 
ducer! by a dlrwl current dynanio, In the circuit of 
which induciHUce colls and a condeiisor are Intercal- 
ated. The are Is formed, not In the ois*n air, but In 
a eoriductliiK atmosphere eouiposcd of h.vdroaen and 
hydrix-arbons, similar to lllumliiatiiiK gas. In these 
coiidltloijs eleelrb oscIlluUons, which may number 
600,000 iKT srs'iaid, are irrotlucisl In the are. If the 
singing are Is employed to excite an untennu liidln-etly, 
by Induction, the anteima emits sustained w-nves of 
great frerpieuey, which are very suitable for the trans- 
mission of musical tones and simken words. 

A microphone lns<>rted in the circuit of the antenna 
impresses the n(‘cessary rarMlllIcatlons upon the emitted 
waves, and the sounds are reproduced by a telephone 
eonuireteil with the antenna of the distant station. 

A few years ago Cai)t. Oollii and Lieut. Jcancc of 
the Kreiieh navy mode some exiH'rlmeuts In wlroleas 
telephony l)e(WH*n the Eiffel tower and Vlllejulf, 6 
miles distant: then lietween a warship and a laud 
station 111 miles aiwrt , and lltinlly Iwtwwn two laud 
stnlUms setMirated by a distance of ffil miles. After 
these intslest lK*glnnlugs the ele<'trlclans of the OouJ- 
(lagnle (T^n^rule UadlotOlAgraphlque, which had con- 
structed the apparatus used by Oollu and Jcanco made 
improvements, particularly lii the microphone, which 
had been found unable to sustain very strong currents. 

Suweasful teleiihonlc communication has recently 
been made between Paris and Vovt*s. a dlstanc*' of aliout 
02 miles, with the new apparatus, which is briefly de- 
scribed below. 

The arc la formed In an atmosphere composed of 
hydrogen atid acetylene, the former obtained from 
bydrollth (lailclum hydride) and the latter from eal- 
cliun carbide. Tlie two gases are evolved In the same 
generator, where they are liidm-ed to unite by vigorous 
stirring. The carbureted hydrogen which results from 
their union passes, at a little more than atmospheric 
preHsure. Into a cylinder 6 Inches In height and 1(1 
Inches In diameter. Three electric arcs, occupying the 
vertices of an equilateral trlongle and connected In 
serlea, arc placed inside the cylinder, wbb-h has two 
lateral openings One of these openings Is covered with 
red glass and serves as a window through which the 
arcs may Is* tiliservcKl. The other opening la covered 
with parchment, which serves as a safety valve, and la 
ruptural In case of an explosion due to the accidental 
admission of air, which forms an exidoslve mixture 
with the oilier gases. 

Each arc Is foniicd betw«>eii a fixed disk of copper 
and a nsl of carbon 1/25 Inch In diameter, so mounted 
that It can !«• raised or lowcrisl from the outside by 
turning a crank The arcs arc established by rais- 
ing the carlHins liiUi cinitnct with the copper disk. The 
r-arlMiiiH are (ben lowcrcil sufilcicntly to produce arcs 
nlaiut 1/2.5 Inch long Although the carbon rods, which 
form the laisltlvc electrodes, are gradually consumed, 
they nee<l no regulators iKK'nuse their waste Is com- 
tvnsated by a dciioslt of carlion produced by the de- 
comiHisltion of the stirroiinding gas 
It Is neccissary, however, to cool the copper disk by 
a i-uiTeiit of water Each disk forms the bottom of a 
vertb'Bl c.vlliidnr filled with petroleum oil and contain- 
ing a worm through which a steady flow of water Is 
inalntained. The water cools the oil, which In turn 
cools the copper disk. When the jiart of the disk at 
wbleh the arc is formed becomes burned It is only 
necessary to turn the disk slightly by hand In order 
to present a fresh surface to the electric current In 
this way a Remarkable constancy of the arcs Is obtained, 
Three area are used because the recjulrwl voltage 
(.‘I X 110<«880) can conveniently be obutned from a 
f*'ed current varying from 600 to 700 volts, by Inter- 
pisilng an adjustable resistance. There Is no advan- 
tage In Increaaing the number at am and, consequently, 


the voltage, because the microphone la Injured hy ai»ark« 
lug If the current throui^ It exceeda Oil ampere. 

The ansi arc Included In the circuit Of a 700-VOlt 
dynamo, together with a pair of choklhg cotla whlcfa 
protect the dynamo from high freonenoy currents, and 
a variable resistance whldb prevents ahort-clrcultlng 
and assures the constancy of the arcs. 

This circuit, the oscillating circuit, also Includes a 
variable condenser, and the primary coll of att adjuat- 
able transformer. The secondary coll of thia tnina- 
former Is not connected directly to the antenna, but 
forms part of an Intermediate circuit, called the filter- 
ing cln-nlt, which greatly Increaaea the range, deatroya 
imrasltlc waves and supplies the antenna with wavea 
of a single and perfectly uniform length. 

Tills transformer, or Inductive coupling, la compooed 
of two flat spirals of copper ribbon mounted In frameo. 
One of these frames Is fixed, while the othijr la hinged 
like a shutter, so that the angle between the planes of 
the spirals can lie regulated easily and quickly. The 
filtering circuit Is coupled with the antenna In a pre- 
cisely similar manner, and Is completed by the Intor- 
calatloii of a variable condenser. The antenna circuit — 
radiating circuit — Includes a condenser and a variable 
inductance ooU, in addition to the resonator, or spiral 
by which It Is coupled with the filtering circuit 

The microphone Is composed of nineteen microphone 
cells, each formed of pulverised carbon preased by a 
thin plate of carlmn. The cella are arranged on a cir- 
cular disk, as may tie soim In one of the Illustrations, 
and arc (‘overed by the mouth of the megaphone which 
Is shown detachiKl In the Illustration. One Of the turns 
of the resonator Is (Hmiiocted to earth through the 
mlcro|>h«iH‘. This arrangement eliminates the sput- 
tering noises that are board when thi' microphone la 
Inserted directly In the antenna circuit, and removes 
the limitation to the energy supplied to the antenna. 

Our frontispiece in a view of the interior of the sta- 
tion, and uu the opismlte iMge Is a photograph of the 
operator’s table separately. This table Is furnished 
with two mteropbones and tbetr megaphones, which 
are used alternately for short perbsls In order to pre- 
vent overheating. The change Is made simply and 
quickly by means of a commutator. 

Any receiving clrtnilt can be used, with the aid of 
the tuning spirala which are aeon In the cabinet adjoin- 
ing the switchboard, on another of the photographs. 

In the experiments recently made at the laboratory 
of the OomiMgnle (IfmArale Radlot^lAgraphiqne, waves 
from (MX) to 1,100 meters In length were employed for 
transmission. Trumpet calls can be produced at the 
receiving station, with the aid of a keyboard connected 
with the oscillating circuit of the sending station. 

The Italian sclentiata, Majorona and Vannl, are en- 
deavoring to increase the range of wireless telephony 
by utlUalug the vibrations of liquid veins. Other 
pioneers are working In the field, and we may expect 
to lie able, one of these days, to telephone from Parla 
to New York. 


Random Reflectiona 

By “lirMponaibie” 

O LIVER HEAVISIDE, that great but compara- 
tively little known mathematical genius, baa an 
amusing passage in hla “Electro-maguetlc Theory," in 
which be dlscassce the various names which have beeo 
bestowed on the acleutlftc man. "Physidat" he vaJeots 
with scorn, and Indeed there Is something barbarous 
and Journalistic about the sound which renders every- 
one possessed of a musical ear extremely reluctant to 
adopt It “Natural Pbllosfvltor” be thlnke a very fine 
name, and remarks that it calls up Impressive visions 
<if bald-headed old gentlemen, very much wrapped up 
abont the tbroat. But, be goes on to say, bow can one 
be a natural phlloe<^ber with a Salvation Array band 
performing Joyoa8l.v, if not most melodloueiy. Just 
outside the window? 

This sense of Incongruity between the old-faahloned 
dignified names of the post and our present bustUng, 
materialistic age must have struck more people than 
Oliver Heaviside. How la It poaslbla to call Prof. 
Blatant, that edebrated publicist and 4iaer-oUt « 
natural philosopher? Scientist, or even ^expert (wieii- 
Ust" Is the least we can call him. Ahd Utose genRe- 
men of truly encyclopaedic knowledge wbo Tvftte sp 
Informatively on “SkUing Oystore to Prolong 
“Should Toe-nails Orow Inward,’’ aud "Tohr Chanoti^ 
From the Number of Hairs bt foot Ejw4iu|Iiea*'--are 
they natural phUoedphers? (Ireat are Ria |m>w«Ms of 


It la true that we have bmmi Hying wHo onaM ahar 
with fdguHy the aroat high-Boondlind W 
to beatow uimn them. In aveor cottejr 9t the aitRii. 
where sctence Is pursued the usmes pf tbeae nwa.ihith 
known. But whst Is their fame cotopareil to that 
a notorloua^^poUtlolan or ofa dexterous and ln<||Bfntlfnl|iin , 
packer of ^k? Benrl Potaonid, perhaps tiie gr«M% 
mathematician that ever lived, received, on hi* Aentii, 
a few lines luiking In obscure corners of onr WMMI 
circulated newspapers. But w^at boots It? He did hh» 
work, noble work worthily done, and he left the'WWM 
the betlw for hla efforts. It cannot matter to nndi 
men timt the loudness of one's telk tmpreseea the ymhr '* 
11c more than tile matter of It; that the man with 
the most noise obtains a greater heaitag than the rnnh 
of nmet eease. But It matters to Uw Imblte, it is 
time we leemt to distinguish brains firmn blather. 

It la a fovorlto occupation of mine to read tiie wbifea 
of scientific men of the past few eentnrtes. Their tw 
suits, so fkr as they are accurate, axe in every Mxt* 
book, aud their theories, tbetr Ingenloua, Imegluattve, 
aud ofttlmes amusing theories, are largely exidoded. 
But what a sweet fragrance and gentle dignity there is 
about these old books 1 Take Newton, for Instanee^ 
discussing the "Propagation of Ught.’’ Ha ima gitisa 
light to be due to little particles shot oat from bocUa, 
and after describing this be goes on, “But they tbAt like 
not this, may suimoHe light any other eorpureal emana- 
tion, or any Impulse or motion of any other medium or 
mthereal spirit diffused through the main body of mthar, 
or what else they can Imngltip proper for this purpose. 
To avoid dispute, and make this hyisitheals general, let 
every man here take bis fancy ; only whatever light be, 

I suppose It oonststa of rays differing from one another 
In contingent circumstances, as bigness, form,- or vigor " 

Oould anything be freer from the spirit of partisan- 
ship or more delightfully tolerant? There la a charm 
abont this way of writing which is lost in our modora 
treatlaee of* deadly rigor. 

It would not be difllcnlt to defend the reading of 
these old hooka as agalnat the reading of modem trea- 
tises. The science you would learn would be all wrong, 
hut what does that matter? 1 am aaaumtug you are 
not a profeaslonal scientific man. The mental training 
to tie derived from observation and deduction and the 
rest of tbe'long names which are supposed to constitato 
scientific method, would be the same. As a matter at 
fact, the mental training, to say nothing of the meotxl 
dellgbt, obtainable from the old books is certainly 
greater than that which con be got from the modem 
reasonably elementary trratlae. 'I^ere la no 
tlve atmosphere about the modem book. It has a 
bright superilclal efficiency, like cheap woodwork 
grained and varnished. And they pretend to knoW 
everything, these smart, Ul-pald young men who chum 
out elementary text-bodee. They have none of the 
humanity, the modesty, the hesitation, the large-mind- 
ed doubts of a Newton. 

I am not referring to modem research work be- 
cause 1 am supposing you lack the training to nod 
that at first hand. You want your science to Intemst 
and to exercise your speculative faculties In an agna- 
aMe manner. Then take my advice and read the old 
books. 


Analjvig of Dttgent 

P BDF. WILLIAM BATESON, In hlu 

bet^lty before the British Society for the Advaaee- 
raent o’f Science, recalled the fact that the M*«wUiH«t. 
theory was the first analytical study of the subject, and 
before this no orderly ayatem of deseent had beea sus- 
pected. What he has to say about “blood,” oa tiie word 
Is colloquially used^^hi partlculariy IntoresUng. 

“Miaoonoeptloa was especially brought In by deeectb- 
Ing descent In ternM of 'blood.* The c 
uses expressions such os consaugulUlty. 
half-bloodsd, and the like, which call up a a 
hlctute to the mind. Blood la In some r 
and tfaue It la supposed that thia fluid AXh he ^ 
quantitatively and qualitatively dilated with , 

Mooda, Juat ee treacle can he dilated With Witer, BlAad 
la ptumiave physiology being the pecaUaX vebiide d< 
life, at once Ita SMamoe and Its coipoigel aheOer tbUM , 
Of dllutiott aud eampoundlng of eRANfithM 1 
eofiiinlngltng of bhwds Ingvliably miggMil liitt Hw ^ ; 

<im«eiit8 of tbe.mlARua own 

that they can he brought togetber .!« iixy'jp&ih'',;.' 
aM In jhert that to, 






s(xmicAiffiacAN 


,lf W0 mwtk 0K K .mm 4« *fflf ttw Iwjtoltm ttW M ty ot ituit s«nB wfaloh c*n b« dlrlded and 
*«<.' WMjbwm UMBf ft]l Mtiona, bat temaina neocnlzable 
i ^ «mift4iil4.l« ^ikalr to l» . *« tjrpo aad <aiaractertatte» after 4,000 yeara" 

InA It «« wr Iio > *af ttaa «wd «f 

^ «Ma OOBMtbtHX ^ the oomuiMnoe and UaMtmwmt tut AitoMmOo Tlra,--Pataiit 
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No. 1,107,672, to Clifford F. Komen, of Cincinnati, Ohio, 
for an automobile tire oombinei reinforcing and non-skid 
features in a tire by embedding iu the surface thereof a 
fabrlo of wire cables formed by interlooping strands from 
the adjaeent circumferentially extending cables. 




r 

<S«nsrai rtew of the dynamo 


dhswing the Mren hondred volt generators whkh emP^ the ares. 





vtm com^jMANot mmrmi ov 


t ee iit a infa g toning spirals. 
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sc^nciUiEiilQi^ 

The Heavens in November < 

Transit of Mercury Across the Face 

By Henry Norris RuMcIh {Hi.Dk 



I \ 


r|-»HK month In noteworthy for a deeldodlj 

■ anuNiUil itNtrotioinleHl oecurreiiit*- tin* transit of 
Mereury aeroNs the Siih’m dlaU, which hapiHMiN on the 
inoriilti); of the 7tli 

If the orbit of tliiN InnerinoHl memlx'r of our Njatem 
were In the Hiiine plane aa that of the Harth, thCMc 
transits wonid <K'eur three times a year; hut Its p'aue 
Is si» inm li IneliiKsI (7 dcKiwst to that in whielt 
we move that at the Rreat majority of eonjunctlonH 
Mercury apiwars to pass north or south of the Sun, 
at a (llstuiiee which Is suinetluies nearly fi dcKret's, and 
almost always (?reat enoUKh t<i carry the planet I'lear of 
the Sun's disk 

If, however, Mereury passes one of the nodes of the 
orbit (that Is. one <pf the two opposite points at whleh. 
as seen from the Sun, Its track would appear to pass 
in front of that of fla> Ihirth) within some uittliteen 
hours of the time when it passes hetween the Kartb 
and Sun, It will at this latter moment bo actually In 
line l)etwp«'n the other two Imdles, and, as aeon from 
the Karth, will up|it-ar to transit across the Bun's disk. 

The Marth ipasses the iwliits of Its orbit which are 
In question uism the Kth of May and 10th 
of Novemher, so that the transits alwa.vs 
Od'iir very near these dati-s (between May 
.'ith and May 1«th, or Novemlmr 5th and 
Novemher 14th) The May transits arc 
only about half as numerous, in the long 
run, as those In Novemher, iKs-aiise Mer- 
cury Is much nearer the Karth In the llrst 
caw than the sva'ond. In consepiuenee, 
for the same real dlstuiiet* In miles above 
or hehiw the line of sight from the Karth. 

It attpeais to he at a greater angle north 
or south of the tsdiiitie in May than in 
Novemher, and has a better ehatuv of 
missing the Hun's disk 

Transits of Meremr.v ns'ur in cycles 
(»1 4« years, 1 hiring this Interval, Mer- 
eury eoinpletes almost exactly 101 revolu- 
tions around the Hun, so that tlie two 
planetN return to very neaily their posi- 
tions nl the lieglnnlng If then there is u 
transit on any given date, there will lie 
another 40 years later, on the same or 
the following du.i of the month (unless 
Indeed the llrst transit was very near to 
the eilge of the Him, In whleh (■use the 
reisplltlmi may full I During each 40- 
ycar iieriisl there are at present four No- 
vemher and two May transits, as Is illus- 
trated by the following dates for the two 
eeuturli>s Imtweeii IMO and U0(K) A.D. : 

Novemher 0th. IWi; Novemlwr 11th. 1816! 

November Tith, 1H12J , May 5th. ; No- 
I ember 7th, IKtO. May Hth, 1845, Novem- 
la-r loth, 1848; Noieralier lllth, 1801; No- 
\<-mlH-r 5th, 1808; May 0th. 1878; Novem- 
l>er 7tli, 1881 , May 0th, 1801 , November 
lltlh, 1804, Noveinlier 14th, 1007; Novem- 
ber HI It, 1014 , May 7tb. I1Ki4 ; November 8th. 10U7 ; May 
loili, lo:t7; NoipiiiIsm- 12th, 104»»; November ISUi, lOKI; 
Noienda'r ilth, ItHIO; Mav Otli, 1070; Novemlier 0th, 
107:i; November 12th. 1080; Novemlier 14th, 1000. 

All tlu>se are reiietltloiis In regular order, as shown 
In the alaive dales, e\eept that one of the two series 
of Mav transits ''luiis out" in 10,17, leaving but a 
single such transit in each evi'le until a new serlea 
begins, which, from the run of the numliers In the table, 
will ls> on May lltli or 7th. AD '200,1. 

The traiisll of IMIM wa,s eompletely visthle In the 
(tnlted Stales, and that of 1007 partially so. ns will be 
the ease this leai 1'he m-xl tiaiislts visible from this 
side of the win Id will Ix' In lOTh'l ami IIKiO 

fhi the present o< < aslon the transit begins before 
the Nun bus risen ovei this continent, at 5 A M. by 
Eastern Ntandard time, ami lusts a little more than 
four hours. It Is half over lieforc sunrise on the Atlan- 
tle coast, but the later phases, and es|>eelnlly the egress 
of Mercury from I he Hun’s disk, can he 
large part of the country The extreme limit, along 
whleh the Sun will he rising as Mereury leaves his 
face, extends from Meiituna to Arizomi, and tlie egress 
of the planet should la- fairly well observable from 
INilnts east of a line drawn from Texas to Minnesota. 

Tb»' iilanet Is too amall to bt> s<>cn without a tele- 
HCOiw, being only 10 seconds In diameter, tuit a small 
Instnuneiit, If provided with a anttable shade-glass, will 
snfflee to show It as a little black clot upon the Sun, 
perfectly round, and much blacker than any Huu-spots 
which happen to be in eight (elnee tlie latter have 


some light of their nwu>. The planet novM nciWM ndatced to. During the tettge ,imi^ gf M 1||e fM^ 

the disk at the rate of fire minutea of arc per hour, w Dweg an n nonilng star, beat kllaaiit 

that Its shift wilt be apparent In a atMMi'tlnle. kt WMa', kla ceeateat 'eloaggllttg.i > 

a little over two mlttutee to paw the Bon'a ««g«, and rtaw about 5!l6 «.• MI'IImK llg;‘«iUK 

the wmputed times of the first and last eontacta be- be aeefi before the dawn.fetg *bfi , i ^ , 

tween the borders of the planet and the Bun betag Vefins Is erenlng star tlW wfub 

ti houra 7 mlnntes 17 seconds and 0 hours h mlantm. tbroupb oonlnnctlon with the fbii% afid bedtsiupaf 

;ti sevHinds by Eastern Btaudard time for an tfiwerrev ing trtar. She can be eaWUr at lh» 

who had the Bun right overiiead. For stations In the ‘ the ueath, tn spite of her «|«a| WMSliberil 


Unltwl States the times will be a few seconds later. 
The iioiut where the plattet leaves the Bun w)U appear 
to be on the right-hand edge, a little ab^tVe tba nU^, 
and the direction of the planet's apparent amtlon la 
uiiward and to the right 

The Mclentlfle iutereat of a transit at Mercury la not 
very great, lieiug confined to the exact otiMMirratidB of 
the times at the apparent “eontacta” of Mercury 
the Bun's limb, which give ralmble data for dWefnia- 
ing Its exact position in Its orbit But the genaral 
interest of a phenomenon whleh cannot be oboerred 
again in tills country for more than a gwieratlon ahoold 
lead the amateur to obaerre it If he can. 


/Of :nMriy 28 degrees, for |M<td|K|'ft 

' half after the Hun ; but hafara IMratthkr U ^ dmr 
idMi wiU be no longer a oea wlb te to 0laMir«ahl{m, 

(the naked aya. 

TUa conjunction with the BiW IB git 
ast, thr VeauH cmnee apparaatty Wttidu 2 
thfi ihui's center, and, whep rlawed t Mw c ij p 
pewar davlcea for screauhig off fha dtee^ ni|i| ** ^ 





tkm of the bonu of her creaeent, due to twlltlht Ih 
h«r atBeqphete. 

Man Is aCttt aaaitiially an evenlug star, hdf fa tOo 
near tha 8iri to he seen at an, 

Jupiter te In qnadratnw toh ^ 
on toe fito, and counts t|Mrs«nmr «s aa 
evening star, as he erosaaa toe amridlBU 
heten 6 P. M. He la convicnoua in the 
southweat In tim early atoutog. 

Satimi la In the westecu lian of Doulul 
and rioee a little after 7 P. hi. on the 15to, 
80 toat, though not yet In opimaUtoB, ha 
la eaally observable In the later patt of 
the evenlhg. ' 

Uranus la In Capricoruus, ebservatfie la 
the early evening, and Neptune in Dancer, 
where be may be seen teicecoiilcalty In the 
small hours of toe morning. 

The Moon la full at 7 P. M. on the 2Dd, 
in her last quarter at the same luHir on 
the lOto. new at 11 A. M. on the 17tb. and 
in her first quarter at B A. M, on toe 
24to. She Is neareMt us on the 17tli, and 
farthest away on toe 3nd and 29to. Dur- 


'rioW : Dec. 7. 
At8Ho'eloek;Osc.lA 
At 8 o'clock ; Dec. 28 


At»M o'clock ; November 80. 

NIGHT SKY: NOVEMBER AND DECEMBER 
Tlis Hssvsns. 

As occasional queries arise about the explanation of 
the star-maiis which appear every month on this page, 
it may be well to explain once more that they axUbit 
(aa well as may be done on a flat sheet) the appaaranco 
of the sky as It would be seen by an otwerver lying 
on the ground and holding the map above him. The 
variouH points of tiie compass will In this case fall into 
their correit relative |K»ittous and toe map will r^we- 
sent the sky. It may be more convenient simply to 
stand facing any given direction, and to Wm the mgp 
about Its center so that the corresponding point at 
the compass, as marked on Its edge, la at toe bottom. 

The lower iiart of the map will then abow^wliat stow 
may lie seen In this region of the sky. ; 

Proceeding In this way, we see at oUce that toe 
Noutlierii sky Is a dull region, occttfitsd by toe cao- 
Ntellatioim Oetus and Eridanus. The Sout h west at^ 
west are little better, except for toe great square. 

Pegasus, but the northwestern Bljr contaiiMl the fitW 
gtonps of Oygnus and Lyra. lu the horih WS aSb', 

Draco and Ursa Minor, while Urto14g3o«';;ia Utotto*?' ‘ 
up lu the northeast , , ' ' ' 

The eastevn and Houtheastem sky toiW % -tohifOMlt 
region lu sight, containing Taurw aud AAMBa iBgh i|»f^ 

Gemini and Orton below, and OahlB MoJd^ MMl Oitollil 

Minor sttti lower, whoae two aatt Oqttoer 

Procyon, have Jfiat risen. ‘ t 

, . Tho PUfwts. , S" 

Mercury Is practlcaUy Inrlstble In ^ hast half iff 
the mooto, osoept at the tlaa of 


BSturn on toe 7to, Neptnim <m fho Bto, 
Mercury on toe 16th, Mam and Veottk on 
toe 18to, Ursaua on the 22nd, and JTUplter 
on the 23rd. 

Delavon's eomet la Mil wait Visible, 
though It has pmaed pertfaritoa and la 
slowly dimintahtng In biightneto. At too 
beginning of the htonto It Is In Bofitea, 
about 0 deg. nortoaoat of Arctnras ; and tta 
raotlan to almoat dUe soutbeaBt, at the 
rate of about 1 dagveo per day. On toe 
26to It passes d«ee to a fierpentas, and 
continues sontbeastward toward I and • 
Oidilnchl, which It will paas about De> 
cemlier tOto. 

AU through the month It to ahnoat due 
north of the Bun, oo that it can be aaen about cqbhliy 
well In the morning and emilug, but only Just after 
dark or before dawn, as tlie case may be. Its tiieo- 
.retlcal brlghtaess at the beglniiiug of Deoeraber to about 
40 per cent of toat at maximum (In October), This 
Wesdd leave It but little below the third nuifiUtwlB, so 
that it should be easily visible to the naked ayg. 

A second comet, also visible for acme time to toe 
naked eye, was discovered on B^tember 18th by Mr. 
Leon CiuuiAmU of the Harvard station at Arsqutfia. 
Para, end Independently at the Cape of Oo«d Mope. 
It was then In toe southern olrownpolhr conat^tattito 
Doradtts, bfit moved rapidly northward, and haOMM 
ThdUe In thci 4Q[)lted States on Septumber fiDto* Whan 
tt was again Independently dtoeoVMud by Prof- Mags 
,g«rtyofLaBaviMM8.NewMexlmk 
ratddly northward and weWwatfff, and to gtont nttpw* 
®he flret rough etenmita Of ^ oifiWt ttoaphW* ga 
aanal at the ITulvemtty of OkUtoralat itonw tod* M 
paaaed perthrilon some tone ago ati AqgiWt ¥ • 
(toitaace of sixty-four ndUfam MOw Tmlii Ike ffdu. 
'man first agati It was alatoat'dltpHy 'fwtoW toa'.ppW ' 
gf t5a Earth's orbu, ogiy abotit )^riy 


a^. The jgtaiw in which tt mm W tnclliBart 
m degrees to .toat of Ow aalltffto,aitd 


dtittos to toe 

eottptfo to 


toatM wkeutto 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News ; Notes ort Tradeiruurks 


A Sliding Car Buffer An Electric Toait Makar ^ 

O NCK 111 n whllH, owlns pit, her to mlHoaloulatloD up- ^INOE the Introdactlmi of eooWag by electricity auuiy feamree only ■ few eecon ae, n a M W* Me 

on the (larl of the enshippr or failure of the air- ^small pieces of Bn>aratua have become popular co h®f have to be handled to rererae It. and M fM CpCIM* 

brakes, a triim piilpm ii tpnniiml station with such account of their convenience. One of the favoritea la kuob la ao placed that It doea hot become Mt, the 

velocity that It panuot la* hIopikhI licfore reaching the the toaater, which can bo connected with an electric making of toaat with the new apfMMtaa Mdbnm Mttl 

end of tlw' track. To bring the train to a halt when light fixture, and oiierated directly on the breakfhst convenient and agreeable. 

It Is not under proiior control, buffere of various dealgns table. In moat of the devices of this kind it haa been « AH4iidi«ted {’■Mnta 

have been ii,sc(l. but It Is no simple matter to design neceesarv to handle the hot toast with the fingers, but Wnue AOJumCMM rUMUIB 

a bumper that will stop a train without, on the one MONO the r^nt UnltM tM^O wlMlloitM jPhllM 

hand, doing harm to the train, or, on the other, bdng 
seriously damaged itself. Itecentty a oar buffer has 
tsHin Inventxsl which Is not rigidly secured to the end 
of the rails, hut is designed to slide upon the rail when 
the momentum of the train la greater than a certain 
predetermined amount. This buffer Is formed with 
two long shoes or ta|iered frlctlmi rails that rest tiiMin 
the track. The train rides up on these shoes, and If 
not storied In time strikes a pliing(>r projecting from 
a pueumutlc cylinder. The air cushion back of the 
plunger serves to retard the motion of the train; but 
If it is unable to stop It, the whole buffer slides along 
on the roll, until the swtion lietween the buffer and 
the rail la snfflclent to overcome the momentum of the 

train. In u recent test of this buffer. It was found I hat \ ,, , . - 

a 1,000-ton train traveling at three miles per hour was ' Iven Hteel Company : the Wolbuiipter patent, Nw. 

brought to a stop without sliding the buffer. At four An electric toaat maker. 721,044. for railway-tie plates, held void for lack of 

miles ia*r hour, the buffer slid 9 Inches. At « mUes Invention In view of the prior art In KaUroad 8^n>)y 

per hour the displacement of tlw buffer was 3 feet. u new device that has recently appeared does away Company v. Elyria Iron and Steel Company; the J«p- 

at 10 miles, 12 fi-et; and at .32 miles, 40 feet. Of course with this olijectlon. rems patent. No. 746,«26, for feeding mechanlam for 

It Is seldom that a buffer Is lulled uism to stoji a train In the Mt>i»nratus In ijuestlon the heating elements, grass-twine macblnes, held valid, but not Infringed In 

traveling more than three or four miles per hour. After two In numiwr, are set nearly vertleal", with an lucllna- Steiger v. Waite Grass Cariiet Company; the Marconi 

the rails have Is-en dbatilaced over 12 feet the rate of tion towanl each other at the top. and the slices of imtent. No. 763,772, for apparatus for wirelesa teleff- 

friction’ runs up extremely high and overcomes the bread are aupporteil In the toasting ismlUon by wire raphy, held valid and Infringed In Marconi Wlreleas 

momentum with gmitcr rclutlvi* ease Hccauso the grids on either side that arc attached to pivoted rods 3'elegraph Comtmny of America v. National Etectrlc 

buffer yields before the Impact more oi less in projior- across the base of the apparatus. When one sWe Of Hlgnallng Company ; the Nathan patent. No, 7W,662, for 


Om actlan of the beating elwMtf 1!bbi 


) placed that It doea hot become hot, the 


In most of the devices of this Kind u naa neen « Adindi^tMi 

ry to handle the hot toast with the fingers, but ssowe Aiginiiww* rwnw 

A MONO the recent United tHwtee adMUoated paHotb 
may be noUced the MlOWtng: 1%e WoUmilfttW 
patent, No. (188, 809, for ratlway^tle platee^ beid VoU 
for lack of Invention in view of the prior a^ to ltaU> 
road SitePly Company v. Elyria Iron and Steri OomgiiBy ; 
the Marconi reissue patent, No, 11,813 (origlaaJ, 
&6O,108), for an apparatus for wlraleoa triegrai^,riatm 
a held valid, but not Infringed In Marconi WirelMi tIMto' 
graph Company of America v. Natltma) Electric Bfgtod- 
Ing Company; the Isidge patent. No. 888,1M, fOr ba- 
provements In apparatus for wireless telegraphy, held 
valid and Infringed In Marconi Wlrriflee Telegraito 
Company of America v. National Electric HlgdaUng 
Company ; the Wolbaupter patent, No. 681,882, fbr raU> 
way-tie plates, held void for lack of Invention in view 
of the prior art. In Railway 8ut>ply Company v. Elyria 
" ' ' ' Iron and Hteel Company; the Wolbaupter patent. No. 

An electric toaat maker. 721,044. for railway-tie plates, held void for lack of 

invention In view of the prior art in Railroad Si^ndy 
device that has recently appearetl does away Company v. Elyria Iron and Steel Company; the Jer- 

Is olijectlon. rems patent. No. 746,625, fur feeding mechanlam for 

le Ht>i>nratUM In (juestion the heating elements, grass-twine machines, held valid, but not Infringed In 


with this olijectlon. 

In the Ht>i>nratUH In (luestion the heating elements. 


two In numiier, are set Dearly vertical", with an lucllna- Steiger v. Waite Grass Cariiet Company ; the Marconi 
lion towanl each other at the top. and the Slices of imtent, No. 763,772, for apparatus for wirelesa teleg- 
bread are aupported in the toasting iswlUon by wire raphy, held valid and Infringed In Marconi Wlreleaa 
grids on either side that arc attached to pivoted rods 7'elegraph Comtmny of America v. National Electric 


ttoii to tlie Hjiecd of the train, i 
the train is haltisl In the 
shortest dlstanee I’om- r~" 
patUile with safet.i. 

Mifidirected Inven- 
tive Effort 


I In Invention, as In 
other fields of huiimii 
activity, failures result 
Ing from misdirccteil ef- 
fort. One phase of till- 
le found where nsefui 
and Ingenious Improve- 
ments are made in arts 
In which the demand Is 
qiiate reward. Another 1 
ahead of the demand 


(cross the base of the apparatus. When c 


nnd (he slice has b<>en (ousted It Is i 


Sketch of the sliding o 


- buffer, ahowing the long tapered ahoe ar fririion raiL 


> side of Signaling Company ; the Nathan patent. No, 788,682, for 
to turn a tsiver for nntoroobllo tires, held infringed In Allen 
Auto Specialty Company 
■■ . ' " V. Niagara Auto Cover 

Company; the Jemnua 
patent. No. 824,871, for 
feeding mechanlam for 
K r a a s-twine macfalneti, 
^ held valid, but not In- 

f r I n g e d In Steiger v. 
Waite OrsM Carpet 
Company; the Layne 

patent, No. 821,66.% for a 

rotary pump, held valid 
and Infringed aa to 

■■ ' claim 20 and not 1»- 

•hoe ar fririion raiL fringed as to clalma 4 

and 18, In Van Neoa v. 
the bM^ Uyne ; the Hildreth patent. No, 882,884. for a candy- 


lu which the demand Is so limited us to preclude ade- It with the hand to present the other side to the beat- l^ayne ; the Hildreth patent. No. 882,884. for a candy- 

quate reward. Another Is where the Invention Is made lug element, but the pivoted rod at the baae U almply pulling machine, claim 4 construed literally and accord- 

ahead of the demand The utteiitlou of Inventors Is, tunied, drcqiplng the supporting grid outward, aa ahown log to Its natural Import, is void as covering more »«*»" 

therefore. Invited to some almost unlimited fields Take, at A In the drawing. The Inwardly turned fingers at complainant actually invented in Hildreth v. lamer * 

for instentv, the equipment of a military force. To- the lower end of tbe grid emuing In contact with the SutOT Company, 

day. If one could provide In any part of the clothing, lower aide of the slice of toast press It outward, and 

furnishings, or awouterments of a soldier, an article It slides down on tbe grid as shown at O, O', thus re- _ ^ m 1 

of less weight and equal service (jr of better service versing the position of the piece of toast iB retatkm to lApgto Wlta TrMg4BW|l FghtaiWI 

with the same weight, or which iinssessed radlral ad- tbe beating element. On turning tbe grid up again, fN ew parte WabtUHuin, ComnlasloMf Bwtng baa 

vantages of any charac-ter, an enormous market would os shown at D, O’, the untoasted side la p ra a a n tc d to ahold that where tbe matter preaentod la properly a 

Is* clamoring for a suprdy of the devices. Inbel and la distinctively original, tha ilta- 


day, if one ctnild provide In any part of tbe clothing, 
fiirnishings, or awouterments of a soldier, an article 
of less weight and e(iual service (jr of better service 
with the same weight, or which iiossessed radU'al ad- 
vantages of any character, an enormous market would 
Is* clumurliig for a suprdy of the devices. 

Consider for a luoiuent the demuiid for a 
man’s s(s>k that could Is* prisluctsi at tlie 
same cost and would uIm* twice or any 
apr»reclahle w(*Hr In cnccss of the ordinary 
ones on the market If you arc a chemist 
nnd can reduce the co>ii of MJaar jiroduo- 
tIon or refining the mum I lest fnictioii of a 
ct*nt per pound, oi inn priwince a better 
or cheaper laundM 'loiip, would you have 
to do more than dciniin^ti nti' the iiroposl- 
tlon to reap a rcu urd ' A few weeks ago 
the SciKNTiyio Amkkkan told of a large 
sum having been imld fm n simple Im- 
provement In cnracras. It was wtirth the 
large sum heenusc the tr(*nicnd<)us Held for 
its application was already In existence. 

The Inventive are. therefore. iirg(*d If not 
actively engaged In connection with a com- 
mcsllty of a largo proisirtlon, to seek a 
field In which the pnsluoi of the Inventive 
act will find a large demand in reasonable 
rime. , 

It wllf be readily si*en, from the In- 
stances furnished, that the range Is snfil- 
ciently wide to eiiahh* any well-suHtained 
effort to develop a suci'essful Ihvantor, ope 
who should win a corresponding flii a iicla l 
reward. 



tote does not prevent registration hhcauae 
the feature which gives tbe label origin- 
ality Is used or la capable of bring uMd 
as a trade-mark, saying In tbe course of 
bis declsioa, “the label In question Is not 
a trade-mark and no trade-mark rights 
are acquired by registering It." 

Shuttle “Kissing" in Engiaad.— United 
Btat^Consul Ingram, of Bradford, Eng- 
land, refers to the threading of shuttle by 
the duipk luridog motion known aB“kiiM^ 
the obuttle" nnd to the dangUri toMlwM 
diriMtIy from the iitoatottoB oi I&it- and 
dust and the fnrUier dangdr of infMtton m 
riiuttMaratetewhangHd* Id awwara that 
diiinfeotantB aro caniikiynd and ratoraoM 
is tnade to the foot om vegMfs’ 
hasooiation to a tppmi inggwto «b*( 
rsal toBiedy is h..ji«it-liinadto« shtftoli 
wb^ abothsr aowfitotton rieprMaad ^ 

. oyifUM a ragutMhion auhtog Me 

<W=ii^ 'Mtttottt ;atty 
WUle. Mf4braaikiig;'MHiM. 

, dMMl,' It wiMdd toMiMito' 

. emt-of'-riniiltobMy' ie||alMkta, to'iW#' ' 




, . ■f,',,v,* ‘ / '■ ' ■ 

'4».«'\jSri5S£ 

q yUMrttelM: DiMftoMMt M the 


^ lIHlWr AK1> TEOOBl — 

-.mmiiff., OHM*. Aeh. XMa iDtehttoa mmn • 
ti» .tM the tAM <ilMn> 
tM tiMMMiWt hp without uiAtte etiwlh on the 
eehU|if*e hohr. «t At wne Chne xt*lh(. the he- ' 
eoqifart M« hUMrihs feee novimeiit o< 
ehoulhere, hiul hpiier portloae «t the 





VoitMalac t» Avteti*». 

U CotKur, 907 V. Ihtb 
8t, XUhhttW, N. t., N, t. Br tUe lam' 
tl«B Mt. Coafcley la eaeblad to eoateol bjr $ 
MMM ehA >*U»ple expedtenojr nil «f Uie 
AoMi M the MMphm whHe la the Ar. 
eoattOiUmi devleea. laeludlwi • planutr o( 
oosttoiuw phUMa, are mmnaieh pMfenibly at 
; aaid piaaee belag JoufMiad 


maety et the Hue of flistat bat at an node to 


wM<di conalate of a reelpocatinn etriktnt el«- 
' I proaimity to the 
D the aawe, the de- 
_ . aeful In connection with 

Ibro or Other atarm boaee and other alpnal de- 
Vtcoa, where the bell aound la tranamltted over 
ireat areaa. 

BUICraiC HBATBB. — H A. OambM, 
Oreenrllle, Uiaa. ThU Inrentton ia an improve- 
meat In electric heatere for drop enema, and 
baa for Ita object the proelalon of an inexpen- 
alve and eaatly operated heater for malnuin- 
laf a nnlform temperature in the oolntlon 
darlnt lA admlnlotratlon. 

Of tOoaMMd iHMroaa. 

MOtiO FOB PLASTIC If ATRRIALB -C. Da 
Utiaouionno, lOS Sixth Are., Brooklyn, N. T. 
Thin mold la particularly adapted for nioldinf 
wtndow-allla from cement or analotuua plaatie 
mater i al. The adlnatable enile baring baen alld 
along to the place required by the length of 
the alU to be molded, the liox-ltke cevlttoa on 
each aide of the central tioerd are lllled with 
plaatie material, and the aamc le icraped and 
amoothed at the top to form a eurface duah 
with the top of the mold. 

SBCTIONAL TrPRWUlTBB DRSIL-^-J. 0. 
LiHOtMX, 1286 Munaer Bldg., Baltimore, ltd. 
Aa object of thia Inrentton ie the prorlalon of 
a deeh for a machine, and one combined wttb| 
It for holding eoppilea. aueb aa atatlooery and 
the like, the latter being aim capable of uae ae 



nncTiowAL TYrEWUiTcn ihwk. 

a writing deak tor atonographlc purpooea. It 
prorldea a combined typewrlter’a and atenog- 
mpber'a deek of a novel form, wbicb conalata 
of detachable aectlona w that the ttenogrm 
pher'a deak can be placed on one aide or the 
other of the tjrpewrlter'H deak. 

CONTAINER. — C. J. ALtnaa, 2i Hawthorne { 
St, B. Orange, N. J. An object hero la to 
provide a container which may be atamped 
from a atngle block and folded oo oa to produce 
a tight rooeptade capable of' carrying liquid, 
and with aoeurtng or locking attacbmanta tor 
prvreatlag the accidental unfolding or opentnt 
of the container. 

MBTALLIC CONTRtNBB.— P. D. Ham, care 
of J. B. Pteecott, Paasalc, N. 1. Thin Invention 
rolatee to oontataen for containing ebon black- 
Infi polldhiag prepaeatlone, patnta, ealvei, etc., 
and prorldea a container boring a tlghtdlttlng 
corer and meant for remotlhg the corert/rom 
the body of the container and without the 
danger of the operator hoUtag thh hande or 

.-j PAIWimOHc-C. W, Sag- 1 

MM. im PMaemw ArA. Tletoria. B. C. Oas' 
adf. It ie ti|e Seelsn Dt tOiit iamtor to pM- 
rtSe a to roeetbe metal lathing and 

fMtaed of aheet metal Uatead of more aoUd 
eikht or rotUa methl eaemantt, whereby the 
phMUtMi ttoy br mneb mote cheaply ptodueed. 


MiBAIIII v&n 
■poKtimm j 



whleh mar eem ae the i!l«aing,jrt««, eo-aettag, 
vitb the earrMt and the hull; and meant torf 
opmltng the (mrrter and loeklng member in 
tSa open poelttOa of the earrter. 

BRUSH,— U W. BDUAmi, Cumberland, Ifd. 
Tbie broth la aapeelally adapted fat uae In 
apSlying olla aad other liquid lotlone to the 
tkia and for appirihs liquid poUebee to ehoee 
and other leather goode, wherein n bruM la 
proridad barlag maana for angaglag a I ' 
to oonnect the broata to tbe bottle In auch 
ner that the contenta of the bottle may paoe 
out oa to the operative face of the brueb. 


Utllttlaa. 

DRAININQ TABLE FOR SINKS.— H. B. U. 
KgNatT, 1ST Sitb St., Baet Prince Albert 
Saek., Canada. Tble folding draining table bat 
the apeelal featurce that tbe oame dttlnga will 
eult any etaadard type or elae of elnk and that 
It reqnlree no attachment to a wall or door, 
it It immodlately remorable from one oink to 



IHUlNINd TAtlt.B POr, glNKg. 

any other or to a laundry tub. The height la 
adjuatahle f<ir any atanderd alnk or luh. e 
the folding leg awivelt In any direction to ch 
ohaUclea under tbe alnk tt la applicable 
any alnk, hut l» eapeclally dcalgned for cai 
where a door or paaaage makea a permanent 
Bxiurc impoaalble or where apace la important. 

Portaittlag to Vokleloa. 

VALVB FOB PNBDUATIC TIBBS.— I W. 
TATl/Ht, 1440 Lyona Are., ranalng. Mich. In 
tbe preaent Inrentian tbe Improvement baa ref 
erence to a valve for pneumatic tlreo, tbe tn- 
ventor'a object being the provielon of certain 
meani by wbicb to eliminate the danger 
leakage and preeorve and hold the flexible | 
gasketa or waahera utllloed therein. 

AnTOUOBILB SIGNAL —J A. Bona. 116 
46tb St., Uanbattan, N Y., N. X. Among 
tbe objecta of thia InvMHon la tbe provialon of I 
device for um eapeclally on tbo mar enda of 
automoblloo, under the control of tbe cbsuffcarj 
occupant of tbe vehicle, but indicat- 
ing to peroona Itack of the automobile tbe in* 
tended movementa of the automobile. 

SLIDING IWOR— F, B AoAua and W. H. 
ttiCKABii, Pncldo. I'olo. Tbe improvement ia In 
Nllding doora, for autnmohilea and Ilka vebiclea, 
wherein the Imdy of the vehicle ia provided 
with a receas adjacent to each door op« ‘ 
for receiving the dour, and wherein tbe door la 
allde Into and out of tba receaa, 
wherein mechanlam operatea from the aeai 
opening and cloalng tbe door, and wberel 
normally active mechanlam locfca tbe door I 
<wed poeltlon, tbe antd rocchanlero being ai 
ranged In auch manner that it may be releaoed 
from tbe cent 

AUTOMATIC AIR SUPPLY SYSTEM IXIR 
Al’TOMOBILBB— W C. BAKata. Ridgewood, 
N. 3. Thia Invention provldea an ever ready 
automatic air aupply ayatcoi for automobllei 
and tbe like, adapted to utllloc tbe exbauat 
from the motor for the purpooe of atorlng air 
under preeaure to be utlUaed for tbe operntlon 
of tbe brokca, inflation ol tbe Urea or for other 


Nora,— Coplw of nay of theoe patenta will 
be turalahed by tbe SciuMTiric Akmicaw tot 
tea ccata each. Pleaoe atate tba aame of tbe 
patentee, title of the Inrantlon, and data of 


attention to the fact that 
are are in a poiiiton to render comp«tent oer- 
rtcea In every branch of patent or trade-mark 
[work. Our ataff W> compoaed of moehaateal, 
alectrioal and chemical experta, thoroughly 
'ttalnod to prepare asd prMccuta att patMt 
appUcattona, Irreepeetlre of the eofflptax natum 
of tba aubjeet matter Inrel^-or Of ttm ope- 


We aloe have aeenolatce 
world, who aeelft to the proeenttaa of .patent 
end trtde'inarfc eppUcatloM fll^ IB Mil eoqa- * 
triee fea^ to the Uglted Matae. 

IfVBir (S 100, 


New Toefe, K. T, 


SsTinii $10,000 a Otr in the Navy 

(CfMictuged from page g+S.) 

Navy Dopartmeot lopped off |1,10T,860 
teotn the prlcmi wbicb prevailed dur- 
ing tbe prevlouH year! Bide for 8,1500 
14-iocb anuor-plercliig alielU, 1,1500 12-Inch 
annor-plercInK ahellH, and 30,000 4-lncb 
and 6-lach common Nbclle for the use 
of the Navy were awarded early In 
the year with u deoreaMe of 1880,825 in 
the bida for the quantities Hjfeelfled or of 
81,107,800 If advantage were taken of 
the right to InereuHo the ordern 25 imr 
cent over the original coiitniet This rtghi 
will lie exerclsod. 

The greateat eut in prleea on any one 
item wag made by the Bethlehem Steel 
Company, which secured eontrneia for 4- 
inch common ahelle laat year at 80.50 each, 
and thia year offered to take the entire 
}fA of the aame Hhella at 85.46 uplecc, or a 
little more than one half of last year’a 
price. The Crucible Steel Company cut 
their bids on 14-lnch armor-plerelug pro- 
jectiles frmn 8000 In 1013 to 8300 in 1014. 
while the Bethlehem Steel Company’a bid 
dropped from 8500 to 8320. 

The 8150,000 or more which has been 
saved to the Navy within the past year 
through the reclamation of copiicr 1 h only 
lUuatratlon of the unrecugiilxed 
wealth which long lay within the grasp 
of tbe Hovernment only to bo allowivl to 
slip through the fingera of the udminla- 
tratorg. 

The scrap metal which accumulateg so 
rapidly at every navy yard and gun fac- 
tory contahiN a conaiderable pertsuitage of j 
Formerly this metui whsi either 
Bold outright for a fraction of its value | 
turneil over to the "outHlde” retln- 
erica, which were aupixiaw! to extract the 
co|>|ier and return It to the Qovernment. 
Aliout 20 per cent of the metal whh re- 
turned as c(g>per under thia methml With- 
iu the paat year, however, 11 was decided 
that It would lie more economical for the 
Government to extract Ita own copi>er and 
thus liimire full value Kxr>erimeDtg with 
the ocrap metal ghowetl that th(* return of 
coptwr, when tlie extracting was done 
Governmoul HU|>crvlslon. amounted to 
about 60 per <-01^ of the groos weight 
Under present conditions no (-opiwr scrai 

turned over to outside Urms, hut It Is 
all ireateit by the Goveruineiit. The ro- 
turuH liave been so great that the Navy 
Department has not had to buy any cop- 
durlng tbe past year. As tbo amount 
of copjier annually used by the Navy wag 
well over 1,000,000 jwuiuls, at 16 cents 
pound, the saving by tbe present metUisi 
le couHlderably In excess of the 81S0,(KKt 
111 the summary of the year's sav- 
ings. 

The wouomy In other scrap metal --esti- 
mated by Hear Admiral Cowle. Uaymaster 
General of tbe Navy, at about 8300.000— 
Imh*!! effei-twJ mainly through exjiert 
guiwrvlgloii of the disposal of the scraj) 
and the efforts of the Department to place 
the metal on tlie liest imsslble commercial 
baeta. 

8500,000 saving credited to “food, 
clothing, and other supplies" was effected 
by watching the markets closely and buy- 
ing In large iiuautltiee when the prices 
lowest. For example, 820, (HM) was 
aaved on cloth In a single contract and 
85,000 on one purchase of giigar. Ncari-ely 
a week iMSHes without a conaiderable sav- 
ing being effected on some item for which 
contracts are opened every Tuesday. The 
paymasters In charge of this work are 
authority for the statement that the aav- 
lug within tbe past tlscnl year amounted 
to fully half a million dollars, and U Is 
probable tliat as much more will be pared 
off during tbe coming year. 

Through the medium of the aame ca-re- 
fut watching of all expendttureu, no mat- 
ter how small, the Department baa been 
enabled to save not less than $148,42: 
the roqutaltious which have been made by 
various ships and navy yards throughout 
jtlie yest. Thia Is dear prollt, because 
ffOSUty was not aacrtfloed in a sln^e case. 

toOiY was effected by buying In 
large qoantlttes, by etlralnatlog unneces- 
sary articles from the requlsithms and 
strictly enforced oampetltlon in the sub- 
mission of bids. 

Tbe experiment of sendlnff ooHters with | 
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SALESMAN, Hidn I.lni> Elntrli aIrii, rhaiiRi-ablo 
wiirdliig In aparkling hraniH ol itiliirod nliirtrlc liitht 
ouUMtll>i nvnrythliiR at $10, Irrinii SO dayii, lliMi nreh- 
ly prodta Floahnght NIrii Work«. Chlcaxu 


_£N Q U I R I E S 

InaulruMo am 
' * manuftcr ’ 

Jn^iry So, OJkOB Wftnt4^ tho »»d sddrms 
or » mftDufBrrurrr who (.lui auppiv hiffolo matfsriftJ in 
roll! The material itoemn to ne Hump bather com- 


The Trades 
the Difference 

The long, wide track b what makes 
the CATERPILLAR TRAC- 
TOR succeed where others (ail 
That big beanng surface(24 sq.ft. ) 
gives it better ground gnp and dis- 
tributes the weight — less pressure 
to the square inch than a horse's 
hoof. It can't pack the soil. Ii 
works G|n any ground, rough or 
soft, sand or mud. 

Thn CATERPIU.AR beau the round 
wheel Uaclort loi plowing, diKing or hal- 
lowing It tuin> inoit - one track can he 
Mopp^ while ihe other doet all the dnv- 
ing No whrelt to dip and mire 
You caul Wat the CATERPILLAR 
(or hauling, road huildins, pulling Mumpt 
and gruhhmg PowerluT motor (or bat 
work — deady and drong — horsepower 
guaranteed 

The CATERPILLAR is built on honor 

— the bed materials and mod skilled 
workmanship Clieap to maintain aince 
It needt Imie lepair 2.000 satisfied users. 
Made in three sires Wnte (or Catalog 
GH-143 and gel the whole story. 

THE HOLT MFC. CO., Inc. 

Peoria, III. Stockton. CaL 

Spokane, Waoh. 


MAXIM SILENCE 

Euioy NoUeleea Shooting 

Yini can hold target pracUonne 
about nofaelnaly anywbeio l>y 
awing yot -- 









Fifteen Minutes 
at Bedtime 


Just 
1 5 MINUTES 

AT BEDTIME 


In only those few minutes a 
day it is possible for you to get 
the knowledge of literature, 
the broad culture, that every 
University strives to give. 

Fhis IS no idle promise. Dr. Chas. 
W. Wiot, from his sixty years of read- 
ing:, study and teaching — forty years of 
It as President of one of the world’s 
greatest Universities— has put aside 
those few great Poems, Dramas, Bio- 
graphies, Histories, Works of Travel, 
Science, Philosophy and Religion that best picture the progress of the human 
race from the earliest times down to the present day 

“ I believe that the faithful and considerate reading of these books will 
give any man the essentisis of a liberal education, even If he can devote to 
them but fifteen minutes a day.”— £/fot. 

What books ’ The answer is contained in the fret booklet mentioned 
below, It IS the most valuable booklet ever written for the man who wants 
advice on what or how to read. It contains the story of 

THE HARVARD CLASSICS 

The Famous Five Foot Shelf of Books 

NOW YOURS FOR ONLY A FEW CENTS A DAY 

One hundred thousand business men arc using the pleasant, helpful read- 
ing courses therein laid out They arc reading the great histones, seeing the 
great plays, hearing the great orations, meeting the great men of history. 

A Free Booklet for You . siA..-»»n4 

We want to send you by mail this “Guide Booklet to 
Books,’’ absolutely free. 

It is the most valuable little booklet of its kind that has 
ever been written. It shows how to select a library 
without waste or worry — just what books aw most ' 
worthwhile. It contains the advice of the leading 
educator of his day on what and how to read. 

Ne oHiiatier—mfrefy clip tie coupon. »»• am 

P. F. COLLIER A SON / 




U fit hftvt ekUiffD hrt ta wfcM Ibtf 


_ mt dhtlttif tw I 

cmiM liwt <htl saved (M OdVMiWMIBl 
abont fT8^. It had IwisMlyjhkili Ipd, 
custom of the DspartBMtt to 
St the varitms ports «hoips#» ijN 
This aatunily rerndtsd hi rskhig i 
of coal in anthdpatloo ot the dtCIVSt icit 
the American Shipe, and the. e«i 
of having the colUen aecoi^hy the fleet 
was so Baoceeafoi that the plfl ttti^od w|li{ 
not be reverted to. 

The other two esvlngs noted hi the i 
mary— the tmnsportatloa of men 
materials and the coutnicClott of 
channel at Mare Island. Oat.~-Wete the 
direct result of the now pedtey of snbatl* 
tutlng real competition for the spuriona 
kind. 

In future the former brand will be the 
only one rettigulsed by Vuole flam, and 
the Nary Department will try to outdo Its j 
own record of saving |10,0U0 a day for an 
entire year. 

The HeaTenfl ht Neoenber 

lOonetuiiod'tnm asgS SH.) 
aa only about twenty million miles away. 
By the beginning of November it will 
be about one hundred mllllmi miles from 
ns and one hundred and sixty million from 
the Bun, and less than one fiftieth 
bright as when nearest os, ao that it will 
bo risible only with telescoiile aW. 

Hie preliminary epbemerls, whieti alone | 
i at hand as this Is written, niii out 
Octolier 14th, but a rough extension shows 
that on Novemlier Ist the comet will be 
Pegusl and observable almost all 
night long. 

Kneke's comet, wheat' jierlml of three 
years and three tenths is the shortest 
known. Is oiu>e more under observation, 
having lieen found by Prof. Barnard on 
flepteiiilier 17th. It was then In Perseus, 
and high In the heavens for most of the 
night; hilt us it was of tlK> fourteenth 
magnitude. It Is not likely to be oliservad 
with any but the greatest teleseoiics. 
Princeton ITnlverslty Observatory. 

Tempering Bronze 

A liTHOHOH hardening bronse bas 
long lieen consldereil as one of the 
celebrated lost arts, still It Is certain 
that it may be hardened by beat tnmt- 
Onlllet's experiments In this dlrec> 
Uoii show that some of the brouees, namt*- 
ly, those containing IR to 20 per cent ofj 
tin, may tie made malleable when heated, 
they are brittle when cold. Mak- 
ing tests of c<Hiper alloys with various! 
percentages of tin. from 5 to 21, and with] 
teroperatiires ranging lietween JtOO deg. 
and AGO deg fViit.. he found as follows : 

1. Alloys with mure than 02 per cent] 
>|)per are made more resistant to break- 
age by temiwilng at from 400 to 600 deg. 
Cent.: the ductility Increasing with the 
temiicrature employed. 

2. Alloys with less than . 02 par cent 
of co|>i>er are increased In resistance to 
breakage and in ductility in still greater 
proportion by beating to temperatures 
above 600 deg. Cent. The greatest tensile 
strength was attained, with all specUneim, 
by treating them at about 600 deg. Cent. 
The maxlmnai extension In length seemed 
however, to depend on the composition of 
the alloy. With bronse having 81 copper 
to 10 tin, it (M*curred at 800 degrees ; with 
70 copiier and 21 tin at only 600 deg. Cent 
The difference In tensile strength between 
untempered castings' snfl those tempered 
at the proper degree Of heat is greater in 
inverse proportion to the percentage of 
copper. In general, It ipay he said that 
tempering bronse at beats between 600 1 
deg. and 800 dsg. Cant has Its principal 
effect in Increaalng the tonafle at'rengtb. 

As regards the effect of tempnlng on 
the coefflclent of frtetion, this will be| 
Ukeu up in later experhuants. 

A Miiflaime FaaiuiM CkMaL— Patent 
No. 14»e,llB to Leafls It. Mjnsn of Chi- 
oago, assignor to thh jMgjMiiaiilomla 
Trust OorntMuyi trustse,, ten Fran* 
oiieo, provito for oanylBg a lar^ nuhibef 
of persons |Mist anfl sMimd a npro^ustion, 
of the Ptatona OaaaL idth m witometio 
phonagrapb (kUssriat i 
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WORKaiOfS 

«i Wood md M«wl WeilnN, tvMMsi 


BARNES’ F4wt pbw«r 
MACHINERY 

aH«w lewai bsh en joU end five 
getter pmiil on the Mselsaw 

HStaatrUlildedrad. 

W. 1. k JNO. BAUag CO. 




GROBET SWISS FILES 



rcsawl roskani sod swAlaSitn o« 
nwsirit orSA no, llilii hi s ^siim to eat s MS at 
nleii roll'll ape sdato sod we'H set tUMie oMon. 
MONTGOMERY * Ca 


XUVM T drilling 

VYlUULi MACHINES 

wluwla or on alb. With whSim or hon* somes. 
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SPEUAL MACHINERY 



E. V. BAILLARD CO.. 2A PnsMortSk, N.y. 


N{)Vfn!tS& PATLNltf) ARHCltS 


LEARN WATCHMAKING 

■ 




0 iasrai mnnsT mnsKl 
oufSMakisw. . Adirmi. 
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LEARN TO BE A WATCHSUKliR 



t^li iiMr Mbofl M f»M». 
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KUTARY PUMF8 AND ENGINBfl 
Ikoir Orfeto sad I 
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c'Ciiiaiy 'Co/s LISTS' 

" -jS mSiSSmili^^ ia<i t>y B. A. Rid(srd« 

. ol'flie adventures of author and 

, tm of Holland, iDenmark, France. 

1 ^!)l(nd«r*» nod <fcefSSn|^ J^aat CoMt, 


i Hoiuwt House 

Sow ^adodttdsr in> eoilatenttoa with RayM Adana 
fe®!* «V»*y one Who wiahtis ^ cmate a home which is expressive of its 
atid at die same time consistent in all its parts, true to a chosen 
tsit% and containing throughout die elements of good design. It deals, 
^niluWhfty ond constructively, with the problem of the average house' 
.ll^ilder* CkarmtHffly amd vary kttpfuUy iUustrattd 

Pfiett bo*tdt $3 jOO net, postage is cents 

The Study ol Modern Painting 

By Margaftt Staale Andaraon 

In them pages the layman fii^s brought together, and briefly explained, 
the movements and the significance of mMern painting, together with 
the work of the big men who stand for it. A concise and constructive 
' survey of modem art, done with care and enthusiasm. 


Reminiscences dl Tolstoy 

By Ma wm, Oount Ilya Totatoy 

<^ount Ilya Tolstoy’s recollections of his father include the whole scene 
and all of the principal persons in the drama of the great novelist’s life. 


The Life^Story of a Russian Exile 

By Marla Suklott 

The remarkable experiences of a remarkable Russian girl, one of the 
vtry few condemned to exile in Siberia for life, who have escaped 
and lived. The simply told narrative burns with a passion of feeling 
for the wrongs of her people 

THirty^two iilnstratiens from photographs, ismo., 

3SO pages. Price U-pt postage lo cents 

The Old in the New 

By Sdwaed Alsworth Roaa, Prafaaaar of Socloloty, tha UnWaralty of Wla- 
caSwlti.and antlior of **<]lwnilag Aasartca", “Tho CBtanglng Chinese", etc. 

What every AmericBn ritizea, of whatever nationally, ought to know of the 
significance of past and present iRtmigratton to the American people. Diagrams, 
maps, statistical t^es and fifty illustrations, from significant photographs show- 
ing immigrant types and life, add much to the value and interest of the tKM>k. 
Octavo, 3S7 pages. Price $s.40 net, postage is cents 

New Fiction on The Century Co.’s Lists 


The Hfmorable Percival 

By Alice Hogan Rice 
J». iSa On a steamer cross- 
BQ ing the Pacific ik- 
fiV curs the meeting be- 

Vl IMh tween a young Kng- 
jMm mR tishmaii with a Might- 

American Girl who 
has kft her heart at 

Iw |Bead \^t 

Prfee ii.oo n^, 

^ portage s cents. 

Lictle Eve Edjtarton 

By BloanorHiilloiraU Abbott 

Enter— Little Eve Edgarton, in a 
shaliby suit of bw's riding clothes, a 
curious drooping utt|e figure, standing 
her father's chair) that Was th« con- 
ventichal young man’s first picture of 
her. And the love story of iNk two . 


shaliby suit of bw's riding clothes, a 
curious drooping utt|e figure, standing 
ly her father's chair ) that Was th« con- 
ventional young man’s first picture of 
her. And the love story of iNk two . 
is the most ahsorhhig, and Whims^l 
, Eleanor Halloweil Afehott has Wd 
since "Molly Make-Believe.’’ 

‘ <Voxfiy tih^/trniioHs 

i /IritV 0ngO net, poJdage j tents - 

j; 'm':-: ‘TKmBACOIIIIiW 

the, la betiosen Ferda-^u 

rv AMiim nt mgim »«ri£ 
'//oM^vahtlottal in aMniht smd action 


of modern Germany. A Iniok of dar- 
ing plot, and of that exquisite work- 
manship which characterizes all .Anne 
Douglas Sedgwick'.s writings 

Price f/.jo net, postage to cents 

Persons Unknown 

By Virginia Tracy— A myatery 
story lor everybody 
First of all a love story, but the story 
of a love harassed from the hemnning 
by a mysterious murder, and the un- 
tangling of that mystery leads the 
reader through chapter after chapter 
of unexpected turns, sensational thrills, 
and puzzling climaxc.s 

Illnsiratians by Raleigh 
Price ti.ss net, postage to cents 

The Charmed Life of 
Miss Austin 

By Siunoel Merwin, author of 
“Anthony the Abaolute”, 

“The Honey Bee”, etc. 

It begins in Shanghai, the modern 
Bagdad, during a riotous outbreak of 
French sailors A charming American 
steps out from the safety of her 
and falls headlong into an amai- 
series of adventures It ends on 
ateamcr for Singapore, with— well 
just as you wOuld wish a romance of 
rove And adventure to end. 

Striking illustrations by Crosby. 
Price $f.3S net, postage to cents 



troolnl'ro-^ W mm on your' Qiriitmas^ lists. 

thfUA sonsn, New York 


The Two Great Ws^r Numbers 

OF THE 

SdEMMcAMERICilN 

WITH SPECIAL TRIAL SUBSCRIPTION OFFER 
TO THE READERS OF THIS COPY 

^y^AR Issue No. 1 of the Scientific American, pub- 
lished September 5th, is an authoritative handbook 
WAR laaue no. ^ (ireat Kuropean 

War, giving exact and 
detailed information 
concerning the Armies 
f)f all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medical 
and ambulance service, 
etc. 

J'he comparative si/e 
and strength of the 
Navies of the Triple 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
WAR •••UK No. a Navy, together with a 

II ocro.ER,.ro,4 description of their 

guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of 
each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issue No. 1, together 
with War Issue No. 2, will 
give one full and accurate 
data concerning this great 
War and the Annies and 
N a vies engaged. Every 
article is written by an ex- 
pert and authority. 

Each number of the Scien- 
tific American, from non 
until the end of the War, 
will contain authoritative illustrated article.s on the War and 
the progress of the contending Armies and Navies. 

HERE IS AN EXCEPTIONAL OFFER 

The two great War Numbers (price 25 cents each) and the 
Sdentiftc American for four months (17 numbers), all for $1.00 

Thw IV a trial subscription offer made especially for those who want to obtain si ien- 

tific, authoritative and accurate information from week to week 

regarding this, the greatest War of all time ' ' inr 

CLIP AND FILL IN THE COUPON AT ONCE _ , 

. , a i_ ‘ a mn eKs\ 1 KncloBed fltltl $100 

and wna it lo us, tocher with 71. IH), money oi postal A!n5rlc»n“ fo^*ir"kP?r 
order, and we will send you copies of the War Issues twn w«-k. mnim.-iKiiw 

V , - , , ' , . , currem laaup and ii rirpy 

No. I and 2, and begin your subscription immediately at war im w Nn i ami i 

DO THIS NOW. YOU WILL WANT 
TO PRESERVE THESE NUMBERS 

OF THE SCIENTIFIC AMERICAN. Adurm. 

MUNN * COMPANY, Ittc. / 'p o 

$•1 8 « 0 BdwB|r N«w Yorii Qljr / 
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Munn & Co, Inc., Publishert 
New York, N. Y. 


Prico 2S Cont* 
$3.00 A Yoor 


A Blend 
of 

Brute FokjC 
and 




ect Poise 


"T "T TITH the new Packard 
\ \ comes a sweeping 

V V readjustment of values 
as applied to the road ability of 
motor cars. The latest Packard 
Six is not measured in terms of 
mere horse power and miles per 
hour. It is a blend of brute 
force and perfect poise. It con^ 
veys a soothing consciousness of 
surplus power free from vibra- 
tion or other evidence of work- 
ing mechanism. 

Never before have motorists 
experienced such pick-up, such 
easy mastery of grades, or such 
instant response to every power 
requirement. The Packard “5-48'' 
is the Boss of the Road. 



PACKARD MOTOR CAR COMPANY 
DETROIT • MICHIGAN 


Electric Cranking Lighting Igniticwi 

Electric Cranking and Light- 
ing have done for the Automobile 

We stated in an advertisement some months ago that “The 
Delco System’ has revolutionized the Automobile Industry.” 

This is literally true. 

The Delco System was the pioneer in the Electric Cranking field. 


When it first ai^peared it was looked 
upon with Buspifiion, and condemned as 
impractical by autCMnobile and electrical 
engineers. 

But it made good so emphatically and 
decisively that inside of a year there was 
a univei^ demand from automobile 
buyers for electric starting and lighting. 

Today there arc 17 3,000 Delco 
equipp^ cars in use, and every automo- 
bfle built to sell at $750 or more has 
electrical equipment of some kind. 

The Delco System through its effective 
pioneering work and its continued leader- 
^ip actually has revolutionized the 
automobile industry. 

It has immeasurably broadened the 
scope of the automobile. 

It has so simplified driving that thou- 
sands of men and women who would 
not undertake to handle a car in the old 
days of hand-cranking and troublesome 
lighting systems are now enjoying the 
pleasure and exhilaration of driving. 

It has added greatly to the safety of 
driving— by malting it possible to start 
the car instantly when the engine stalls 
in a dangerous place — ^by furnishing a 
brilliant, rdiable light for night driving— 
by eliminating the chance of a broken 
arm in cranking. 


And it has made possible a great many 
refinements in motor car construction. 

It is no longer necessary to sacrifice 
efficiency or long life in order to secure 
a motor that can be easily cranked. 

Electricity takes care of the cranking 
now — and the gasoline engine designer 
can devote all his attention to the de- 
velopment of power and economy. 

With electric cranking it is also 
possible to make carburetor adjustments 
much finer than in old days— thus not 
only developing more power but increas- 
ing very considerably the mileage per 
gallon of gasoline. 

Hence, we have as a result of the 
revolutionary movement that was 
started by the introduction of the Delco 
S5rstem— 

A greatly increased market for 
automobiles. 

Greater ease and pleasure in driving. 

Greater safety. 

Greater engine efficiency. 

Better carburetion — more power and 
more miles per gallon. 

And in addition a more efficient and 
reliable system of ignition than was ever 
before developed. 


The Automobile of today ia a better car than 
w-as dreamed of a few years ago. 

The Delco electric cranking, lighting and 
ignition system has helped to make it so. 
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’'HE insistence upon quality which has always dominated the mechanical con- 
struction of White Motor Cars is now given expression in every line of the body. 

The latest White prasaci dv finally-perfect 
stream-line — without a break, without an angle. 

The eye sweeps naturally and easily abng and 
over the entire car. 

Even the conventional back of the front seat — 
always awkward in appearance — is gone — ab- 
sorbed in the artistic ^uble cowl effect. 

In these latest productions no detail has been 
omitted which would give The White an exter- 
nal appearance on a par widi the mechanical 
goodness which has been the strength of the 
phrase, "KEEP YOUR CAR.’’ 


Obtervc the wplica 
lute" to the none < 
tliAcuk pUce w whiavc the proper i« 
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White leadership is a principle 


The important and fundamental improvements in auto- 
mobile consttucuon and operation — the features that ate 
exploited most widely today — have been basic princ^Ies in 
White Cars for years. 

In 1909 The White pre- 
sented the first monobloc, 
long stroke, high-speed 
motor the type of motor 
heralded as a sensation to- 
day, and which has proved its 
supenor efficiency so often. 

In 1910 The White presented 
the logical left-side dnve — 
the fi»t high grade car to 
break away from European 
traditions and give the Amer- 
ican pubhe the proper dnve 
for American traffic rules. 



The wide doon open a 


iMcher uph 


uphoUceiv— the eenw 
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In ipii The White presented electrical suiting and light- 
ing, with the tremendous advantage of the non-stalwle 
engine, and White foresight gave to the public the system 
that has so universally 
proved itt superiority — at a 
time when mechanical, pneu- 
matic and expbsive starting 
systems were at the height 
of their popularity. 

From time to time other 
important improvements 
have been perfected and 
then brought out in White 
Cats. TheWhite is replete 
with dominating ideas in 
mechanical construction and 
in the attributes of comfisrt 
and beauty. 


r Gompartmtau; the itttiiia* an wiiat 
Mata an low, with haavy tMjfht-gram 
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WHITO DEALERS WILL GIVE FULL INFORMATION- CONCERNING THESE LATEST WHITE CARS 

THE WHITE COMPANY, Cleveland, 
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MODBBN SUBMARINE WARFAHE.- [See page S7«.] 
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'utace prepaid In United SUte« and pooMnlonii 
Mexli'o. Cuba, and Panama 
inn fnr Fnrriini C’miiilries. one veor. poatow prepai 
inn for Canada, one year, p<wU«e prepaid 

Th« ScimliBc Anwrioaii Publleatfoiu 


cittdinff Canada, will \k furiiiitied upon appli<«atIon 
Remit by paotal or expreoa money order, hank draft or eheck 

Munn A Co., Inc., 361 Broadway, New York 

The Killtor la alwaya ylod to reeelve for examliiallon lll'>«tr«l“d 
arlicle* on xuldecta of timely Interenl If llie pliotnirriipha are "«fR, 
tlw articlea rtorf. and the fuel* aulhmlic the co^rltmllonH wiU 


The purpose of this journal is to record accuratelp, 
aimplii, and interi stini/lv, the irorUl's propress in svien- 
tifto knowledpe and industrial achievement. 


Mechanical Fatifirne in a Machine*inade War 

T his 1n very largely a innchlne-niode war, and It 
would be a ciirloua and not altogether Illogical 
denouement ot the great struggle If Ita .end 
should lie hastened through the fatigue of the machine 
rather than the exluiuation of the man. 

This war la being fought with the gun and the motor- 
car, and so strenuous and unlnterruirted has been the 
struggle that those have been put to a teat of endurance 
the like of which has never been witnessed In the his- 
tory of artillery or the briefer but very stronuous his- 
tory of the gasoline ear. 

The life of the gun, so far as Its atmolute disitructlon 
by bursting Is coueerued, Is praetlcully uiilluilted; but 
not so Its uceurni'y-llfe, 10 very time a gun is flrod 
some of the Interior siirfucti of Its bore and delicate 
rifling Is wiped away, and a certain degree of Its ae- 
eurney Is bwt. This Is true of the shoulder rifle, with 
Its iMire so small that It would not much more than 
admit a lead-pcuoll, no less than of the great 10-inch 
siege gun of the (Jenna us. Fortunately for the In- 
fantryman, the wearing out of the bore decreases rapid- 
ly with a decrease In the slse of the bore. Erosion, os 
it la called by the artlller.v men, Is greatest In the large 
guns and least In the 0..‘10 rifle. The big guns which 
form the main batteries of our warships and arc em- 
placed in our coast fortlBcatloiis can Arc from IBO to 
ano rounds (deiwudent upon (he pressure and heat In' 
(ho powder chamber 1 before (hey begin to loee their 
Accuracy. 

No such loss of ballistic qualities is occurring In the 
fJerman howltaers and siege pieces, however, and this 
for the reason that the velocity, and therefore the pres- 
sure and the heat of explosion In the powiler chamber 
are very much lower In the howitzer than In the direct- 
lire hlgh-vel<K'lty gun. Nevertheless, tholr heavy siege 
tiUn'CM, like everything else In the German army, are 
being worked at top pressure : and already the German 
artlller}men must lie beginning to And tbat there la a 
dlserepauey between the estimated and the actual point 
of fall of the high explosive slege-guii shells. 

As regards the B-lnch held iileces, although, aet'ordlng 
to the law, the enmlon of the tairc Is less ns the diam- 
eter of the Iwre gets smaller, we must rememlier that 
these field pieces have been worked, most of them to their 
full capaelty, for s<iuic (hriio months of the hardest 
and most eontlnuous lighting the world has ever seen 
A large percentage of the .'1-inch Held jilwes, both of 
the Germans and of the Allies, must show serious 
deterioration. Hemv, If the etHcleiicy of the artillery 
big and little is to he iiialnlaliitMl, there must be a 
continual pris-wis of renewal going on The worn-out 
guns must lie taken ftom the llghUng Hue, shlpiied back 
to the arsenals and gun factories, and either rehored 
and rellned, or else absolutely new weapons must be 
sent out in their iilnee. But how is this to he done 
over roads that are already congested with the enor- 
mous supplies of ftwd and ammunition and the heavily 
loaded trains of reserves and wouudwl? 

Evon more severe must be the depreciation which Is 
going on ^ the motor-car transport service The motor 
car Is a highly developed machine, which calls foi; care- 
ful upken> to maintain It in full efflcleney. In ordi- 
nary commercial servlci* the motor car and the auto- 
mobile reeelve, as a rule, considerable care and watch- 
ful maintenance. In the present war, however, the 


treatuient of these vehicIeB, onut, tn the aatore of 
things, be abeolotely brutai and the depredation must 
be very rapid. Where ate the rei«lr shops that can 
keep pace with thla depreciation, and how shall the 
necessarily enormous wastage of the war be made good? 

It may well be that the fatigue of the madilne rather 
than the weariness of the man will hasten the dose ot 
the present war. 

Feeding the German Feiqde 

A h time passes without any signs of abateaent 
of the military operations and tbe Isolation 
<if Germany Is becoming constantly more com- 
plete, It is very apparent that the qneatlon of aappHea 
for the German nation must soon become most preeslng, 
not only as regards military material, but eepe^Iy In 
the matter of BmhI, for food Is as essential to snocess 
as guns. 

This question has been frecjnently dlscnased, but 
mostly In the way of considering recent claims put 
forth by Germany, or the public atatements of Count 
von Moltke. made early In the year, that OernuUDy oonld 
produce within her own borders all the foodstuffs Daces' 
sary for the maintenance of her people tor an IntMfinlte 
period. 

Thu fact, however, has apparently been ovhrkwked 
that In hla estimate Count von Moltke reckoned that 
It would never be possible to close the Gennnn ports 
against Importations ; and he furthermore waa undoubt- 
edly misled by the statistics which showed that Impoiv 
tatlons of food grains bad decreased during tbe post 
few years, and moreover tbat Germany has even been 
exporting considerable quantities of rye of late. 

It Is very likely that these same views were also held 
by tbe German government, and If that Is the case a 
brief review of some further facta and atatlsttcs, also 
from German sources, will show what a most serious 
error was made In estimating food supplies, as has also 
been made In other vital matters. 

These facts are furnished by Dr. Carl Bailed, a pro- 
fessor of the Unlrarslty eff Berlin, and an authority on 
the subject he discusses in nn article that appeared In 
tbe I^rcussisvhe Jahrhilcher, tbe same publication that 
contained tbe statement of von Moltke. As an offset 
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Immignitloii fn IM 4 

I N tbe oonnHi of the epociml wU4 

passed, the closeness of ow 4h Nwi^at 

of the globe has been brought hoihd i» ln«;*NWt 
forolbto maaner through m»njr ^uhWRlu. Rh ^ 

we now xMUM, do we stand ,gBhttidl4ty 
6toeni aa» electricity havd hcouffil: gfi peoglei Ih Wr 
tbceahol4 Indeed, fu within oiffliMiae. N#thibe 
BOW Uvi to tbesiaelveB alone. The toeoee th«.| |ilay 
U(tott the life tit one, are felt ih the breihei^ihoB' e( 
tultlou. TUe baa been marked^ liluetrated Ih ihe 
story of ffie nlgrotlona ot tbe yekr. net tihly of iihUe 
ondtng and bei|ii«idng In the United BtateA hut tbiw 
Sowtag betweeh Other eoQDtrtes. 

Tbe meet evideht feet about tbe flow of ffie onjrtfnt 
of American ImialgMtloB la that since ttm war .mwe ' 
Ime pracCtoeliy been none, Nowhere hk the wtttlen 
reooed of onr bewlgratlon ta Oiere anytliligr to Indh^te 
that the atreaa hai ever before been stayed w nbnitlmy 
Is Its eonree, or reduced to such a eaudl eotume la 
proportion to Its ordinary flow. Tbe sudden iatrodnti 
tlon of this freeb factor among tbe Influancee regidut|iig 
tbe current alters ample opportnnltlee for the exortilee 
of the abUltlce of the would-be propbet This la the 
first time the ex|)ert bas been permitted to study the 
relationshtp of lmmlgratl«H) and a great war Wbicb 
affects the eonveea. Since the means of en«y trUaeiior* 
tation and luterisuninnatoatlou became available for 


to the grain exported, which can now Ite added to 
the home supplies. Dr. Ballod calls attention to the 
fact that In 1912, according to the latest statistics avail- 
able, Germany Imported ten million tons of grain and 
fodder, and in addition to this tbe eqolvalent of five 
million tons of food grains in tbe form of cattle, meat, 
tallow, burring, eggs, batter, and cheese, valued at nine 
hundred million marks (41^,000,000). 

Accepting the German harvest statistics of twenty- 
six million tons net of grain of all kinds as correct, it 
is apparent that In 1012 Germany imported at least one 
third of her necessary food grains. But Dr. Ballod goes 
further, and, after examining tbe methods employed in 
collecting the harvest statistics, be concludes that tbe 
estimates are at least fifteen per emit too high, and that 
the amount of food grain produced in 1012 amounted 
actually to only about twenty-one million net tons ; so 
the home resources are in this direction very much less 
than wlwt has been relied on. 

With the cutting off of tbe sixty iwr cent of her fod- 
der supplies, which was Imported, It would be Impos- 
sible to sustain all her domestic anlmalo, and It wonld 
become necessary to slaughter large numbers of cattle ; 
and although this would add considerably to the tem- 
porary supply of meat, It would by no means make up 
for the loss of the amount ordinarily imported. 

Bliat proportion of tbe imported food grains wore 
derived front tbe United States, Canada and Boutb 
America is not stated ; hat tbe amount must have been 
very considerable. Dr. Ballod makes a survey of con- 
ditions In the various neighlKirtug countries from- which 
supplies might be secured, notwltbstHiMlIng a blpCkade 
of Gemany’s (lorts, cutting off transatlantic Importa- 
tions, If such material were available; and Ua contflu- 
slon Is that no Eunmean nation produews more in tbe 
way of foods than It requlrea tor home consnmption, 
and In most cases It is necessary to add to their re- 
sources by Importation. In ordinary yeani Anstro' 
Hungary has absolutely no surplos, and at tbe prebent 
time requires all It baa, and more. Rownauto Is a 
possibility; but her friendship Is doubtful. Been If 
the grain ships from across the sea could reach the 
ojien ports of Norway, the uingle troA rk^wayu, wUta 
high rugged mountains to cross to reach tim SwRah 
ports commnnication with Germany, cOuld hardly 
l>e relied on to transport the ueceeenry qtuatttien. 

Another feature of tbe problem that nrteea ta that In 
making her estimates «>f borne production, Oermasy 
, never supposed It would be necessary to Call out Jtoi»- 
tlcally her entire piale population; and tw bu 
aiqwreutly been done, It will certainly result in an Im- 
mouse donation at her resources, Mttaotigh It Is Rrflto-, 
able that a large portkm of her harvests had hsen gatk^ 
ered before her -fiehls were denuded of wmRus. 

A itolnt tbat Dr. ^allod discussed at length was tin 


practically all classes of society there baa been no war 
comparable with the prasdnt oae tp sem as a gable la 
formulating a prognostication. Tbs p^lsu ,to pon^dl- 
cated by factors prevlotuay ntm-^ixlstsnt. It Is qu|i* 
generally assumed, however, that conditions ta BnMgw 
following the Immense and Inconceivable destmetttm tit 
wealth, will aUmulate Immigration when the war Is 
conclnded, Tbe loosening of provincial ties reaoittng 
from campaigning will tend, doubthMs, to make tt saalmr 
to forsake tbe homeland, and tbs wldosrad and tMJOW- 
less among the womenktod may ftaad U to tbetr gdw^ 
tags to emigrate to a country wbtcdi needs servants. 

Tbe Oovernment's custom of ending and begtaglBg (ta 
year in the middle of the calendar year eUmliWtsa from 
tbe record of tbe one recently claaed any evidenoss of 
tbe effect of tbe war npon tmmlgration. Tbe reodtd, 
however, does show very clearly the growing sensltiva- 
ness of homan world currents to loiaii conditions. TJtia 
was the distinguishing characteristic, not only hwis, but 
in the records of ptber lands. Rad the flow oontinged 
through the second six months at the saipe rate that It 
did through the first, a new raootd wonld have been 
eatabllsbed, for more than 600,000 btoolgrant and tiitHl- 
Immigrant aliens knocked at our gates between ynly 1st 
and December 81st, 1613. This, ordinarily, wonld bAva 
meant admissions exceeding 1,(100,000 for tbe twelve 
months, tbe greatest known migration In a alngle yCay, 
The flow was checked, however, ip SMtniary. and tbs 
total number of aliens admitted whs only 1,403,061 a 
number slightly less than tbat of laat year. 

The reason for the abnormal vtduine In the first llalf 
of tbe year, was not, as Is nsimlly ibe cans, partlotilarty 
favorable ecouamio conditions hera, but eattraortOnarily 
bad at home, coupled, In Italy, with a d«dte to gat Into 
tbe country (tefore n literary test coOid be adogitol 
Unfavorable eoudltlons la Austrian ahd Bnaatui fi^ad 
stimnlated the flow of RUvs from t^t n^Qn, tba 
Balkan war being gespontlble In a qisastire fliir tbe 
poor crops In Oaltota. Floods sappiantoitted flw ffHla 
occasioned by tbe cabling at the laborers to the 
The Jewish boycott in ftnsslaa Ptflahd teodefl to |I% 
meat Immlgrstioh from that regfant, Tbd'itOtyMn get 
Ifllo, which freed the peaiw^ fltoidi 4^ laiWf a>i4 
J|tJie close of the Balkan war are reatmut^ fdr Ulie 
reiattvidy large taiiaigntioii of 'UmaMui and the toeoWl 
moyeakwt (ff Slavs from the iNdkli^ 

^ Argentine Inunlgretloa waa amifllef kMt Jeak 
'tbatt’tumai, owing to-potw tiNgie' lid 
reddisfed demand for labor, tlpanpi^ lOt 
^^*Mids-ei^pasMge" supply 

Mid flow Of 'tuts, gtoaf.btta^';^ 
ny 'eMipitttlon (mMM 
nkie4«ay rate of irm flkstiiiOblte 

'beflnfa tbe war bnflm o^ weto b« 4 that 
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mfb0B» mn wmr Hapotted fwm 
aM) |iroMi>a iMm ^«imr *» Vnaea. 
Alt iil^^lifnxem ot mxuflr iMms citt off tb* prioe 
at iMrtwi!i im nomM nwlorUUy. 

, lil^iwi owtliw i fal BMtffk TAidi Bm^lho BUe- 
tbte AsMclattmi of AsMriea la plaiinlBC to 

taitvt « tniaaeoatliioRtel nm ooct moBBior ow tho Lin- 
cote tfMMnur. Oto Oita end aUeme teats were luU 
on Ui* Ia4e0( track of the Oniid Oeotnl POlaee dnrliif 
dootrioKl dwir. tt la axpaetad (bat tioth 


1!lKa dtatoaea betaraea Saw York and San rtanoiaco 
hr tha lanoolii Bldran? ta dJtW mllaa. No doubt th« 
nMite kia be need v«y enenalvelr by motor vebtcUa 
OC i^l c fta saes n^ eprinc. 

ImflMead Batten! Haatar^or aae in fiald tale- 
Phsa# vork. ItM ooavenleat Uttle batten ceU teeter 
ahatea tbeoondtttoo oC the cell. The derlee oMitate of 
a ooifiU Sat fiocket box with eompaas, galrnioinetor, 
ttenWr and three«mtect slhle awltah. The gnltah- 
onMer (Slews the esBdlttea of the oell and the dltecdan 
at tbe (atnent Br iMaiu of the bosaer the atrcngth 
of the eelk ean be teated. Puttlac on thf,tniaaar br the 
awtteh ipeodnoea a load hnaBminc aoand If the osu la 
ta poMbotlr iROod order. Shoald the busaer «lr» no 
aawiS. the eeO to to be condemned aa uacleae. It takea 
bat a Sew sBoonda to teat a odL 

f bao rt i mndeae Uihtheoses-^-The French (ovani- 
annt ta taklna meoaiirea to aet op wltoleaa Ihthtlumaos 
ah|k( the coast, and aa to eiutomarr tor ordlnarr Udht' 
bsnaaa, aaob station aends out flaabea every few see- 
oode alnos with a obaractertotlc algnal. Antomattc 
eaadtlilr apparatne to naed for the mtopOM, and It will 
nn tor 8b hoara at a time. Foae vHS «o loncer hinder 
otanaiB. and tbeee can be plebed np bp veeaela when 
they OMmiack within 80 mttea .of Brest, t<a bwtanoe. 
Where o«e petr of poata to pUoed. Aa the exact poei- 
doM Of dm Ughthoneea are known, the nlntlve etreoath 
of the dicnale wdl aid in flndinc beacinaa, but It to 
adB better to havo a Spedel aweratas on board to 
dotaot dn dlreedon from wtaitk alfnale come. The 
port of Ham to to bo equipped ahortly with two each 

A Waterpreef Caat Iran TdeplwBo^A uoefnl appa- 
rattw 01 London make ta a waterproof cast iron tele- 
phone aet, which oonatate of a aabatandal Iron box to be 
mounted on the well, and hanflna from it ta a bearloK 
tube nuule up of flexible ateet aptral toblng with an 
ear-pteoe at tbe end. On the front ol the Iron box to 
the transmitter monthpleee. but the arransement . of 
tranamltter wltiUn the box to a apectol feature. Dsnally 
the tnuwmltter can be HateheS tbroogh the pertoratlon 
at tbe baifk of the nloudiptoee, and to tbua anbicct to 
aoeMental or wmtol Aamagn Hero It to Impoealbto to 
reodi It, for the transmitter Uea within the box and 
hither np than tbe mouthpiece, belna counedted to the 
latter by an aoonade tube. An Inoloaed tet^Sione re- 
oet^ to oonneeted wUb dto outoide hearing tube above 


fat tlie Uanal Typaa aC WoUmatar tor nmaanring 
die tticea by a giveo electric apparatus, there 
la klsf A fiM wlw mvrd3^ ocB wbleh tekM the voitr 
iiaa,i^ dte otoonlt and iiext It a beayy irtte 'ooU carry- 
atttao^na ’betwe^ toe two 
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i'llrildoal atatua of which is atill 
ai^Cter be linked more cloaely than 
F to ttonsay^ la ytrtne of a subsidy recently granted 
by toe fuvenuaant pf the latter country to a Nor- 
WMtfan tteamaWp oolhpany, which has undertaken to 
I'glk to Spltehergeu each year, be- 
On toe Unit three journeya of 
to* Jtear ton staamsldp wtu endeavor to communicate 
\wito the vailOtts ftefalng vessels in that part of tbs 
Ayede. It will be equipped with wlreleaa. and will 
eaxyy paaeenseM, freight, and maU. During the laat 
attnuner exteniilve aurv^a were carried out to Spits- 
bergen by a ScoCttoh expedition under Dr. W. S. Bruce. 
TiSs work was cut abort by the war, and toe party 
roturned to Scotland September Mth. 

Hm Demnnsttoa of the Alaake<Canada Boundary 
from toe St Ellaa Range straight north along tbe Idlst 
meridian to the Arctic Ocean has been in progress since 
1907, and to reported to have been completed during 
toe peat annuner. Thla undertaking was notable for 
Beveral reiuona. No other modern boundary demarca- 
tion has extended Into such high latitudes, and few 
boundartea of equal length anywhere In the world are 
no straight; the line follows the meridian without the 
allghtest deviation, regardless of mounUlns, swamps, 
and forests. Wherever the boundary passes through 
timber and brush a 20-toot clearing has been made. 
Monomenta have been set up along the entire line, at 
points vtolble from each other; generally at distances 
of three or fonr mliea. At Important points these 
monnmente are 6-foot shafts of aluminium bronse, 
weighing 800 pounds, aet In 2,000 pounds of concrete. 
The boundary to 600 mOea long, and to marked by 
about 200 monumente. 

The laflMM* of Atmoapberle Ceoditloiw on Animal 
Motaboltom.— ‘An intereoting paper presented by W. 
Thomson to the Manchester Idterary end Philosophical 
Society glvee the lesulta of a sertoe of observations on 
toe amonnt'ot carbon dioxide la the air exhaled from 
toe tnufs ot human beings Slid animals In relation to 
toe eumnt barometric pressure, humidity, and tempera- 
ture. Tbeae observations showed quite uniformly that 
a rtoe in barometric pressure, hnmldlty, or temperature 
to ocoompanled by a decrease in the amount of carbon 
dioxide exhaled, while a Itell In any of these produces 
an increium In cartMm dioxide. These relatlona to the 
ordinary ductuatlons of the weather were confirmed 
by such experimental observations as that the per- 
centage of carbon dioxide in tbe exhaled air was great- 
«r when tbe inhaled lUr had been previously dried with 
sulphuric add ; that the percentage was greater at high 
devattons than In valleys; and that it was greater 
when tbe body was surronoded by cold sir than when 
snrrounded by warm air. 

A SclKKd of Ferostry in the Philippines, whidi was 
eotebltobed in 1910 as part of tbe College of Agricul- 
ture, University d! tbe Philippines, has made excellent 
progrees, and bos been well attended. The college and 
school qre sttustod near Los Bafios, at tbe base of 
Monnt MaqoUlng, abont forty-two miles from Manila. 
The mountain, which to almost wbdly forested, consti- 
tutes a forest reserve of about 16,0(X> acres, furnishing 
the students ample peaettoe In the various branches of 
forestry. Besides general work Ig the reserve, each 
class to expected to improve one hectare (two uiid a 
half acres), making a modest forest on a small scale 
to remain aa a monument to tbe class. Tbe course 
covers two years. Students are selected from all parts 
of the Islands. On graduation they are sent to prov- 
inces other than their own, and after four years’ service 
they sre to return to their home provinces. One of 
the difficult features of forestry in tbe Philippines to 
the great number of tree species, all of which tbe for- 
ester should be able to cecogntoe. Tbe Philippine Her- 
barium contains specimens of more than 2,600 species 
of treea 

Tibet continues to hold its special fascination for 
explorers, and It to therefore Interesting to learn from 
the experiences of Captains BnUey and Morshead, who 
recently cleared up tbe long-standing mystery concern- 
ing tbe connection between the Tsangpo and Brah- 
maputra rivers, that a notbeable change has come about 
In tbe attitude of the Tibetans toward foreigners. Tliese 
explorers encountered no signs of hostlUty or distrust, 
except when they were mistaken for Chinese, who ap- 
pear to be ludd in great dread. No objections were 
made to toe surveying oiwratlons, and Capt. Morobeafi 
asserts that 'it to now poealbie to .traverse toe country 
from end to end, openly, with plane-table and theodolite, 
abd kltoout «v«» tbe formality of a pass from Idtasa.” 
Apparently tbs Tibetans have learned that the British 
are tbeir beat proteetors from Chinese sggrasslon. 

: Apropos of toe Tsangpo-Brafanmputni, toe current num- 
ber it FetemanaH MitMUmem announces that tbe 
Austrian sXptom.''A- IL Oebauer, who to now traveling 
ni^b frote Bunm akaig tbe Oitnese-Ttbetan border, 
Intends alttaately «to strtbs west i 
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An Aid for Stalled Automobiles. — C. L. Parish 
and F. C. Ferrell of Harrisburg, III., in a patent. 
No. 1,108,221, supply a traction devh-e for a Ntalled 
automobile In which a ttwtlied rack-bar is suitably 
anchored and a toothed pinion meshing with such bar 
Is applicable to the hub and spokes <if one of tbe drive 
wheels so the operation of the engine eon push the 
autmnobUe out of toe rut. 

Gasoline aa s Factor in War. — In the present Euro- 
pean war gUHoUne lias come to be regarded so much a 
necessity that It has been referred to In some ijuarters 
08 a war of gasoline. Should the su|iply give old and 
no substitute develop. It may play a large part In the 
termination of hostilities. Fosslbly toe demaml for a 
motor e^ploHlve may cause tbe Kuropean eheiulsts to 
develop a substitute for gasoline or a moans to sup- 
plement a limited gasoline supply. 

Motor Transports of the Russians. — A correspond- 
ent of a London pain-i, who was present at some of the 
military operations in Hast rrussia, tells of encounter- 
ing a train of military motor transjiorts on the road 
near the fighting Hue, each truck loadeil with about 
thirty men, packed like sardines 'Thi-v were traveling 
like no motor wagon that I ever saw--<-erlMliily at not 
less than forty miles iier hour The pris'csslon seemed 
endless. I didn’t count them, but there wen> not loss 
than a hundred, and tierbaps a goisl mauv moie That 
was Oen. Itenucnkampf reinforcing his llirealeiied 
flank.” 

Exterminating Prairie Dogs. — A correspondent in 
South Dakota writes that In his part of the country 
toe automobile has l>een found a great success as a 
prairie dog exterminator. A phs-e of hose slifiped 
onto the exhaust conducts the gases into the dog bole 
for a few minutes, when the hole is covered with earth. 
That Is enough for the dog Of course some automo- 
biles arc more efllclent In this sort of work than others, 
and too machine with an exhaust that will kill n dog 
might find favor In some other parts of the country 
as well as on the prairies; but manufacturers are not 
likely to lay mneli stress on this feature of their 
machines. 

Few German Military Vehicles. — In view of the 
present Franc-u-dermau imbroglio. It is Interesting to 
note that In March of the present year Germany bad 
but 1,226 motor trucks of a tytie suitable for military 
use. Of these, 826 aetually had passed the military 
requirements and their owners had received subven- 
tions. Tbe subvention amounls to !<,000 marks or atmut 
1750 for an army wagon with one or more trailers, and 
1,800 marks or about 8460 for an ordinary truck. This 
amount may tie considered the purchase price, althongb 
for the suci-eedlug four years the owner receives as a 
premium 1,200 marks, or IIIOO annually for an army 
train and about 8‘2O0 annually for an ordinary truok. 
These 826 vehicles were supplied by 16 makers. 

Bear Gasoline Tanks and Tail Lamps, — The placing 
of the gasoline tank at tbe rear of the chassis has 
become such common practice that tlie tall lamp be- 
comes of greater Importance. It Is well that electric 
lighting has made sueb strides, for in the mislern car 
there is little danger from a leaky tank iu this iKtsl- 
tlon. But what of the older cars that were built with 
rear tanks, and which still have oil tall lamps’/ With 
them the danger Is real, tibviously, a iierson with ever 
a miHlIcuni of common sense will pul the light out 
w'ben bis fuel supply Is replenished But no one ean 
be expei'ted to keep the close wat<-h for leaks that 
the Juxtaitosltion of an otl lamp and gasoline tank 
requires. Perhaps some sort at a lamp built on tbe 
tyi^e of a miner’s lamp might lietter preserve the car 
and Its eontents, but still even a lamp of this kind 
can be broken, and there is always the danger of roar 
end collisions. 

Fuel for Automobile Motors. — A number of efforts 
have lsH*n made abroad to stimulate the development of 
Internal combustion motors suited to the use of alcohol, 
and Ita Introduction as a fuel for automobiles, and varl- 
oua experiments have been made and competitions held 
with this oliject. Recently a series of tests was eon- 
ducted on toe Brooldands track In England by too 
Royal Automobile Club with a ir>-’J0. horse-power car, 
using gasoline, benzole, and alcohol, and it Is Interrot- 
lug to note that an Improved modern engine can be 
(Yierated succesafully with either of these fuels, the 
only cimnge necessary Imtng a slight adjustment of the 
carbureter jet 'With gasoline an average of 26.8 miles 
pw gallon was made; with benzole, 40 miles; and with 
olOoSwil, 2S.2 miles. With a half and half mixture of 
the two latter fuels the consumption was a gallon |ier 
82.4 milea. As Is well known. It would lie necessary to 
Increase oousidenibly toe compression over what Is 
deqtrable with gasoline, to obtain the best cfllcioncv 
from aloobol ; and to secure the same power results the 
aloe of toe engine would have to be Increased Htlll 
toto test will emphasise the fact that any good modern 
engine can readily be adapted to work on alcohol, 
altoouito tbe present price, owing to Governmuut dudes, 
prohibits Its regular use, 
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The Efficiency of European Armies 

The War a Struggle Between Highly Trained Men 
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in any tllHoiiM'dUM nf llic ('oinimriitlM' vnluo 
of tlip lOnroiiciin troops now In the field 
and at close crips with one another. In 
regard to the hninan inateriul. the Ereiieh- 
man, as is well known from the times of 
the armies of the llrst rcpuhlle and of 
Nnpohsm, makes a cisid soldier Ills dash, 
aplrlt, and marehliig iiower are vaUiahle 
qualities Ills \ivld Imuclnutlun and 
aut>erb initiative the latter an imiiortnnl 
asset when eserelsed within reasonahlo 
llmltH— are ealeulnKsl to emihle him lo 
cope auecpssfnll.v with the oxlsencles of 
nwHlern warfate The arm.v of the Ereneh 
Repuhlle of 11114 Is very different from 
that of the Vlmptre In 1S70 nils time 
the superiority of Its a rrani{em('nt.s In 
peace time has been shown hy the smooth- 
ness with which Tuoldltaiitloti has taken 
place In 1870 the leadersUlp was hara- 
irored by the defective personality of 
Napoleon III and the supiiosed exigencies 
of a policy based on dynastle eonsldora- 
tlons; now we may assume, from the ac- 
counts of the llghtliie which have rt'ached 
ua thus far and the known views of the 
leaders, that tile army Is Itnhued with 
dauntless energy, hut clierlshes tio illu- 
sions as to the magnitude of the task be- 
fore It, and Is well led. Thanks to the 
moral and material asalstanee afforded by 
Belgian heroism and aelf-sncrlfl(‘e, and to 
British support, it has Iweii (>nab1ed to 
make what are presumably the liest iios- 
slble dispositions for meeting the long- 
threatened iittaek over ground whleh Is 
known and under eondlfloiis whleh Its 
leaders have had under earnest consider- 
ation for ytairs. 

Tile French Gciicrul .Staff has based Its 
study of war upon the campaigns of 
Napoleon and the Franco-German war of 


By H. Bannerman>PhiUips 



18T0<T1, and the Army Regnlattoiw hays 
been revised from time to time In tbs li|M 
of modem Improvements, tbs advent of 
reconnalBMnce from mobile aircraft, alpd 
the conduct of recent campalsm. ’Slu 
French leaders realise, no doubt, that la 
the preeence of an enemy wbtcb, like the 
Germans in the present Instance, baa taken 
the Initiative in operations, It Is possibla 
only by a vigorous counter-offensive tC 
give a favorable turn to the conflict They 
realise that only the offenelTe leads to 
I>osltlve resnits and are prepared to take 
It with “dteM*’ and fury, but they havu 
also aiiparently that Invaluable quality of 
Irou self-control which will prevent thaai 
from playing Into the enemy's bands by 
too impetuons action aialnat superior 
numbers. They will endeavor by strategi- 
cal action to create situations favonhla to 
themselves before rleklng the expendltiiive 
of all this force on decisive actlm, rather 
than accept sltnetloos emtad by the die- 
ixieltloo of tbe enemy.* If they retire, 
it wUl be a case of "rdewler pour mleMo 
•aMfcr"; tbeir retirement will have tuHik 
ing of timidity about It They wtU keep 
reserves in hand to protect tbelv flaflks 
and to form points of support but they 
will use them In the final reent to rein- 
force tbe llgbtlng-llnes and tnm Imminent 
disaster Into sMnred ■uooaas rather than 
to cover a retreat 

In regard to numbers and weapons, the 
strength of tbe French army U atxwt 
4,000,000 men, as far as can be aaoer- 
talned, divided Into twenty-one army 
corps, for service In JDurepe, while one 
army corps la absorbed for Algeria. Tbe 
rifle wed Is the Lebel of 81 caliber, soma- 
what'out of date, bnt Which seems to be 
giving a good acoount of Itaelt never- 
theless. 

The French army Is somewhat deficient 


British machine guM ennied on cycles. 
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ilm Oontliient, whieb Is sbairiag 
Of ttm most violent »tid iMflXff* 
oosUught Of esrefttUy die- 
elj^M ptedwd. and wen-equipped tsoopa 
ta Mqwrtor nuaibeni which has ever been 
delivored in the history of amies, eon- 
slMed ot men In the prime of life for hCht- 
lB( pmpoaes as repards the majority, of 
•pod phyalqtie and perfect condition, led 
hy oncem, of whom many have had con- 
■tdesnlile ezperlesoe In war, though, of 
ooutse. not of continental warfare. Their 


the rlbe, a magaalne Xee-Bnileld, is an 
Moollent one; the field guns are good, 
die heavy fiO>foot field-guns exoeptlonaUy 
■0, The training of all arms has been, 
since the Boer war, more thorough, more 
practical, and more elastic than at any 
previoos period of history since the Intro- 
duction of the modem magaslnc rifle. 
Both cavalry and Infantry realise the Im- 
portance of rifle-flre, and whUe always 
ready to make the utmost use of the “anue 
blanche” on occasions, know that it is the 
bullet (rifle or shapnel, but especUlly the 
former) which wina battles, however use- 
ful the saber, the lance, and the bayonet 
may be at critical moments. The cavalry, 
according to French aooonnto, which are 
soimorted by Brltiah official reports, have 
fousffit magnificently against supertor 
odds; even their own officers are said to 
have been astonished at the Berserker- 
Uka tuf of their onslsiight It has been 



French infantry firing from a standing trench. 


man troops from France to strengthen the 
defense of the lino of the Vistula. It 
must be remenil>ered. also, that the men 
oi>pt>sed to the Hritlsh troops were the 
flower of the (termuii artuv. trwps of 
which any war-lord might well bo proud, 
and In which the Kaiser Justly placed the 
Utmost contidence. and that In tiiimliors of 
machine guns. Held guns, and cavalry (be- 
sldi-s Infantry In the proisirllon of three 
to one, at least) they were far superior to 
their oiiponeiits, and were ably asslsleil 
by aircraft In recouuaissuncc and obser- 
vation of artillery lire The quality of 
the British army and Its etllclciicy were 
better shown by the skill ami tenacity 
which wore displayed In a ndiicmciil In 
face of su)K>rlor numbers during four 
ilavs’ lighting. August i't-llT. under ex- 
licmc pri-smirc from the cncm\ than by 
the most lulllliint victory under more 
favorable comlitious Not a gun was lost 
of whli-h the borscH had not all been klllevl 
or tile gnn Itself destroved bv the ciiemv’s 
high explosive sliclls, and ttiongli the 
Hritlsh casualties were estimated at be- 
tween 5, (WO and (!,(i(H) men tbi' enemy's 
losses were enormous and out of all pro- 
IKirtloii to thoso they caused. It Is a 
tribute to British mllltarv oiguiiizatlon 
that not only was the uiohlll7,atlon of the 
exiMsIltloimry foree ami its dispatch to 
the (’ontliient elTected with eomplete 
smiKithness, hut that every gun lost In the 
four days' lighting referred lo above was 
Immediately leplneisl by another and the 
losses 111 men were made good by reln- 
foreemeiits of double the number In readi- 
ness for further lighting. 

Rum!* and Her Forces. 

We now I'oitie to the third and largest 
army of the Triple Butento — the Russian. 
It Is orgiinir.ed In I weidy-seveii army 
i-orps; we know that Its isstee strength 
alone Is l..''Wn,(llK) men, and the soiinv of 
supply of luuniiu material Is practically 
Umltless, As litany men us can he organ- 
hKMl, officered, and made use of lu the 



Lantfng (3craan cavalry horoca after crcooiar a rivw. 
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How the German cavalry cromes a river. 


agld of the British soldier that he Is at 
hts best In a tight corner and with the 
otkUt agalnat him, and hts long servioe 
with the cdote enablee bis officers to give 
him, oastoted as they ar% by a meet com- 
petent and efficient of non-commls- 
oloaefi officers, a thlorough training in 


prov^ on the evidence of 'foreign observ- 
eve In Hie present canpol^ A German 
officef, Hkken prisoner at Iffina, eaM of 
Hw ‘i^jiilMlry fire: 'w^ ebgfiarilig; 

we, Wtdi’^iiwer’eKpaBted ’ka^thiMr Hh* i*-" 
wuhibeetal in faoeef the eneittr hi noljiM- 
on^ I mflht difficult opetfitien, ohd (he 
daniMer‘i W ' height^' after. 'XtMei laat 
Aaip^;:hf ^^affi’thwrthe enaffiy waa ' 
■''■'‘■■'“'’''"“‘■‘‘f tiia eritieal 'pnffi- 


a itUa^ liiiaa, and panoa 
.hd^uiee 'en' fta^ 
k ty£;«ha 

fh 'Mat VtimHlk «aa‘ a« 




fighting line cun be produccsl from the In- 
exhaustible rHH<>rvotr of the Russian Bm- 
plro, und this human material Is of mag- 
nlUccnt (luallty. Thi' results of the Russo- 
Japnucse war arc uo guide to this quality, 
for there the previous training of the rank 
and file was defwtlve. In the valor of 
Iguoraiice, they despised tholr adversaries, 
and the stuff and r(>glnicntal officers were 
behind the times. That all this has been 
changed Is shown by the progress made 
by the Uusslaii attack on (!prmany’s east- 
ern frontier. Russia is only jvist hegin- 
nlng to use up the very fringe of her re- 
sources In able-bodied men with tht 
colors. 

As regards orgauiaiilioii ami moMIlsa- 
tlou, tin* Muscovite army has bemi a dls- 
aiiiMdntiucut to Its enemies ; the extreme 
slowness of Us mobtllsation wuis appar- 
ently reckoned upon by (icrumny ns a 
prime and reliable factor, eimhlliig the lat- 
ter, with Austria-Hungary, to deal with 
France single-handed and demolish the re- 
sistance of the French force liy quicker 
mobllUatlou and superior strength, befoce 
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the RiMMlau troo|M were in eufflcleut force to moke 
their Inaucmr swrlously felt on Oemwny’M eMtern 
fri>utl(>r. TtiU htt(« tonieU out to In? a mlaoalcu- 
lulioii The imnicriHo to be traveled by 

KiWNlaii trootJf nioltlllxliiK have been covered in a 
MurprlaliiKly abort time; their ailvauced Kuarda came 
Into uctlon at the very beKltinliiK of the caiupalcn, and, 
I banka to the tinforeaeeii check offered to the German 
advance by way of Belaiuni, the Ruaelan menace bad 
become B reality to be dealt with moat effectively and 
Immediately while the bulk of the German foi'cea were 
atm exiaMidiiiK their atrenath In the endeavor to drive 
a wedire Into the allied tnajpa defeiidliiK the French 
frontier JiuIkIiii; from the Ituaalan aucceaaea thus far 
aKUlnat both Aiialrlnn and tlcrmnu odveraurlea. It would 
aeeni as If their truInliiK and general efficiency were 
equal to their ajilrlt. which by all accounta la admir- 
able. for thlH war, unlike the atruggle with Japan, la 
iiotorloualy a populnr war, and the reimrttHl deficiency 
In akllled olllcera which haa been attributed to the Hua- 
alan army may turn out to be leaa aerloua than wua aup- 
poaed. 

Balgium’a Gallant Troopa. 

The Belgian army numbered 2r>0,000 men when mo- 
bilised; their troopH had done no fighting hUico IKIS, 
and until the eventa of thla cuininiigii It would have 
U*eu difficult to form am oiiltilon of their efficiency, es- 
pecially In field troops. I hough ll was re<Migulw(l that 
the government luid done nuicli to oignnlsc lit defenae 
of Belgian ncutrulltv and the integrity of the national 
life, and those of us who have noled the change of con- 
dittoiiH of service In their armed forc»‘s alnce 1006 and 
the earnest deslie for efficiency given utterance to In 
Ruch papeis as the MHUntrp JiHpr. renllml that the 
Belgian defense against Teuton aggression, which waa 
foreslui (lowed h.\ I he hulldliig of straleglc railways in 
Germany right uii to Ihe Belgian frontier In obvious 
preiM) ration for Ihe eients which have now occurred, 
might Is* a very serious tmiUer for the invaders. The 
result has more than Jtistlfled this fon'onst ; the Belgian 
army has fought splendidly and desi>eralely. Not only 
has the defense of IJege covered the trooiis which look 
part In It with undying glory, hut the Ihdglan forces 
have takeu the oflensixe ugulust the Invaders, fought 
Rtiihhoruly In the o|K>n against odds, and retired only 
before oxerwhelmliig fore(*s In order to make fresh ef- 
forts under mon* favorable condltloim, In nccordanc** 
with u Ilian of campaign worked out in cunjiuictlon 
with Ihelr allies 

From a military point of view, in the iiecuHar otr- 
cumstances In which It enme Into piny at the very out- 
set of this gigantic campaign, It will pruhahly he found 
that the efficiency of the Belgian army has been the 
pivot upon which the eotirs(> of the operattoua has 
turtied, slttce It must ludutlalily have upset nil the cal- 
culations of the German strategists and given time for 
other factors to come into play 

Servia ; The Cauaa of th« Trouble. 

The quality and efficiency of the Nervlan army was 
shown first In Ihe Balkan campaign and confirmed In 
the reslstanoe offered fo Ihe su]M<rlor strength of the 
Austro-Hungarian tnstps In the fighting in the bat- 
tles of the Itrinn Itlver, when they routed an Austvrian 
army of 110, (KSt men, of wlumi 25,000 were killed and 
wounded and lO.tKX) taken prisoners, together with 40 
guns and large quanlllles of stores The hearts of all 
ranks ore In the fighting, the ph.vsl(|iie and condition of 
the men splendid, and the staff and regimental officers 
have proliicd by the lessons taught In the oiieratlons 
against 'I'lirki'y, and they are keen and highly trained. 
The Bervlaiis are srined with the 7-ralUlmeler Mauser 
rtfie and Sclinelder-Caiiet artillery, and should be able 
to put about -150,000 men In the field 

The Kaiser’. Spendid War Machina. 

The German army Is uii(jucKtlonuhI.v a splendidly 
organised fighting machine, consisting of some S.OOO.tXX) 
men on a war- footing, with a number of cavalry dlvl- 
Btous. The Infantry arc arnii'd with the Mauser rifle of 
0.811 caliber, the field artillery with Krupti quick-firers, 
which arc more iniinerons hnt considered Inferior to the 
French and British field guns, and the} have an ample 
supply of heavier guns and howitzers which have lieen 
brought Into play during Ihe present war with striking 
effect, notahly at rimrlerol Tiielr machine guns are 
also numerous and have doiic ^rcat execution. The 
gunners arc well trained and have been ably assisted 
by aerial reconnaissance, but the’ have gained results 
by an Immense exiiendlture of annnunlttnn and suiwri- 
ority In the number rather than the quality of their 
field guns. 

According to reisirts from oye-wltnessos, many of the 
Kmpp shells failed to explode. The efficiency of the 
heavy, long-range artillery. Including howitzers, has 
ls>en p/ored la'.voiid a doubt. The Oernmn (Jivalry 
have made their liitluence felt In all dlnctioos in the 
present war on account of thoir great numbers; as 
horsemen and as horsemastem and ocouts, they have 
not the reputatlMi of cavalr,v in other armies, and the 
aiM-ctuciilar chargea, knee to knee, In tgijpe bodies, which 



are caifled <fot at Oetnan maaenvere atcimA aa|p«k«B 
Infantry, are Ukoty W hare heeatomhi of dead hpnik 
and riders ae their only reeult In war. tn the 
of the German Operde Cavalry agatott the Vwdlfl^ 
British Infantry Brigade, for instance, the former eryp 
thrown back with great lone and in abmAate dtsoed^ 

The Infantry are remarkable for their ateadlaeii:#!*^ . 
disclpHne In cloee formatlone, their drill hr egefOe^ 
and In them eame formuttona they have advaMed ii|m 
the enemy lit overwhelming massee, wave niMWi 
with the utmost bravery and In epite of awMUiad ^0^ 
rlflces, the officers setting the example With i * 
courage and devotion. Whether such recWew i 
to destruction can he carried out later in the ' 
remains to be seen, The German oSeer, ' 

Instructed, courageime, and proud of bis 1 
pears fo rely uiarn a oarefuUy organlaetl, 
discipline and training, but the dleclpHne is ao hard and 
fust that it disetmragee ludlvlduollCy and Islllstlvo t» « 
great extent and Ignores the personal factor. 'Vbey 
have great power of punishment on tbelt mon In poaos- 
tlme, and rightly so, for they have to teach them maeh 
In a short time; but the natural tendency le to exalt 
the ijower of discipline at the expenoe of elasUel^ of 
training. 

The German discipline has so far been maintained 
while the troops are acting on the offensive and know 
themselves to be superior In numbers and in weight of 
artillery to their Immediate opponents. The German 
army has felt assured by its succeseea against the 
Hanes, the Austrians In 1806, and the French In 18T0- 
71, that Its system was the best In the world, and so 
long as It kept up-to-date In arms and equipment. It 
would continue Invincible, It seems to have underrated 
the opiKistllou whlvffi could he offered by the troops of 
other nations armed with modern weapons, well or- 
ganized and trained and fired with resolution to de-. 
feud their Country against aggresMcm. Bo far, their 
military machine haa apparently done all that could be 
extaicttal of It. Their elaborate system of espionage ap- 
pears to have given th«n ample Information of things 
concrete, such as to arms, equipment, numbers, and dla- 
posltions of trooiMf but It could not Inform them of the 
spirit In which their attadu would be met or of the 
action which various nations would take la opposition 
to their plans Now that their forces have been 
check(^, even If only temporarily, and the calculations 
of the General Hfaff have been upset, the army has atlU 
done nil that Is iswslble to make good the loss of 
precious time, and has struck formidable blows In fur- 
ther pursuance of Its aggressive strategy, It remains to 
Im seen how it« organization will stand ttie preaenre 
which will soon be npplW relentlessly by Its enemies 
on all Hides, and bow It will survive the ordeal of act- 
ing on the defensive. 

'riiere Is one apparent weak point which Is worth re- 
ferring to with German organisation — the food supply. 
The Oerinan s<»ldler la not so constituted as to work o*> 
short rations; the General Staff seoms to have counted 
upon feeding the trnoiis by requisition during a pre- 
Humnbly rapid advance through the enemy’s country. 
Whether, when their time-table was upset and their 
forces were chocked, they found It necessary to give 
priority to bringing up tbclr heavy artillery and <»m- 
innulcaUon columns and supporting units, rather than 
f<K»d for those already at the front, it Is impossible to 
say, but variow accounts tend to prove that from the 
first the f(KMl supply has been precarious and Insutn- 
dent, and German prisoners are said to have shown 
an Miuaulmlty and resignation to their fate as prisoners 
of war, which Is not to be entirely accounted for by the 
relief felt by the average conscript on finding that be 
Is "out of the hurl.v-bnrl,v,” that he has done what his 
country required of him, and Is not anxious to begin his 
experiences of active service In the field afreeb. 

The Bcardty of food In the German armlee is In sharp 
contrast with those of their oppanents, whose troope 
appear, on the whole, to have been systetoatlenUy well 
supplied. 

One noticeable feature of the Germnn organisation 
which might he copied with advantage Is ihe use of 
motorcars for the transport of machine goas. Both the 
Ocrmaiw and the allies have made free use of nuAers 
for transporting Infantry from place to ptoee. In ogder 
to make good losses and reinforce threafaWed pethta, 
hut the Germans, In addition, have snoceeded In mount- 
ing their powerful 28-mllliniater Xrupp hoWttoeM tor 
motor trauspitrt, by arranging that the ,g«h and Its id- 
eoll iqechanlsm shall travel on separate yeblcten ench 
with its own motor power. PremuMihly It wgg Ml 
quality of tranigwrt which enabled them to bring tifrajo 
weapons Into use against the torts »t NaaUt; shd t»s . 
surprisingly short time In which Gray reduced sQUIS of 
the torts to ruins and wore enabted to piuas Ml t|M|t 
advance, in spite of the resistance oSM«6 
may thus be accounted for in great 
have abw provided themselves with an 
ment of partaMje aaanffiUghta tor to# 
tiie field of fire niid the guarding of ntnidii' IbaM 
ulghtr, which haVe been of great use. 
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tent of what la 

under depressing condBinna. ''Do tof, 't^ti 
'.i^'gagtiMt Bervla have aigmiqy' failed iiiihalr A" 

Itid hnto been withdrawn firogt Aat peettou t 
'iliheater of war with great loaa of 'mAh. «nd>jAA‘ ' 
tittn, As aXUea, the Austrians havSt no doubt, ggplllwd 
toe Germans to concentrate their tmope bffaMat ;|li|» 
FrOhAi at dadatve points, and they have foughit dOA « 
pSMtoijf in order to strike at th» Buaalea panUfiiA to , 
I*olaod, and appear to have suftared heavy loSese th Ato 
I«ooeea without succeeding la stommiiif the litts of 
M ueeovtte Invaeton. Their infantry are aneed udth the 
G.81S Ifannllcber rifle, but the reporte ftoas tlwt | 

Gon of thO Continent In which they are I 
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little uaefUl detail that It to IniMaalble to judge oC iMk 
eAkfieney or of that of the cavalry, who hove, Imw* 
ever, enjoyed the reputation of being excoBent 
In conclusion, it may be said the data upon Whfott fo 
judge of the performances of the aircraft of any efijA 
arulea engaged in tola war are at preaent quite taggl^ 
flolent Aerial obserratloa of artillery fire has undaoM- 
ediy been of advantage, aotobly to the Germana I Ipf 
otherwise, beyond the fact that overhead i 
sauce, while freely carried out, does not s 
affected toe ccmduct of operationa to any a 
many critics expected It to do, it would ho unaaita to 


Some of the Tendfindeo of Amndee 

F rom the way that engsatos has been treated to Ato 
paMie prints, must people have the Im p rees l oa CUM. 
it to a simple method of Improving the humnn rsto 
which involves only the temporary inconventonce af a 
tow sentimental persona who dealt* to pair off wttbodt 
regard to the principlea of setenoe; but much mere to 
Involved hesldse the matter of reatrioting marrUoa, inld 
some of its fkr-reacbtog resulto may tie lafliand (toaia 
romarke by Prof. William Bate^ .to hto addrltoS on 
"Heredity" before the BrlGsh Aswiclatton at Ha AOS* 
trallan meeting, In whlrii be aays; "Bveryona aaut 
have a preUmlnaty sympathy with the aluH Of esutoh- 
tots, both abroad and at home. Their edtorto, at IMto 
least, are doing something to dlscorer and sporsad truth 
as to the phyidotoglca] structure of wictaty. the'sitortt 
of such organlsaHons, however, alnuwt of ne^sMlty gttt- 
fera from a Mas toward the aooeiitad and toe oriNtlitry, 
and If they bad power, It would go Imrd-wMt' touiy 
Ingredients of society that «wM he ill stsued. I aAtoe 
an omtnons passage in which even Galton, the touader 
of eugenics, toeltng, perhaps, some twinge of hto QtiaKer 
ancestry, remarks that ‘as the BofaiMaiantoaa to the 
nature of our race Is desGned to.perUA the s 
goes the happier for mankind.' It to hot the e 
who will give ns what Plato has called DlVtue ft 
from the common ways, ft some Aincler iritb ibe 
rathoUdty of Bhakespeare would take m to hauil wull 
and good; but I would not trust eveu BbalHMpMW*s 
meeting as a committee. Let ns remember that BcM- 
boven’a father was an habitual drunkard, and that hto 
mother died of consumptioir. From the genealogy of 
the patriarctu) also we learn— what may very well b* 
the truth— that the fathers of such as dwril to touto, 
and of all such as handle the harp or organ, and the 
tostructor of every artificer In brass and Iren; the 
Itmndera, that Is to say, of the arts and adtomtoii,' flame 
to direct descent from Gain, and not to the pUetoAtT 
toe irreproachable Seth, who la to us, as he p rebe .b|||> 
was also In the narrow oirale of hto owa cogtaiMto 
raries, what natnhiftots call a ’Mouma wedgin ' GWMtto 
resrareh will make It posslhle for a natton to Aant 
what sort, of tmlngs It will he topresentoA Jtofc ^Ay 
many generations heuc*. mtito as d 
trttotoer hto hyees shall be full of fllMMMto 

^ds. UwlUbttVery suniriatog,4AiMAIf tolh* tol^ 

dose not moke trial of this ttow poerar. 

AiVtoi.r^kss, but I totok 

^ ^MMS Who, have shown tbantoltoa ahta/fid a wSsSfA 
: torwr aff tradition and. tube tote Gtolt; gatodA'MNff 
toUtor that science has ygt toCUnd 
^.tMtt-totiy, when ’they see hour 'to Ad 
.;«nAto^sing weight trf a ;d 
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lahlnc Of teadia which are now being recog- 
aa Btwh Important fOctore and upon which vaat 
aw apant, 1 haw taken particular notice of the 
kte nantta produoed by the uae of oil as a dust 
♦ 

B the time when Long Island liad a great 
t li^ln dirt roads which were as smooth as a 
a floor, but since oil has been used on them, they 
» almoat impassable, In that tbey are humpy. 
■ la caused as follows : Wheu It raliw, water cannot 
e except In certain places, dSually where there 
r In alight depresalons where mud la formed, 
t (be passing of vehicles, the dirt In solution Is 
I out, making the ruts deeper and deeper until 

Jg wad is ruined. 

I have thought that It might be well worth while for 
Hia Shite to experimeut with a view to overcoming this 
I^Sdilty. An addition of potash or caustic soda, which 
1 ||I|WUI silihtly saponify the oil so as to permit the rain 
te pMiMtwte more readily, would ainpear to counteract 
nil dmtructlve effect now caueed by oU alone. 

New Tork. Aunwr F. Shobk. 

Lii^tidaf and the Automobile 

tfe the JBdItor of the Sonairnnc AvkUcah ; 

* 1 note on page 178 of the Rcixuttfic Aukxioan Sor- 
iUMlWt No. aolO a abort paragraph on safety during 
Unmdentorms, which refers to a fallacy that a motor- 
«ar la one of the safest places In which to take refuge, 
te It not about time that the conception that our stand- 
ard tMUiattng materials afford protection against Ught- 
lag should be discarded! Of what value Is the insula- 
tion provided by a number of Inches of rubber when 
the potentials to be dealt with are of Oie order of 
itttQldne of volU! Then again, a wry appreciable shuck 
ega he obtained, from a magneto through electrostatic 
te^facity so small as to prevent the passage of a heavy 
hwtehg dtaebarge- In othac worda should a lightning 
^i^fie htrUte a motoretur, it is reasonably certain It 
mohM teudi aorosa tee dree and not flow aa does tee 
caatent of tee aoagwAo in tee case died. 

value of any object os a “protection" against 
mtetelng lies not tn Its ability to provide a pate of high 
Inaaiateig Wlue, but to pKwWe around tee^ humaii lM»d.v 
a Ihaat pate of lower rwlstauce than the body itself. 
Panieoa takhig refuge under trees during a thunder- 
tepilte aw etruck becatuie tbetr bodies provide a path of 
walHtaiiee than an equivalent length of tee tree- 
tniBte>;.<muM«ttehliy, te llgbtnlng, lUllowIng tee path 
of MtetaMie, “alde-flasbee" to their bodies In 
PfffhiiMne t» tatte* a dtraot course to earth. 

Aalmteids the in«teiMa»t U a person should lie down 
in if W.i* K la pro*l<Wfl trite flMtel extenidons, such as 
tea^Minh^ a cahppy (m which projected conaid- 
aMiMfiiteote tea oemiMif .lieudg, twuld probably 

■•-^'“•^“''■‘‘lagar of ideate' hr >h|htalBg alnea a'discbsrge 
9 ^«ur steuMstbUtew Vtd tenrw to earth over 
' 't, Wte«b ttfbt as to be 

- . - .. ^ ^ 4,ii llhely teat 

jBWte. pteites teom the cur- 
their own 

'Iwte'teh tel ttas other. 

and the 

aoy^iwtoi 



aomdae* l^oae of tea truth of tea shove statements. 
irjUaiagten. Oat; L. a. dkBloib. 

I^diiilf Bmidbull Curves 

flV> tee SMUier of tea Somiramo Aukbicas : 

I wme eurprised to aee, in a recent article in the 
ficoumno AunaiOAM, a correspondent discrediting facts 
and theory ta regard to pitching basebsli curves. Bvl- 
deotly tee correspondent, Irwin, end his professors are 
not aoqnalated with that admirable article, “The Dyna- 
mics of a Oolf Bali," by Sir X J. Thomson, In the Scibn- 
itirio AuamcAir for February 11th, 1911. Or, If familiar 
with It, probably they doubt the truth of this great 
sdenttate words. 

Pronounced curves can be described by anyone by 
graeping a lath or yardstick In the middle and imtmrt- 
lag a rapid twirl aa the stick leaves the fingers. The 
correspondent aaye he failed to throw any curves ; if be 
would pnictlaa with sticks, tennis balla or ping-pong 
bails, I bdteve he will meet with success. When throw- 
ing a curve the ball leaves the thumb first and rolls off 
tee Angers, hence the angular velocity will equal the 
linear velo^ of the ball That side which left the 
fingers will possess no relative motion to the air, there- 
fore no extra pressure will be exerted against that side. 
On the opposite aide the relative motion amoiints to the 
sum of the velocity of the ball and the velocity of spin. 
Fig. 1 Illustrates the relative motion of points on the 
surface of a ball whose velocity Is 100 feet per second. 
The pressure on these points Increases in like propor- 
tion, and as a result of the one-stded preasuro the ball 
deviates; nothing could be simpler. Fig 2 Illustrates 
the reversal of Fig. 1. A ball or cylinder la pluce<l 
under a stream of sir or water; It will be forced out 
owing to the oiic-slded pressure. 

According to the corresiwndent’s words concerning 
Irwin’s experiments, I am not surprtwHl that he fulled 
to find light on the subject. The body should not fall 
through a liquid of varloua douBltles, but should be 
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*hot tkrouffk horizontaUv. The body must be denser 
than any liquid used. 

Facte and theory prove that parslsqas and arcs of 
circles can bo descril>ed by tbrowHig Isslles having dif- 
ferent properties. The velocity of a baseball and the 
velocity of spin are practically constant throughout 
short fllghta hence an arc of a circle Is described. The 
velocity of a stick or ping-pong ball and the velocity of 
spin are rapidly retarded and a parabola Is described. 
If the body could remain In ttao air until the angular 
velocity was sero, It would assume a stralght-llue 
course. 

I have uever seen “serpentines’’ or “floating cork- 
screws’’ described with a baseball. In order to produce 
such a curve, the ball must rapidly rotate in a |»lniio 
at right augU>n to the direction of flight. It is not Im- 
p(wMlblo to Imiwrt this rotation with the hand, but II Is 
<if such a low onler that no p(>rceptlble derlalion of'eiirs 

The erratic and unerratlc behavior of twirling balls 
after bouncing Is easily expInliHKl. Two forces act on 
a twirling ball while in flight and at the Instant of 
bouncing; the force of linear vebwlty and tlie gyro- 
snqdc force of rotatloiL In different ImiIIs these force.s 
will bo dHTerently related, depending on their construc- 
tion, It is an everyday occurrenoo to see u leiinls hall 
bounce orratically; It Is done purposely and uninten- 
tionally on the court But a baseball Is seldom waui to 
bounce erratteally for this reason: a baseball seldom 
acquires a gyroscopic force exceeding Its bouncing forc<\ 
and hence wUl bounce in the expecttal direction. The 
gyroscopic force of s tennis ball fhr exceeds Its bounc- 
ing force, hence bounces In obedience to this force. On 
tlw other hand, I have seen heavily fonlcd baseballs, on 
striking ground, dart off to an unexpected direction, 
the heavy blow from the bat Imparting sufficient gyro- 
scopic force to the bail as to exceed the bouncing force. 
Hondcello, Ind: Bussbu, B. CLAtm, 


*tStttpeadbiv Lite” 

To tee Bditor Of tee fionarnne AxamcAn ; 

Anent the article uisder the above title to your issue 
Of Augwt jUJtet I dtelre briefly to consider the teiid 
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paragraph. The writer, M. Becquerel, is too w^l known 
to have bis standing as a scientist questioned, and bis 
brilliant experiments are nol only classloal, but of the 
highest Importaiice But bis eoncliisluns cnnocmlng Itfe 
are such ns many si'iise-lHiiiud scleiitlsts, who are ni>t 
philosophers, are prou,. to rciioh Bt>cuuKc. in bis ex- 
periments, under the nhiiornml cotidltloiis of low tem- 
l>eratnre and vacuum the vKuI artutity of hii organism 
stops, or disappears, it does not follow tlmi Ilf,* baa 
l)een annihilated. Observation here is ins'csHiirlly lim- 
ited to physical phenomena, ns In science getienill.v It 
would la* as logical to say, when u weaver Hlops his 
loom tswause of excessive heat, or cold las tn the ex- 
I)orlments referred lot, or when he go<*s to lunch (the 
vacniim ('0 condition), that the weaver Is dead So 
fur us Ills Hi’llvlty is observable in the evolution of tils 
prfsltiel, us a riig, garment, etc, there Is absolute sus- 
j)euslon, or, wbtit corresismds to life, vlr... weaving. In 
the llliistratlon. Is dead Hut of <’ourse on resuni|)tlon 
of work by Hie weaver, the weaving goes on as tiefore 
the susiienslon 

L>r. Heojuerel, with other scientists like him, ignores 
a prwrl knowledge, or wlmt Is dlns-tlv utid positively 
known bv exjicrlence, and depends solelv on the knowl- 
edge of Inforenoe. through oliservatlivn and the senses. 
But the latter Is trustworthy only fur the phenomena 
of matter. 

Life, which may Im provisionally defined us the or 
gunlxlng faculty of mind, Is of an order of lielng not 
dlscernilile through the sensiis, and of coursi- eiinnot Is* 
seen, measured, or weighed 

When I>r. Becquerel or anyone else has dmiionstrated 
that the directive Impulse which evolves a frog from 
one germinal cell and a man from another is found and 
dellned In the constitution of matter, or in the mictions 
of chemistry, there may he some ground for assuming 
that life Is nothing more than an liniiglmiry entity, and 
not uptll then 

It' may be added that the oTperlmetils of I>r 
BeciBjere] from a scientific slandriolnr, are not crucial, 
for the retiHOU that the coudltlons of temperature and 
vaeuuni inqsiswl on the orgniilsms are not absolute, but 
merely extreme or npproxlmale It has not yel ls»en 
determliHKt what would he the conduel of matter of any 
kind at absolute zero of temperature and In Hosoliite 
vucuiini H' H Mo WASH, 

f»f the Kxamiulng Corps, 1’ S Patent Office. 

Wnsblngton, I> C. 

The Fallacy of Eternal Youth 

To the Editor of the Scientific American : 

A quarter ivnliiry has passed since Brown-Hequard 
launched a gtsil’s lymph theory of everlasting life. 
So It Is with those who have moistened their Ups by 
a new w»i)satlon, after the Ineotiveidemrs and pains 
and aches of age set In . they hsik aliont for a “Foun- 
tain of Youth," or hcssvming riH-onellod to the iiiiwItHhle, 
seek by fair or foul means some sort of Intercourse with 
the nether world. 

There are topics l)<‘youd human understanding, and 
many theories must he taken upon faith We cannot 
explain why and how w-e entered upon the units of 
this world wo live lii, and we cannot explain where 
and how we are leaving It. savr- by faith, and the 
belief in the teachings of those best qualified to advance 
satisfactory dviguias. Have any of these comprehended 
fatbunilesM simps'? Dur five senses carry to the hrnln a 
few matheiuHllv'ul facts of selontiflc research, yet we 
continue to sw'k, until we must eventually round up 
at u stiiudstill. In a limited world, there Is a limited 
Investigation. The lower animals live their lives, guld- 
e<I by Instlnet. Man only reismlly Is beginning to know 
wlmt till' birds have knowoi of the alt sinee time toi- 
inemorlul The study of nlr rivers, air eddl(>s, ealma, 
storms, electric, etc, is being workisl out by aviators. 
Why not employ more instlnet and less selentlfie In- 
vestigation, where the seeming impossible ts to be sur- 
nionntvsl? I'be eonseloms' of man Is an Instlnet. 'The 
consclenee rules the blglier ego, the aiits'lltes the Imscr 
ego. 'Pbose W'bo have .studlisl (smselenee, Ivelbwi' that 
the slinpb'sf life we can lead proves tls' happiest, which 
goes to show that iiseinlo amblthm is harmful 
Na]M)Iuou died }oung, but observe tb(> denizen of a 
Sahara. lu his lifi'-Iong quiet way of getting close to 
nature Is he not sure of his thn*escore and ten? 

It iH plausible to prolong the life of n cell by bath- 
ing it in its llfe-glvIng iiabnium, or b.v supiilying a new 
cell element at Its molecular death. It is isuisible to 
preserve a building, by substituting a brick, a sione, 
a door, or r window for the dlslntegi’atcd unit, but what 
an exhausting, troublesome method, when the old 
structure can so easily Is' demolished In lt.s entirety, 
and a new and beautiful one reared in Its place Man’s 
life Is (xmUnued Ity his progeny, until il is ordained 
that man ean no longer Inhubit this splpTc of the uni- 
verse. With eneh gC'ologleal era, u new creature held 
sway, and then quietly passevl into obllvtcm Therefore, 
teere Is no logic in assuming that the creature man 
has arrived to stay. J, A Mptubix, 

Portemoute, Va. 
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Dreadnought "Kawadii**; alao “Settan.” 


I N rRtliunHiiK Iht- BtrenKlIi and efflctcncy of tin* .Jap- 
anoxt* imv>, It li>, well to miike n dUtiuction between 
the kIiIiih whleli were built prevlounly to the Hutoso- 
Ju|uinei4e war mid tbime built In the ten yearn which 
have Intervened alnce that at niggle. The fleet iioMaeawd 
by Jatuin at the otK'nlng of the war wna thoroughly 
modern and repreaeiitod, both in Ita battlcHhlps, cruia- 
era, and dfMstroyera, the latoat practice of the British 
and French imial architects who were responsible for 
the design of the .Japanese ships. 

The .Japanese war material was good and It was well 
handled, fur It nas the eoinnion Judgment of navul 
exjierts the world oicr tliat the natural aptitude of the 
Jaiianese race for the sea showed Itself in the skill and 
daring with which their fleets were maneuvered and 
fought In the various operations of the war 
Jt WHS one of the remarkable features of that strug- 
gle that the .Japanese nnvy emerged from the conflict 
atronger Iti mnleucl than It was when the war Itegan. 
This was due to .lapatiese valor and skill In the battle- 
Une and .Jnpiinese Ingenull.v In salvage oiHTutlons con 
ducted on Ihe siinkeii Kussiaii fl(*et In Port Arlliur. 

With all Ihe eMK'i'leiice of llie war to guide I hem. H 
WHS to be eNja’cted that tin* new liallleshlps and cruis- 
ers liiilU by I be Jaiuinese since the struggle should be 
greatly suis'rlor In the older vesw'ls; and so well have 
the .Jnjmnese e\|s*nd«l the funds available for new 
construction, that. In spile of the enormous financial 
burden laid iijwn them by the war, the Japanese navy 
bolds to-day the fifth jiosiUou among ihe great navies 
of the world. 


The close of the war found the Japanese In posses- 
sion of eight IwttlesblpM; and of these four, the "Pugl," 
"Asahl," “Hhlklshlmtt,’’ and “Mlkasa" were sbljMi which 
had passed through the naval campaign and survived 
Its iierlls. The other four, the “Iwaml,” "Ulsen." 
".Sagaml,” and “Suwo,” had been captured from the 
Russians. 

Of those eight ships, the least valuable to-day Is the 
’•Pugl," built at Bllswlck In 18WI She carries four 40- 
CRlllier 12-iiich and ten ao-calllier 0-ltich guns, and Is 
protected by a belt of 18-lncb Harveylaed armor. Her 
present His*ed la probably about 10 or 17 knots, and her 
disidawment 12,:i00 tons. The "Asahl" and “Hblkl- 
sblmn,'' also veterans of the war, were built in 1901 
and 1900 in Kngland. They carry four 12-lncb, 40- 
ca11tH>r guns, and fourteen 40-callbcr 0-luch guns, and 
are protected by a belt of 0-lncb Ilarveylaed armor. 
Their displacement is 16,200 tons The jiresent speed 
Is about IS^ knots. In common with the “Fugi," each 
ship carries five torpedo tubes. The “Mlkasa" will be 
re<*ogitl>ied as Admiral Togo’s flagsbiji during the war. 
.'<he is of 15.200 tons displacement and mounts four 
12-ln<*h l.'Vcallls'r and fourteen 4!>-cnlllH>r U-lncb guns, 
and Is protecteil by a fi-Inch belt of Krupp armor. Her 
speed Is nlMint IKMi knots. Built lu 1900, she was acci- 
dentally blown up in 1906, but was raised and thor- 
oughly reconstructed. She is to-day a serviceable ship 
of the iire-dreadiiougbt type. 

Of the other four battleships, the “Iwaml," a French- 
built battleship of the “Oaarevltch” class, Is of l.'l.tJOO 
tons disiilacemeut and 19 knots speed. She mounts tour 


46-ca|lb«r 12-liich and alx 4&-callber S-ineb com* UMl li 
protected by a belt of TVi-inch Krupp armor, hw u l dpi 
having Internal armor as a protection against torpedpM* 
The “Hlaen" la of particular luteroat to ABierleMHk 
liecause It wbb built at Cramp's In 190S!. She waa ttp- 
{ledoed at Port Arthur, repaired, and then Sevang 
punished lu the aortle In August from Port ArthSTv 
where she was subsequently scuttled and then raleatf Igr 
the Japanese and remodeled. Hbe la of 12,700 topa. 
16^ knots speed, and mounts four 40-eBUber 124aeli 
and twelve 46-caItber O-lucb guns. She la protected by 
a belt of 0,lnchea of Krupp armor. 

The remaining two battleshlpa of the eight, the "Sa- 
gumi" and “Huwo,” were built at the Baltic worka In 
1901-1902. They are of 13,600 tons and ISH knots 
speed, and they mount four 46-caUber 10-lnch and ton 
46<!aUber 0-Inch guna, and arc protected by a 0-lneh 
belt. 

Japan possesses a homogeneous fleet of nine aimorad 
cruisers, all of which took a very active part tn the 
ojieratlons of the Russo-Japanese war. In proteettoo. 
gun fire, and sjieed they are very almllar; and It If a 
remarkable fact that Admiral Togo did not hesltato. at 
lluH'N, to place them in the first line of battle. The 
“Nlsshln" and "Kasuga,’' completed In 1804, and par- 
chased from the ItaUaus, are of 7,760 tons diaphumaent 
and mount four 46-caliber 8-lnoh and fourteen 464allber 
0-tnch guns, and are protected by a belt of fl-inch amor. 
Their speed Is about 19 knots. The “Aao,” eaptorad 
from the Russians, was built In France. She Is of 7300 
tons and 22 knots speed, and mounts two 4i6smUb«r 
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B«ttle«erulMr “KoBgo**; bIm “Hl-yel,'’ “HBrunB,” ond "KlriohimB.*’ 

'MMh 4KKnUber fVltich gunM, and l« pratected 

IV^W belt. The elx araoMd crulaera, tbe “Id- 

“Agumii,” “Taknmo,” “itfUama.” and 
l|if« of about 9,800 tana dlaidacoment and 220 
, id M kaoli apeed. They are protected by a 7-1nch belt 
aa4 taoaa^ four 40H»ltber S-lnch pina and fourteen 
dOdaOber Clinch suna. 

Claee OM) war Japan haa oeamtl^ the conatruction of 
wawred twuiaera. 

Jaaaa pH weoBOc a oome flue aoout-cmiaerB, the beat of 
aiUeh am the three veaaela “Hirato," "Tabagt,” and 
*tjUkBiB4” of 6,000 tona and 20 knota apeed, mounting 
ddaeii flO^llber Kuna, and protected by a 3-lnch 
dNk, Theae were completed in 1912. A aomewhat 
oMer aoottt la the “Tone," of 4,100 tona and 23 knots 
imead, tnoontlug two flO^wltber O-lnCh and twelve (SO- 
CalUMn’ 4.7-inch gtina and protected by a 3-inch deck. 

THaiW. laat-named four vessels were built in Japan. The 
AM hlao Includes eight second-class crulaera of from 


3,000 to 6,600 tons displacement and from 21 to 2.3 knots 
speed. These Include the “Soya," built at Cramp's, 
sunk at (Chemulpo during the war. and subseciueutly 
raised and refitted. Her trial apeed was 24^ knots, 
and she mounts twelve 4&-callber 6-lnch guns. Another 
historically interesting vessel la the “Tsugam,” of 6.630 
tons, carrying eight 6-lnch guns and having a Bi>e«d of 
18 knots, which was sunk at I'ort Arthur and subse- 
((uently salved and reconstructed. Belonging to the 
pre-bellum period are nine smaller gunlioata and 
cruisers of from 1,200 to 4,200 tons 
The Japanese have paid special attention to their 
destroyer fleet, which numbers flfty-two boats, with two 
under construction. The fleet is modern, dating from 
1900 to 1914, the largest batch of thirty-seven boats 
having been completed in 1908. The naval list Includes 
flfty-flve torpedo boats, and fifteen submarines, with 
two building. The two under construction are of the 
“Schneider" t.vpe and they are to have a surface speed 


of 17.5 kiiots mid tl nimhhI subniergod of 1) knots. The 
IxsitH lit (lie “Vlekcrs’’ I.i[)e linve it H|«‘ed of 13 knots 
on the surface and S kiiols submerueil 

The new navy of Japan, dating from the war, con- 
sists of large, swift, and heuvilj-unnoil ships In which 
are* emhodled the exiierhuioe gained during that con- 
flict The first battleships to be added (in IlHNIi were 
two Kngllsh-bullt vessels, the “Kashlmn’’ mid "Kutorl,” 
of 10,400 and ](J,00() tons displaeeineiit, resis'etlvely. 
They mount four 45-coUbcr 12-liieh, four 4.'i-caUbor 
lO-lnch, and twelve 45-callls>r 0-inch gtins, and arc pro- 
tected by a l)-lrioh licit, The jiresence of the four 10-Inch 
guns entitles these to he plaml In the semi-dreadnought 
class. 

following these ships come two unl(|ii(> vessels which 
might be called senil-battle-cruiaers, the ‘Tsiikuba” and 
“Ikoma,” of 1.3.700 tons displacement and 20V4 knots 
speed. They mount four 4riciiIilH*r 12-luch, twelve 
(OonoMed on page 3t0 ) 
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A Modem'Military 

Various Methods of Building Temporary, Permanent of ‘ ,? / 

ip In far morr aubatantlal tlltlnif two wind Hcre<>nfi agntnat each othar in 
Ingeniously planned than nor shown in Fig. 2. the angle at the rtdgh ' 'tP 


A MOltiaRN military (mmp l« rar more auwitantuu ninng iwo wina acreena a»nu»i, eB..u ^ r. 

iii oburai'ter, fnr more tngenlounly plaiin^l than ner shown lu Fig. 2, the angle at the rldfe brthg'W, ' 9^ Srftliung'glMHai,^ 

the layman realizes. It may la? only temtan-ary. In degrees. AMumlng that the betgW Of.thft fii^ 

which case It Is const rwted liy tlic troops In the field the ground la 0 feet 4 Inchee, the ^Hdr will llfir* * , *■ 

themnolveH or It may In* of a fairly permanent ohar-* hroadtb of 16 feot 6 InchM, or rocna gmtmgll. lo^ 4tan 

aeter. In which case ' It may ho built both by soldiers rowg of cote and an alale a ytrf IwfU ^ ibMUWaM. IkWM >r |Q t|l|a^ 


which case It Is 
themselves, or 1 
aeter. In which 
and civilians un 
or as they arc 
alinplcst Ilf all I 
arc used slliipiN 


c of the engineer corps, of the type shown Ip Fig. «. ftoaVda <» U 1 I 4 




arc used sltnplN fm hivoniicklng. and 
the most chibi.uitc iirc those lu which 
hills mill hiirnicks are used In order to 
jirovldc some iiicusiirc of protection 
iigulnst the weather 

Olulolisly the most useful protection 
iigiiliist weiithor is the well-known 
iiim\ lent. In erecting tents, the gen- 
eriil dlit'ctloii of the wind prevailing 
nlsnit a eauip Is oscertnlmsl, and the 
tents are pitched In linos piiriillel with 
the wind's travel In order to shield 
the (riHi|)s from wet and cold soil, a 
WooiUui tloor Is onllniirll.v provided, the 
mst*sHar} nmleiliil being found either 
on the eitmping gi'oiiiiil Itself or being 
carries! aliiiig from the lust cuinp. 

t'lreiiliir wind ser(«ens, Hiirroiinded by 
a ditch, lire to la> found In inmo mlH- 
tarj emups us ti jirotectlem against 
storms. Tlie’se* screeus are built by 
driving In pile's to a height of three 
feet, the piles being eoiinected by rojies 
of straw or grass Agnlnst this struw, 
branches nr the like nre pllesi so tis to 
make H wall, which Is held In place by 
a la.ver of e'arth at Its foot (Fig 1) 
If long tsiles can be obtulne'd nnrl much 
coveting straw, panels from seven to 
eight feel eim he tied togethi'r and siip- 
portfHl h.t poles, us a proteetliiii against 
the wind (Fig. 2). 

(’ump huts are most easily made by 


the beams and covered wttb tar paper: 0n» gatda at»d In at fllgi DaiiM time ib tl^ 

' . ,tbg A«attt»«i^!^, 







Plan of a German camp. 

B, -ecBtry. r, oAvcni. B, ammunition ealsaona B, foddsr. * 
0, tuna PA, baggage wagomi. K, atalla B, blachantttw. 
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iWt'nore tfaag iOk r' 

'beanw. An Ut^ etom. ‘ 

tlw Interior, or g ' ' 

tgrf, or the Him. If , , 

not be readliy obtained, IM ’ 

and taeat cana are fasb^klMd’ Ifdie'. a , , 
plpn WbeBtbebutl»lm»t,4agdiiMwnr 
excavation, a eloping rootle eeiplo^ . 
ae shown in Fig. 4, oomUpecd «f W* 
oral layers of earth and wood. ’ Mh 
heavy roofliig Is nocese^ to |ve|mv, 
the men within tbo taut fl^ 
ehrapnel fire. ’V''':"' 

Instead of bate, barradha eiHt;i^ 'pf , 
constructed with vertfoal 
Tfwy ate built with burtid poilAl & ' 
stanchtona. Joists or JolMd' 
may be ueed for the poata. ''"iHlp '*^9, ' 
are boarded up both from vt^ithont |M,, 
within, and ttm hollow spaee " ' 

|« fltled with turf, moss, aarth, aiid $m 
like, as a protection agalnetheaterdi^, ^ 
Window openings may be pv«idi|M'^ 
may appear neoeasary. In wlUUr fllili’ 




— — — , . .1 ^ 

|}caaralf{«w«r«Gerimuiidllta#e«M|i«''.'' , " ''V;,' ' 

The small vijjws above iltoilTat(i,tlif conrtmetioB of » well (Fif. »), a psrmaseot map »ft of 'wefd''‘ffi#-'‘d)i 
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B p Hkutef Mdl tUiM. AAC* an, atoept from curl- ■trongly that 

unNlM, iOtm 'otitpir aM U t hiui nothtsc alaa to do, I wouldn't road equal number 

itUai mad tape a Utrotrf that tuiee two la dm or that the earth le auade them, 

attaindaata to flat. A« Hualar Mwe mnarked, one doesn’t reach years I really tbl 


strongly that it Is doubtful whether anything Uke t 
equal number of German mieslonarlee could ever pe 


S i to trj^ .Uli y j wr, ■ tta''attaiodaMtg to flat ia Huxlar Miee mnarked, one doesn’t reach years I really think that sort of thing matters. Of course, 
d||i;tallW^ and the Uke. of dlMiretlan wltimut deSnltely deddtng that eome one must have a rifle. Well, Bernhard! knows how 

icma ilii to S in and 8^ ^nga are not worth examining. But there are little many rifles everybody has got Having your rifle, It is 

Igi art ttMh fh ona al^ watt five touches of uneonsclous humor about Bernhardl which useful to be able to iK>tnt U approximately In the direc- 

inwii in Vtg. 7., lihe Moatated earth help, the bored traveler along the stony labyrinths of tlon of the thing you want to hit; a fact whicli has 
DOt tb’foniB a WllMMlOld, if there his argument At the bottom of page 68, tor instance, apparently been a little overlooked in the Oertuan 

a¥ iMitulalid^ IdtcdMna which can be he makes the handsome admleslon: "War is not always army; but also the spirit In which the man with the 

butlt pf bfhdt hr of Iknfiitone and the final Judgment Of Heaven." rifle pulls the trigger must have some bearing on the 

» gaasMW catt hnild nOCh a hearth In d?he rest of the book seems to be written with more result. 


8 ar iMiwIalidw Idtdiena which can be he makes the handsome admleslon: "War le not always army; but also the spirit lu which the man with the 

butlt pf hfitdt Or of IkOfiitone and the final Judgment Of Heaven." rifle pulls the trigger must have some bearing on the 

» gaas^ oatt hnild nhOh A hearth In d?he rest of the book seems to be written with more result. 

kwodreA hriekg aad twvw ihe whole gusto ; he leavee the realm of theory for that more The fact Is that Bernhardl Is a' German military 

fliof, '||!or 0 oibi^ 'OoakpahT' (squad- Interesting and congenial region, the region of partial theorist and is tremendously In love with the Gornmii 

the edUtrons of iih tacts. Be is a great man on numbers; number of men, military machine. One can understand this. Any big, 

(d, number of guns, number of horses, number of ships, efficient machine is attractive. Marine engineers and 

the bnttt tC necessary by the field and extent of territory. He knows the relative fighting central Htation engineers often have a positive affection 

•order to provide the troope with powers of all nations ihckoned In “men put in the fur the muchlnes under their control. To some extent 

''WfellSivWm)jliiiennw ths term Veamiiic this explains the Invasion of Belgium. To 

ri>sp«.ot the neutrality of Belgium would 
be to Impair the efficiency of the German 
war machine. In a way. It offends one’s 
artistic sensibilities. Here Is a scheme, 
an Ingenious, ijerfected, flniHh(>d schemts a 
beautifully symmetrical, artistic whole, 
and you ask me to ruin the whole thing 
by leaving out a i>art of it ' 

It is the fault of siSHMatlKHtioii all the 
world over. One's sense of projiorUon b(<- 
comes distorted. Nothing matlers very 
much except one's own particular Job 
This Indifference and exclusiveness Is 
very marked In scienliflc men, not only 
where the arts arc concerned, but even 
where other branches of science are In- 
volved. I knew an old professor of 
physics who used to refer to “botany and 
tile other occult sdenees.” Bernhardl has 
come to think that the German war niti- 
cfalue Is the most Interesting and imiMir- 
tant thing In the world, not isvniisc he is 

^ a wicked German, but merely because be 

at t rg tw la used for drinking pur- ^ Osrmau military camp at Vlad. ^ hnman being who has siieciallsed on 

iind flta down gtrsam water for — ““'bine. There ore 

Iff and for bathing. Suitable I Plenty of people Just as lll-balanced, only 

endeavors to define the relations of bto 

font the banks from crumbling. _ r'. subject to other subjects, he generally 

are dug for watering horwe; " - EL-rtfasaa.^' ‘ ® 

l<Are provided only In case of ne- J aELi — , " jilwiPK ^ Cambridge senior wrangler 

•“and are then propped on posts 2 K **** 

m by means of pumps. Pipes may g ‘ V “•* he llkisl 

m If water lies at a reasonable B B.M > YW ^ sec what the 

m oth« words not, more than 20 tu. ft H i ( ' % 

amending upon their else, these \ |f Germany Is a specialist on a big scale 

dtl deliver from 4 to 22 gallons of specialist’s faults on a big 

per mlmite. If water lies very TilS.WWtiW'ta" scale. Its errors, quite naturally, are also 

W snrtaee a hole Is dug and a cask, “n s big scale. The Invasion of Belgium 

Mbm of which has been knocked was very fit and proper from the point of 

Blaoed in the hole to form a basin. military specialist, but a hor- 

water lies at a greater depth, the n 

way be formed of box sections, everybody else, I hope this example will 

iW one on top of the other, In poel- rx-;-- specialists more humble, but I doubt 

Klff. 6). If the depth is greater stlff-uecked 

^inet^ a kind Of shaft must be 

|s wooden sections Mug driven In f '"'i 

£ the other, the opening at the a \ H preiwnce of the specialist s complacent 

!g greater than that at the bottom. 4- \ f serenity, win watch, with perha,« a ^ 

iter la ttien raleed by r^"- of a ^ '*f ""th ? 

V _ . . . . . again a specialist has come n fearful 

BanflOBI Bffieotiliatl Examples of atructuree used in permanent camps. cropper. 

y Our iMdon Correspondent jug i._iicreeB» for protection sgaUst wind. Ft* a. — Another style of wind screen, thet 11 I o 

Madtrur won n»vnhB»n'a twmlc osn be converted Into a shelter PI*. -Klevstlon and plan of round straw hut, adopted CellUlOfle BpOflgeS 


the Iron framteff 
«Ml|..'aw^:'4lMt'->kcry column always 
Mtirtar, sand, 

«iffiS^>'<i(kNMi^ obtained on the spot. 
IWitafc’ gA l ’ lWthn ii l Wny the iron framing of 
with the brick and 
ewAiiW^giisniliaif^ except by breaking the 
other armies It may 
'nwifiilae work to be removed 
completed; but in this 
tm W'l* build the oven. The 

.f* idwHtii' first constructed, with 
an ttwy^ the rear. Stone. 

snodh-iMe nM'Wied In the foundation, and 
a »WN^ |tf hMtffc completes the masonry. 
At ftpr owda chimney is built and at 
HW fagWhCd Wbt draft holes and other 
eewtofliaiit opsaWwa are provided. A pro- 
taatt# iWiC dsn^ the bole. The oven la 
QOiMdiitaly peotected by day. stones, 
gW^ and ^ Uks. 

Tig wglsr s4>ply of a camp la a mat- 
tsr dC fMilt hdiportanca Only running 
Wfltsr Id iiaata .' in the German army l3i« 
wpWfMttl Wgtad ta oeed for drinking pur- 
poosi find MW down stream water for 
WffdMflff hgtawi and for bathing. Suitable 
•Mbb nottlr' flie men which water la aafe 
to ilKblk aad which may be used only for 
hotUlw. Ik shallow or narrow atreams, 
hMlIto M* fug or amall dama built so as 
to fitow A feservolr of ample dlmenaioua. 
BtsMAag Stones are provl^ to keep the 
smtoc «UAn, as well aa board protection 
to PWAsnt the banka from crumbling. 
BMfaw are dug for watering horses ; 
troofllW'Are provided only In case of ne- 
toimr, ^and atv then propped on posts 
and flllllia by means of pomps. Pipes may 
ho d ii W If water Ilea at a reasonable 
llUltili. lA other words not more than 20 
fset XWliendlng upon their elac, these 
rtwawil deliver from 4 to 22 gallons of 
watot, tt«r mlnnte. If water lies very 
■ear Aw anrtaee a hole is dug and a caak, 
the IMtbiD of which has been knocked 
osd, W flaoed in the hole to form a basin. 
If flto water lies at a greater depth, the 
Wuha Wtoy be formed of box aectlona, 
Wrtvsa tb one on top of the other, In posl- 
Woa tfliff. 6). If the depth is greater 
than A^netecs, a kind of shaft must be 
wadwiie wooden sections being driven lu 
one sdipr the other, the opening at the 
tow hdiw greater than that at the bottom. 
The WAter la toen raleed by means of a 


BanfloBi Bffieotiowtl 

By Oar Lsmion CamspendeW Bi* i.-«c 

I TB been reading von Bernhardl’s book ^ ««» 
"GemwiW and the N«tt War" and have 
haan atioh intereatejli in the way It Is 
Witten. Ah Is usual with ^man books, 

A phllomi^lhkitt totrOdAetlon preoedes the really bnsl- 



Examples of atructuree used in permanent campn. 

FI*. 1. — Screen* for protection ngalnct wind. Ft* a. — Another «tvlc of wind ■creen, thet 
can be converted Into a shelter PI*. ».--mevntlon and plan of round straw hut, adopted 
tty the Austrians. FI* d. — Suahen winter hut, nsuaiiy constructed In iDtrencbmcnts. 
(niustratlhna from '/fosdbech /Sr ffttr and FloMa) 


flaaT^ tottsW^Tn tim way It Is ft the natural article have long been 

Witten. Ah is ij olth ^man books. ^ow we are to ha ve them made 

A totrOdAetlon' praCMdes the really bud- fluid’’ : he arranges his flgures and draws conclusiona from a product of cellulose called "vlskose,’ which 

mun nki; but Wito Bantaaidl the philosophy He seems to me to have left something out; he nowhere ought to make than considerably cheaper. VIskoae Is 

atcllMB Ae W oxoeefilttifljl pertAfletory. It Is so obvious estimates the relative fighting power of dlflerent Ideala the xanthogen add ester of cellulose, and the process Is 

that to Writing it hs» Wer^ to one of the I cannot help thinking that what a man fi^ts for has thus described In Vmaokav; 

lAtheriWld’a tonWtteiWl thAi'AWluL (lAVAmu t todlBnn something to do with the way be fights. Would a Gar- The vUkose la stirred up with an aqueous solution of 
of I have man, fighting to impress his superior culture on that caustic soda Into a homogeneous fluid. This Is allowed 

A WM cAtWa mniit rf lauds, barbarous nation, the Fremffi, fight quite as hard as a to atand for several days (tho so-called ripeiitiig of the 

, AS A 'irih, a nttta tlW Afid Uht quite Frenchman fighting to preserve his home inviolate, to riskose) and kneaded with strands of hemp cut Into 

■ ilM|AA||igtUff8Btiv« Although keep his' passionately loved France a nation, to prevent finger-lengths to form a "fiber dough ’’ Into this are 

egie a little a repetition of tiie horror and humtttation of 18TO? evenly stirred crystals of Glauber’s salts. The sl»e of 
;t a ‘ Surely the passtpn to proselytise the missionary fervor the cxyatals corresponds to the else of the pores desired 

ocikli^ |A*A tw ttAWhAedi serves never reaches quits such heights As tbesa And then in the finished sponge. This dough Is then shaped into 
suliliS^ ‘ those low-ctaws AHceanaries tolled English soldiers and round or oval pieces of suitable dlmeiistoim. 

», eetoaffloM.- fc. TtoaW ‘,( absi>> .' whA '«rhe sailors— WAll, thto sehiAed to tiilnk, to their uneducated Finally, the siwnges are Immersed In water, which 


/Ahd '*rhe sallors-wAll, th# aehu^ to think, to their unedm 
iw# -hAt -5riWTti)~ •tjo iriy mwffi my. ihat 'Kahrilr .Etli ia trying to rale the roost 
can ba IMt flW AAople in knowing nothing of tiie advantages of the German 
taw, they objaet, .Tbsy . ohjeet quite atrongly 


to their unednoated Finally, the sixmges ore Immersed In water, which 
rale the roost and, dtaaolves the crystals of Glauber’s salts, leaving the 
of the German cul- oorreepondlng pores. The whole process consumes some 
quite strongly; so six weeks. 




. Torpedo Warfeire } •, ,\' ' 

Description of the Mechanism by Which the Torpedo is Driven D^ei5r|pjifljy |!0 Its 




1 \ tln' iiivHciil of ItH (levcloitmoiit tbon* nrc* throe 
mioHioiIh 1>,v wlilcl) (lip Hutoniolillp torpedo 1« started 
on itM doslriictlvf fllKlil. Kirnt. it inoy IH* dlNcliarBod 
throuKli tin- Hide of ii l)ntllfnhli) or cndHer «t n depth 
of from twelve to flfte('ii feet lielow the mirfaco of the 
water from (i tnlm eoiitulned within the hull of the ves- 
sel . neeoiid, It iniiy l)e dlHehnraed from u launchluK tube 
mounted on the deck of u destroyer: and third, It may 
be dlaehareed from the iioho of a aubmarlnc. 

It la the aeeri'Cj and InvlsltiJllty of torpedo attack 
which Invests It with such deadly moral and t)hy8lcal 
effect, and for this renaon auhtuarlne torimdo attack la 
far more eff(*ctlvc, both In Its ubtltty to 
gel home upon the enemy and In Its dla- 
eonei'i'tlng effeet uimn the morale, than 
when It Is delivered from a hattleahlp or 
cruiser, or from the swift torjvedo boat or 
destro.ver. Hroadlj si)eHklng. the torpedo M 

tulx' fitted In the larger shlpa can be ™ 

brought Into um(> only In the later phaaes 
of a hard-fought engugemonl, when the 
enemy's gunfire has Imen silenced or 
greatly redtieed, and his shliis have heeo 
HO badly cut up that they hav'o hwt their 
nianeuverlng power, ami it Is possible for 
the enemy to draw In within easy toritedo 
range Pestroyer attack will generally be 
carried out at night or In thick weather, 
or when the enemy's line has been broken 
up and his ships are more or less <Tlp- 
plevl and the rapid-fire batteries silenced. 

Attack by submarine, however, can be 
Nucoessfully carried out at any time of the 
day or night; and the records of the pres- 
ent w'ar show how successful such attacks 
may Lk> 

The ob.1t>cl of all torpedo warfare Is to 
detonate ti heavy charge of high explosive 
ngalnst the submerged iwrllon of the hull 
of a ship, and wllli such damage that the 
enemy will either he sent to the bottom 
or will he so seriously crippled us to be 
Incapable of successful maneuvering The 
Ideally perfect means of altuck woukl be 
a man-controlled suhmarloe carrying an 
enormous charge of explosive In Its nose, 
and riossessed of suttlclent six'ed to enable Discharg 
It to overtoke the enemy and explode that 
charge unerrliigl) at a carefully selected 
IK)lni on the hull of the shlip, preferahly 
abreast of the magazine Aitemiits have been made to 
devfloj) such a weapon ; hut thus far they have been 
defi'nted, tlrst, bj the imiiosslhtllty of building a sub- 
marine of sufficient sptssl to accomplish this result ; and 
second, by the fact that the detonathpii of such a large 
charge would lucnii the Inevitable destruction of the 
submarine Itself 

in the jireseni slate of the art (he work of delivering 
the vital blow against the ship Is entrusted to an auto- 
matic, self-controlled, niinhitui'e submarine, known as 
iiio fopiuui,. 'n,.. (|„, ijuartormuster or his 


(sjulvalent, who ta the sabrnsrlne gttemds to t)ie gteer- 
lug in the vertical ahd horisontal ptaiioia, la tatm by ,a 
wonderfully IngenioiM and effective autonuitk ataeilaff , 
mechanism, which, If It be praperly atUnsted, will gatty 
the torpedo at an Initial speed of 40 ktMla nnentatiy 
to the mark through a distance at from T«0(N> to 10,^ 
yards. The British clalin to have devrieped tb^ own 
Huhmarlnes to a point at which they will do aconrste 
shooting at the last-named dlsUneo. Obvionaly, the 
chances of error are Increased In proportlod to tbe dis- 
tance from the mark, and hence It la always the aim In 
torpedo attack to get as near as possible to the enemy 



sotenaHnes in exlatence ; the 'type IWenPW 
and. known as tbe 21-lneh Blies^teei fp tlliM^ 
toh»4» eooslats, essentially, of *. " 

'dC gmmetton carried In tbe heed, 
the llhMtwtions, an air tank ^ 

power la tbe bbape of a enaige of 
air, an engine for propnMon, and 
tfObtal 'TUddmn for steering In tbe 
Itoal planes, wHh automatlcf means forlBilMip^ 
rndders. With this general description pdliiHdf^Ml^^ 
follow. In detail, tbe longltadinal seatlai<edM% 
very clearly Interior construction of onell|lt‘t|biet,jll^^ 
wonderful machines. 
nose of the antomohlle 
ton charge of 2S0 poimifc,' 'Jlnilrtldl' 
safety pin 0 prevents . 

plnnger or striking rod 
antomohlle Is loaded into 


e of a torpedo from a launching tube on the deek of a d< 
Note the air exhaust from the tall of the torpedo, 

before the torepdu is launched. It Is In this respect, In 
addition to Its invisibility, that the submarine b the 
bcau-ideal torpedo vessel ; and in the recent attack by 
tlermau submarines, in which a single blow has hero 
sufficient to send the enemy to the bottom. It b probaUe 
that the submarine crept up, unaeen, so dose to the 
victim that It was practically Impassible to m*— the 
mark. 

Wo present three illustrations showing the estenal 
appearance, the Internal mechanism, and the method of 
launching from a destroyer, of one of the latest 


(7 b removed and the plunid'r,W't»ltlPlit 
is In position to strike and^'iisa 
natlng charge D which iMii#' 

through the guncotton cbsmK 
dlately back of the gunoottdi to i^M 
tank B fllled with air at Mglj^iiltosigg'.'.'Ml- 
pipe leads through a ivdndad'.toAMtoftor 
turUne engine. Which through adllilt A 
drives tbe two prepenera I, /, to 
dlrectlona '* '*'( <■’ 

Immediately baek ot the air togk A 
wliat used to be known aa the idwN*' 
chamber”; and tor many a dseadpUsdlto'’' 
earlier history of tbe torpedo tib jCdinto 
of thb chamber were e n eees a f a 'Hy" tob ' 
coaled. It contains tbe meehanidit, itoT 
maintaining tbe torpedo at tbe iMttS* 
depth of about fffteen feet below M 
face .of tbe water. Thb it doCs W'WMS* ’ 
trolling tbe burlsontal rudders atAa'^tolt. 
of tbe torpedo- Immediately at tllMI iW|to-> 
of tbe secret chamber b a uamipr .,tntoy 
psFtment perforated on lb ouMUl* Vtfll 
to allow tbe water to eater and tilM* i 
hydrostatic pressure due to toe d#to af 
the torpedo below toe suifkoe M tt* 
water. ' 

The rear wall of to» aseret e{hMStts» 
atrayer. carries a pbtou valve S Wldeh A 

able ot movemmit in the dlxeetton||tf toe 
axb at tbe torpedo. The rear gMl to 
watertight and dexIUe, and the passMto 
of toe water upon It. tendtng to drive It InwIhM, to:’ 
reabted by coll springs, as shown at JT. At a ' 

predetermined dwth, according to tbe tonshw at .w 
spring, the spring and toe water ineasare wUl 
eqnillbrium; below that depth toe pbtam valve will W 
driven in by toe water preosum, and above 1% ito 
spring win push the pbton backward. To prevent ^ ton 
sudden fluctuation In thb action, the pbton b cmuieetoa 
to toe rod of a swinging pendulum It, The 
of the piston valve due to thb vaiylag bydltotkw 



A longitudinal section through a Biiss-Lesvitt torpedo^ shewing the dbpaaitiea af the' an^lai^ S 


P, plunffvr or atriklaa rod O, Mfoty-pla. t: 
ai'iii'i- runtrol wpchaDlxm. S, RUbmerKence vah 
V, Murvo-niutor. U, V, rudders (or borizoutal c 
body. I, a, bsllMt. 


Rum-nttou barge. D. detonstlos ctww. 0. air-flssK. -dkaiaUt Mve;^ 

IHE orrxRNXL BxeSAmM w rax uam yWi uvuSi^, ■ ‘ 
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rfestroyer 

; Cllances of Death hi Battle and from Other Causes 

By Alfred J. Lotka 



thecMti 


ewt>' W'htiMf 'taw 

" '""toltft'MWj*. " 

|jw 

I'^ili WMiutaa to 'CdMlw' !ip4lh fsmb 
.tiwt d#am'WUt mm 
It la 

j|i laqpa |HiKt»«effn« Anna «f long 
predtot vajy ctaMlgr tb« 
a Uvaa tlutt a giraa oon- 

..^ it In war, too, lawa of 

li;^;«|MMClT«, tbcogfa heiw, wo Jmito 
^ l#aif woaitb of data baaod on 
‘ ‘ ■' I from whlob to draw 

[daitipiia, and fortbennora, coiidl- 
^U» m wWrty dWTeront in different 
*W lAange ao oxtenalvely in the 
tbe aneceaalve ware, that 
a*o naoeaaarily nnoertaln. Of 
01^4 VlifM ew reqnlaito data of a prob- 
li|4 bf ebMWaa In war are given, there la 
ito Afltenllor la drawing the logical con- 
M <M> oxaaipie, oonaider an 
An^ oi^ iaBO,bOO men, who engage In bat- 
ag itah a loae of 10,000 killed and wound- 
eid. atippooe tbe gapa in the raaka to be refilled by 
iwH^dnemantB, and tbe army, now once more 260,000 
ate^, io.il^t a aecond battle, and ao on, the naaoaltiea 
tadw bt Aadh battle 00,000, wbtcb are made op by freeta 
tfiWiia btfOK tbe nmct enconnter. SuwMwe five «ueh 
bbltlM to be tongbt. What are the chances that a 
■Ign ta tbe original army of 260,000 chall fight through 
abd.gnrvlve all tbe five hattleaT 
^ anawer la not hard to find. The chancee of eur* 
vlval onbart after the first battle are evidently 
2(4000/200,000, or 4/0. 

In tib* eeeond battle 200/100 men of the original army 
are O gntiog , and if we aupiraee caanaltlee to be evenly 
divided among the original men end the fresh troafw, 
tlwa again of tbe former, 1. o., 100,000, will come out 
of the battle nnhnrt Blmtlarly, at the third battle % 
gt lOO/HlO, or 128,000, survive In condition to engage 
Uff a fourth time. Of these another %, or 102,400, 
enter the fifth battle, and Ustly 81,920 escape from In- 
Jigry In tbe fifth battle. There were In all 250,000 men 
In the original army, hence the chance that any one 
of them wUI survive five batOea with tlie casoalttea 
gltd re-enforcements as Indicated are 81,020 : 260,000, 
or <1.112768 :t 

If the reader la mathematically inclined, he may 
aguiee himself by proving that the probability of a 
given soldier of the original army being put out of 
adtion In « battles la 

'‘-g^‘+f+(r)*+(r)'+ ^(0 f 


the remainder, 44A by aloknees. In the Frnnco-l'nm- 
glan war the loams of tbe Oermans were S4.7 ]H>r tiiou- 
mnd from wonnda, and only 30 per thousand from sick- 
ness. This la explained partly by the shortness of the 



-or 


-ar*' 


One oonolnsion from this formula la, 
that It' wonld tjifce an Infinite number of 
hattlea to put ont of action all the men of 
tbe oMglnal army (L e., to make tbe prol)- 
abt^ Of a given one Ijolng killed or 
waWM eqjual to unity). 'This, of course, 
dUnregarda deaths from dbieaae or Old age, 
Whlag would haw fbaped in the last man 
kaw WdUo tte Inflblto seMes of battles 
had 'btgb iMU^ onti , , 
add tUMias m auwa to he Cfuwd in war 
than la tbe tMama» 

wgr. ilNtenitb" 

<'a^ «!iftr,i 

froai tNNpp' 

and ttr. 

tout 

&a^* 

^tSSakbig 'MbMA: W leab:. Ih . 
«bas,;^aa|i 'of^^ i~ 

■ jbj 4 "liM I 



)f kiUiag. In the RuieoNlapancae war 70 pounds of gold 
ballets were spent per man killed. 

campaign (seven months) and partly by the fact that 
the Germans were greatly anperior in numbers and 
were able to atmd their alok h<Hne. In the Kusso- 
Jnpanese war the ratio of deaths by alckneas to deaths 
from wounds waa three to one among tbe RusaionN and 



The paradox of the bad shot. The fire of poor 
marksmen may be mwe effective than that of 
sharpahooters, 

two to one among the Japanese. Aa for tbe present 
war In Kurope, Sir William Osier ban made the follow- 
ing observations : 

‘T think this war will aet a new record for low mor- 
tality among the wounded. Formerly, with the best 



first aid and hospital work, a mortality record of five or 
six per pent of those who reached the tM«s«> iKwpitiils 
was coasldertsl creditable. UP to date there lias been 
Init one fatality out of more than seven hundretl winiml- 
ed who have reached the base himpitnl at 
Oxford. This death was caused by tetanus 
“Tills result Is iwrtly duo to tbe self- 
sterlllr.ntloii of the nnsleru hlgb veliK'lfj 
bullets and partly to ellieient Held first aid 
1 have yet fo see a wound by either a 

duni-duin or Imllet. 

"If the e\|K‘rleiiee of tbe past eounts for 
aiijfbiiii:, tbe evpedlhonar.v foree on tbe 
f'olltliiept has mole fo fear from the bncllll 
of typhoid fever fli.iii from bullets or 
bayonets. In the Itoer war baellll ao- 
countMl for 14, (XX) of I be ““.(MM) lives lost. 

“All tlgUtlng forces should take advan- 
tage of the know bslge flint tbe buiiian 
bisly ean be protected from typhoid fiwer 
b) vats'inntlon. Tbe success of this meas- 
ure in tile armies of the United States and 
France is proof enough. I do not fisir 
that typhoid fever will break out In the 
camps In Kngland, but this in not .so in the 
large areas of the Continental theater of 
war. 

tnd 1,063 “And then, with the coming of winter, 

the prevention of pneumonia will be a 
problem. It cannot be prevented like dys- 
entery 'by the eonseloiitlouM boiling of all the water 
drunk. Many people eurry lUieumoiilH germs with 
them, which are harmless as long as a soldier is In 
good condition, but which make their way to the lungs 
when the resisting powers of the b«ly are low-ored by 
exposure incident ujion long marches and hard fighting 
in cold and rain.” 

The question is often discussed whether mcslorn war 
la more deadly than the wars of the past. The sup- 
position that the progress of modern military science 
is rendering war more and more deadly Is contradicted 
by the fact that In the Frnneo-lTusslan war ;«!i5 bullets 
were fired for every Frenchman killed, while In the 
RuHsiKlapiDiese war the (-orresponding ligun> was 1,(163, 
The fact is that progress In the art of killing Is 
always suritassed by progress in the art of (h'feiise 
"The result Is,” says (Jen. Pereln, “that tbe ratio of 
men killed or wounded In netual battle Is continually 
dlmhiishlng. This ratio was (1 |)er (‘ent under Fredorlek 
the Great, fl per rent under Napoleon, 2 per cent In 
1870 and % iier cent In Manchuria.’’ 

The result of this Increased eltlcieucy of d(*fense, la 
to increase tbe "cost of killing.’* 'J'hus it has been 
estimated that in the Russo-Turklsh War (1877-1878) 
the cost of one human life was yi.'l.OtX) ; in the Russo- 
JniNinese w'nr It was $20,4(K). In the Franeo-rrusslan 
war tlw* cost was exceptionally high, viz., $21.(XX). ThU 
is due to the small number of great battles 
Closely relH()'d to tbe subject of the cost of killing 
Is that of tbe efTeetlveness of gun-lire A group of shots 
fired at a target will si»rend in a more or less regular 
manner about tbe rrnter of impact, which, if tbe fire- 
arm is correctly built and the range rightly estimated, 
should e<irre.spond to the point aimed at. The shots 
s))read around this renter owing to a number of causes, 
among timm liioiualltles in the nmmiinltlon and errors 
of the gun. The prlnoliml cause of disiter- 
sloii, however, l.s inaccuracy of aim on the 
IMirt of tbe marksman. The ap])cnded 
table shows tbe dlsi)er!ilon of average shots 
at dlfiTenuit ranges ; 

TAULE or UISI'EnSION -AVERAOE SHOTS. 


itxio 

IfXK) 

2(K)0 


Moan 


Vortical, j lAtiTSl 


Feet 

1,07 

2 03 
2.87 

3 .TO 
1 21 

4 88 

5 02 
0 44 

7 .33 

8 29 
14 50 
22 71 


2 41 

2 90 
2 2(1 

3 75 

4 40 
5.23 
6 21 
7 37 

11 98 
18 70 


Vardi. 

3 )8 (.4 
398.21 
34S 79 
282 04 
219 91 
185 .37 
1.50 06 
135 28 
118 .57 
106 89 
70 00 
04 (X) 


I* KlfiiRar Hum UMikiM. ht tlw Crinwan war, ant of mutf ote- 
S,.. lomiMkom^ffftWMfttwdfMurofANMO. 


*1310 phenomenon of dispersion gives rise 

( an iMge tti.) 



Defenses at entrance to a British harb6r. eonsistinir of pairs of heavy aupeiimpoaei 1 

the paaaaie of aobmarhiee. 


I tofethw with Ufhter caUea. Their object l» to 


I Slid intUtiiry attack Their iirlnclpal crutsiiiK ground, however, la off thetr eon&nlaff its effects to the outer {mrttoa of 


has been met by ii n 
Thus, In till* iWNt I 


leans of attack 
iirm of defense. 
1 warfare, the 


ii coasts, where they go out and lay In watt for tl 


preeervtug Intact the vitals. TbuC, the 


cruisers and destroyers which are ataaming to and fro Brtliah ffaet, the "Iron Duke," la goneralitl! 


off the mouths of the Elite, the Weser, and the Ema A 


D armor eutwtding below the iiifil 


t by a probable plan of operations Is for a aubmarlne flotilla down to the bilges, this armor being applied 

e Iron to pass out at night to selected poslttons on the enany'a A more common method 10 to run a 


fairly cummensurate Improvement In armor, the Iron to pass out at night to selected poslllons on the enany'a A more common method 10 to run a 
plating of the Frem h hIiIiih In the (’rlniean war lieliig patrol routes, submerge and await the coming of the of armor abont Inches In thickness, along 
followed, HUcceHHlvel.v. by the compound plates of steel enemy. If the submarine Is discovered, It can “go to side of the series of torpedo Compartments, 

and Iron, the boinogeneons nil stwl plate, the Harveylsed sleep" on the bottom until tlie search for Its where- outer akin, with which all capital ships an 

plate with Its ctirbonlseil surface, and lastly, the gas- abouts has been given up. It Is reported that the loss The main object of such armor Is to protei^ the QUH# 

liardeiied Kruiip plate with the various later Improve- of the three British cruisers of the “Creeey" class was slues, which, If they he reached by the ahoCk ahdtS# 


The WhltehoBd torjiedo brought about by the cu-operatlon of a scouting Zep- of the torpedo explosion, are liable to be aa|i,nff a4 


the hlgh-velnclty rapld-tlre rifle and In the more minute 
Buh-dlvisioD of the hull of the warship. liomh-drnpplng 
from iieroplanes and airships has Its answer In 


found Its answer in pciln with the submarine which made the attack. 


Oefenae Againat the Submarine. 

So far, no single effective means of defense, snefa as 
that of armor against the gnu and the gun against the 


hlgb-angle rifle Are and In the covering of the mags- destroyer, has tieen devised against the submarine. Pro- 


screens of borlsontal armor. 

Tlie Islesl, and In certain conditions of ' 
most deadly ni(>ans of attack, the snhiua- 
rlne, still aualls an cffwtlve answer, as 
the recent successful cxploll.s of the (ler- 
mau submarine flotilla have most (.Hindu- 
slvely proved 

Submarine the Weepon of the Weaker 
Power. 

Long before the present war, It had lieon 
recognised that the snhuiurlne was essen- 
tially the weapon of the weaker power, 
and therefore of what iniglit be culled Ihe 
offensive-defense. Ten years ago, when 
the speed, range, and sca-keeplng quali- 
ties of the submarine were very limited, 
It was considered that Its rOlo would Ih‘ 
cunflu<>d to harlsir defense, and that, oven 
In this restricted sphere, Its value would 
lie moral rather than material That Is 
to say, the dread of unseen attack would 
at once prevent a close blo(‘kade liy the 
enemy and would have a wearing-down 
effect on the morale of the offl(H<rs and 


orablc portions of the ship by tectlon i 


the ship Instantly and absolutely destroyed. lAfl 
Is shown very dramatlcull.v on the colored eovfg 
present Issue. 

PretsoUan by • Careful Loatmit. 
lu calm weather It Is surprising at what g fl 


t tie sought In the cooperation of several the periscope of a submarine can be detected by a iMd 


So rapid has been the development of 
the past decade, that the largest of the 
Gorman submarines has a displacement of SOU tons, 
surface sp«H>d of abonl 17 knots, a speed submerged 
about 10 knots, and a theoretical radius of action 
the surface of fl.OOO to miles One of the T'nlt 
States suliiiiurlnes has remained submerged, with t 
crew uhourd, for twenty-four hours; find. In the opinion 
of our Kiiliaiarlne otlkHTs, it would be iKissIble, by the 


preoautloDs, which, in their aggregate effect, shonM look-out. In rough weather, however, It Is dlffMmtt'W 
■arfare. the afford, and doubtless gre affording, • (sir measure of make out even the wash of the periscope until l^w 

submarine Is within point blank raaffS. 
Experimental work done by our amy 
aviators bos proved that in dear and 
calm weather It is possible to detect a 
submarine even at a oonsMenible dqaib 
when the svlntor flies at a height, say, of 
Bbout 2,000 fcet. In rough water it la 
more dilflcult so to detect the subnutrlmv 
altbougfa. If It were running with Its pert* 
scope exposed, a hydroaeroplane seamb- 
Ing around a ship that was steaming 
slowly on patrol duty would probably de- 
tect the appnwch of the enemy in ,tlmC 
for the cruiser to make a change of 
course. 

Had the "Oressy” and her two sfaiteTa 
each carried an aerial scout, the disaster, 
IKMUlbly, might have been prevented. 

Protactien by Rammiiig end the 
Repld-fira Cun. 

The tactics used when an attaek Is ex- 
, . . . . . „ pect.ed are for tlie scouts and destroyers 

This photograph shows a torpodo caught by Its propoilor ia a tattlsahip to attempt to sink th« submarine hy pttt- 
torpodo net. ling on full sliced and making a rush for 

Its periscope in the hope of hitting that, 

800 tons, a security. Among these may be mentioned : Thorough or even the hull Itself. If the submarine were ever so 

bmorged of aub-dlvlslou of the hull; interior armor; a careful look- lightly touched by the sharp forefoot of a destroyer 

f action on out from the ships and by aeroplane soouU; a high running at high speed, It would be ruptured snd the 



wment of 800 tons, a security, .\mong these may be mentioned; Thorough or 
i speed submerged of sub-dlvlslou of the hull ; intertor armor ; a careful look- llg 
1 radius of action on out from the ships and by aeroplane soouU; a high rui 


ioo miles One of the United cruising speed and frequent changes of course; instant vessel sunk; also if the periscope wew 
■inatned submerged, with the ramming by destroyers; and the capld-flre gun. The broken off or bent, there would probably b 


alwve defenses are effective If the fleet la under way. age around the stuffing boxes, and dtaablemeut wooM 
if the fleet is at anchor In a roadstead or harbor, pro- follow. 


use of chemical luirlllcKtlon of (he air and by drawing 
<m the air supply of the submerglnK and trimming 
tanks, for one of our sultmarlnes to remain submerged 
for several days 

The living quarters of the largest vessels are suffi- 
ciently coinmodlouH f«ri a fair degree of comfort, and 
the cooking, wHshfiig. and toilet refuse can lie dis- 
charged In diluted form by force-pumps The range of 
the suhnuirine Is limited not so much to the capacity of 
the fuel tanks as by the endurance of the crew. If the 
weather Is line and the sulnunrliie can prcK'cod. unde- 
b-cled, at the surface, tho cruise might extend to one 
or two thousand miles, without a return to purl In 
8urfa(H' cnilsltig In rough weather, the watch Is con- 
tinunlly drenched, and tlie lack of moans to dry the 
clothing and other discomforts would render an earlier 
return to port a physical necessity. 

The informal Ion which has come through regarding 
the naval oiieratlons in the North Sea, gives reason to 
believe that the Gorman submarines, in their search 
for their quarry, have made cruises of several hundred 
miles; for, moreover, they have been reported as 
u|H‘rutlog off the English and even the Scottish coasts 


tectlon may he afforded against the subigarlne by mtne- 
flelds, heavy chain cable entanglements snd netting. 

PretMtlon by Sub-dlvlslen. 

The best protection against the submarine, so fsr as 
the absolute loss of s ship Is conoemed, is a thorongh 
system of sub-di vision. Ijarge ships such as the 
"tlreesy," "Hogue," and "Abouklr,” whfcjh went down 
rapidly after being torpedoed, were of an trfder tygia, 
built at a date when sub-divtslon, jntteed by preeaet- 
day Ideas, was comparatively limited. In later ships 
of the largest stse, such as hatUeshlps and hattts- 
crulsers, sub-division has been made so alnute, that It 
Is believed a ship of the type of our "ItaunaylTaiiia” 
could take the blows of two or even three totiwdoiu, 
without going to the Imttom. The pw-dnadnoughts of 
the "Connecticut" class have over five hnu^ked 
watertight compartments, Ug and Uttlev baknr the 
protective deck. 

Pretectlon by AmiMU 

Of lalje yearn great attenttou has bMp gtmm .M Hm 
question of wwklng into buH a otiPHn 
of longitudinal antwr, for the purpose of UMettug tbo 
force «rf the t(Wpade explosive on the outer riiln, or of 


We have beard a good deal durtag the war of the 
sinking of submarines by concentrated rapid fire f*wm 
the torpedo-defense guns; but the periscope offerg go 
small a mark, that we doubt If any yeasel bag liseiii 
sunk In this way. 

Protection by ffpoMi and Cliang»'’of Cattme. 

Althongh tho surfooe speed of the latest effiMuitfitea 
runs from IS to 17 konls, this speed Is not avMMle 
during attack. A submarine must aubm««e, atjA'W^ 
submerged condition the speed Is only ffom, sa»v bswn 
to nine, or perhaps ten knota The best proteorion, 
thorefore, for a patrolling fleet, is never to let the epeefl 
drop below about flfteen knots; fbr vriwie fJWW is a 
difference of five knots In speed, the SiibaMrtit^ 
qbanee of getting within range trill «Ma« when M Adds 
ItsMf In or near the caurse of a bosttW iWp riut Is 
bearing down upon it fet eMf-pnotei^ 

on patrol or aeout duty ahinild hot outir 
talu a good rate of speed, but they ahoBlid ik 
t^vent rimnge of eouiMk ^ \ 

* swih aa thdt 

.***f «.” ***^** Oarpaa ijeldpi. flhtt 

be brought to a deoltdve cooelUrion only fike 
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figtatlnK IltM with 
•catarrh of tho 
luDKR,' nnd fre- 
quently there will 
Ik* a failure to 
comprehend what 
la n( the baala of 
the apparently 
ti a r m Icaa aymp- 
'I'he laair- 


eat. 




•«tvw U» aaSe- 
(OftMad br tor- 
|hAi Mttlaft which la hoomed oot from the reaael, and 
WKtahdik Uka $ enrtaln for nearly the full depth of the 
hall. 

Taapedo Booma and Netting. 

' We (Hraaent aereral Uluatratlona showing the methods 
by wlMt m harbor with Ita contained fleet may be 
Centoed aeeure against the inoldioiM at- 
ta«ki fit the aubmartnes. No anbmarlue 
o£ the Btandotd type would attempt to 
pgos through a mlne-fleld, partlcnlarly If 
the mlnea were anchored at varying 
deptba. a» shown in our illustration. Cnii- 
tect wllh one or other of the mines, either 
by a direct blow or by becoming entan- 
gled In the cables, would be inevitable If 
an attempt were made to break through. 

Htmon Lake, it Is true, worked oat a 
method by which a submarine could more 
over the floor of a channel : and we note 
that the inventor has lately claimed that 
this device, as perfected In later aubma- 
rlnea, will make It pomible to move on 
the bottom, cut loose the mines, and ao 
get Into a harbor. That this has been 
worked out to a practical conclualon, how- 
ever, w« very much doubt. Should, a aub- 
marlne manage to get through the mlne- 
fleld, however, It might And Itself oppoeed 
hy entanglements consisting of heavy steal 
Mttlng, or of Interlaced cables hung In 
Om manner ohowu in our llluatratfonaof an actual dovtoe 
of this kind, OB Installed In one of the British barbora. 

War and Tubereuloaia.— it la a well known fact that 
In every war the ravages of disease are far deadlier 
than those of rifles and machine guns. Typhus and 


View at bow of '‘MoUke” (slater to "Geriwn*’}, ahowing crew aeated on torpedo net, which is rolled up 
agalnat aide of ahlp. 


typhoid, dysentery, diarrhoea, and cholera are among 
the moat faithful followers and fatal foes of an army. 
But the danger of a great Increase of tuberculosis In 
wartime has been hitherto overloked. l>r J. Kollnrlts, 
writing lu the Vietma OUnioai Weekly, calls attention 
to this with grave words of warning, lu many indl- 


fresh iilr its much 
ns dally hrciid. 
will lie III at 
borne, 111 tb(* (lust 
of vilInRca or l>e- 
hliid the closed 
w liidiiWH of hos- 
pitiils In Wg cities, 
where their con- 
dition will nut- 
ninlly not im- 
proto Jf would 
1(0 more effective 
itineiil 10 place 
1 snany mouu- 
) dlflk’iilt of 



Teryede net ouapeiided by beoma and wire eeUet from the aide of a bottleohip. 


viduala, he malntaina, there are latent germs of the 
great white plague which the organism la atrong enough 
to veelst In the ordinary conditions of life, hut which 
will apeedily develop under the hardships, ezertionB, 
excitement, anxiety, and exposure of warfsre. 

‘These mea arlll mob become 111, retire from tbe the applicant compnny 


our sick h<*ro(>s amid ktccii wo<(dN o 
tains, and X Ih'IIiwc this would not 
accompllNhtiieiil as al first thoughl It uini t 

"By the heglnnlng of Woplemlier most ((f the summer 
resorts in the mountains ore closed and remain empty 
until the next summer It would Im « remarkuhly 
patriotic deed If the direct ors of these 
enterjtrlses would turn their empty build- 
ings over to the Military Bureau of 
Kanilation for this piiniosp Thorough 
dlsliifeetlou hiU‘r would leave the next 
summer's guests nothing to fear. Siieclally 
desirable would he those places where one 
large hotel remnlns oi>en, with many 
siaoller ones eloseil.” 

A Trade-mark Decision. — Mr. Commis- 
sioner Moore In ej- partr The titunewell 
Fire Alarm Telegraph Comiinny has held 
that It Is essential to registration of a 
(rade-iimrk even under the ten-year clause 
that tbe mark shall have been used ns a 
tia(l(*-mark. In the same ease be held 
that the rnert* size of the mark diM’s not 
make It nou-reglstrablc : nor does the fact 
that It Is applied to the gooils hy being 
made integral therewith In tbe prtKTSs of 
inanufoetnre Further In the same ease he 
held that a trade-mark desrrllied as a flg- 
nre eouslstlng of straight sides and curved 
tup and hultoni fonued of two parallel Hues was not 
registrable on th<- ground that It was merely an orna- 
mental feature on the door of a police-telegraph box. 
and that the record does not show that It ever was used 
as a trade-mark or was so regarded hy the oHIeers of 
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Strategic ' B^oves 

Letter from the Military Correspondent of the Stdentifc 


Th« Campalfti in Franca. 

T IIR OcrmnnH atv atlll forcing the fighting In Franco. 

«H In tinturiil wlnc«' any delay in the doclsloti la to 
the advnntagcB of the Allica, The total jMjjnilalloii of 
the two tlermanlc eiuiilres In Kurope la about 116,- 
500.000. while the Kuro)a*nn iwinilatloii of the five allied 
naiioua la 23a.(XK),(»00, ulnioHl twice an grout. But In 
thla war every imtlon 1 h calling on Its colonlea and on 
the rcNourceH of nil the world. A truer comparlaon of 
the re«ourcen of the comhutnnt.« 1 h ohlnlnod by compar- 
ing their total poinilittloii. On thle haslH, the 132, (XK), 000 
Oennaim are contending agalnat 722.000, (X)0 Alllea. 

(Jeriuuny eaia'clall.v lins gained the advantage In the 
first three nioiittiM of war, flue to her efllclent mlHtarj’ 
sjMleui of tlie last thirty yeara Her annual expendt- 
tures for her army have been lens than those of France 
and oril> about two thirds those of Biissla : yet she was 
able to develop a strength that made It possible for her 
to force the lighting Into hostile teirltory both In 
Frunee and In Itussla. Of all of the nations now 
engaged In the great war, Oerniany seems to be the 
only one that was fully prepared when the trouble came. 

After the failure of the great raid to crush the 
French In August, the Oermaus apparently Intended to 
turn their forces against llnssla In an effort to strike a 
blow there that would break up the Russian plans The 
unesiH*cted development of force by the Allies on their 
northeni Honk In France and the a<‘tlve raids of the 
itfdgluu garrison of Antwerp so endangered the German 
right tiank that the Russian invasion hud to be poat- 
(loned until the line In France could be sulHclently 
streiigtlien(>d to hold safely. This resulted iu the cam- 
pHigii for the capture of Antwerp and In the advance 


The flret Oermao attempt wee made '(nt w iaW W K WWI|H!I .< 
northwest from LHle toward Oalatit tto -aftork to ddt 
In iMhltHl the forces of the AUtaa OB tMI» wtMWe 
northern flank. The rebound of thla mow 'tW 

Germane back and remitted In a tan-ntile dOvuaa tv 
the Allies to Boulers, east of XpMii. 

The German efforts are now betag aeeeted nleof « 
different line. By drlrlag against ddhe Belglaaa oIom |I|(> 
the coast they hope to break throngh to a poatttlm 
where they can threahm the raar of the opposing timapa 
further aouth. 

The croeslng of the Teer la the first step to this move. 
Much hard fighting will be nee c saary, howwrer, before 
the attack can be carried farther. The attacks at La 
Bnssde, Lens, and Arras are parte of the aame cain> 
tMlgo, being, apparently, demmutratione to divert attenr 
tlou from the reglm selected for the main blow. 

In the rest of the batUe-Une, from Arras to Verdnn, 
the attacks and counter-attacks have nowhere changed 
the poeltlona as much as five miles. The advantage In 
the small modtflcatlons of positions aeems to Ua allgtU^y 
with the French. 

There has been some very stabboni fighting, however, 
east of St Mlhlel, which la on the Mease Blver half 
way between Verdun and Tout Here the Germans have 
malntahied their salient posttlott under conditions that 
would ordinarily dictate a retreat The presence of the 
heavy siege gnns close to their front have prevented 
successful frontal attacks the French, who have, 
accordingly, attempted to force the German retirement 
by pushing forward a strong army to threaten their 
rear. This French army advanced from Ton) and Nancy 
and has now reached a liosltlon mnolng eastward from 




i -at 'Iiowioa 

'ter tbelllMIte'AltM^ ' 

the lia»'«ppoatte 

Tim Gamaa pten of ofMshtteiih 
Included .attat^s all along 

army fnaa ■ripngary tunM flte'‘®tt*jiiaja'|^ ' 

Boath. Thla army performed, >ta;i|ihe|^'fl[4t ^ 
suit of Hm Ruaidaa eolumm gadhM 
bn rear-guard actipna. When tluft pmOfam 
In their lorCee to Sambor and tiwt fi|l|tt 
enough to make a etand. On Ml Itee and aMgg, W 
Ban Blver hath the Anatrlaiw and «ha Bmhdhiite illfill! 
Bttoeeeace, but no great ebange lh fplattve pdiilt|^i^ 
eeema to have ocenmd. ' 

The advantage In the preaqnt flgMiw llaa, tilth ^ 
Buaaiana, due paiily to thflto Btrataida movw aptlfthi the 
German flank, and partly to the action ef fhe etatetthte 
in tying up the German trammort aerrloe. Th«,M^ 
campaign Is by no means decided yet and the 
and Anstilans stUI retain the greater part of th».aivi|i^ 
tagoe gained by them during the early part pf t^OtoheL 
The Qermana still hold nearly half of Ihdanth vrUle the , 
Bumlans can claim a gain, In that tiheF' have ifiMtdmd 
one atage of the .German plan of ipiitng thetr 
poaitlon to deliver powerful blows In tom to the.aluiit 
and to the west. 


of tin* Gorman line to the coast and to the Frsneo- 
Belghin border. 

The German oiwrntlons In France during the last 
week might well be described as vigorous defensive tac- 
tics They wished to deliver n telling blow in Russia, 
but at the same lime It was necessary to keep the 
French and British busy In the W(*sL The Germans 
again used their taelics of conct'uUng the weakeuiug of 
their line by using the remaining troops to make 
assaults At all iwlnts of the line they have been mak- 
ing demonstrations of reconnaissances in force. At most 
IK)lntH these attacks were repulsed; at others the oppo 
nents were driven back a few miles. At some the coun- 
tor-uttaeks drote the Germans Ijack an etjual amount. 
At most jHiliits the not result of the oiieratlons has l)een 
practically no change In relative strength of the iiosl- 
tloiis occupied. The Germans seem, however, to have 
achieved their object of holding the Allies while deliv- 
ering tlielr blow ill Poland. 

The proximity to England and the presence of Brlttsh 
troops causes us to get most news from the Belgian 
theater of ois?nitloiis. This. too. has lieen the scene of 
the turning effort by the Allies and of the German 
counter-move against Dunkirk. While the contest 
His’ins to la* settling down to a drawn battle on this 
flunk, ns in the center, there Is stlH a chance for one 
side or the other (o break through. 

The advance to the Belgian eoiist and the occupation 
of (istend gave the Germans a harbor of refuge for 
their siilmiarlnes, two hundrwl niid fifty miles nearer 
tile Strait of Dover than their homi* iwrt nt Emdea 
The> promptly took advantage of this and their submn- 
rtiies have already appeared In the fighting on the 
Belgian eoast 

The advantage to the Germans of the capture of Dun- 
kirk will bt* similar it will give them a much better 
harbor and will bring their siilnnarlne base still closer 
to the British transport hitvIoo In the English Ohnnuel. 
There Is little prolialillltN <'f nii.v aerial or naval raid 
against England from the rliaimel jsirts If they should 
lie captured, but In tin* (■oiifempladon of Ibis imagina- 
tive use their value to tla* Germans has been over- 
lo<iked The greal British base of ojieratlotis on the 
Continent Is at Ijt* IIomv For tho suiiply and roln- 
foreeiueiit of her troops near the oast, though, she uses 
the shorter Une through Dunkirk, Calais, and Boulogne. 
A further German ndvanec would Interrupt this la.st 
service and would haiullenp the liiltlsli forces to some 
extent. Still more Imisirlant, 1* would give the Oer- 
muns a harbor of refuge close to the linos of mines by 
which the British have attemiited to close the strait. 
By carefully working tholr way through the mliie-tleld, 
the German submarines could reach the Engllsli Chan- 
nel and could attack the Brlttsh transports. The sink- 
ing of a i)Uiiila>r of sliliw load(>d with troops might force 
Great 'Britain to abandon the ablpment of 1 iyi|)s and 
siippltes to France until the danger could he removed. 
Ho great Is the expenditure of life ae well as of ammu- 
nition, lu fighting on the scale of that to France, that 
any Interruption to the forwarding service would soon 
cripple the oiieratlons at the front , 


the outskirts of 8t Mlhiel, through Apremont apd 
Thlauconrt to Pagny, on the Moselle, twelve miles south 
of Mete. At the same time the French have puehed for- 
ward to the north of Kt Mlhiel until they have cut down 
to seven miles the strip by which the advanced German 
forces maintain connections with their main body. The 
position at Kt Mlhiel is apparently being held at great 
coat on account of Its iuiiortance for some future move 
of the Germans. The latter are making desperate 
efforts to hold on, while the French are equally deter- 
mined to make them loosen their grip on tho Meuse 
fortifications. 

Tlw Russian Campaign. 

In tills campaign the fighting Is as yet nmre open 
than that In France. The moves cover more ground 
and the advantages are corresiiondiagly more obvious. 
The maneuvering of the troops han greater Infltwnce on 
the outcome than to the hammering process iu the west, 
and the Increaned action adds to the interest 

The meagerness of the news is all the more to be 
regretted. The definite moves of the troops have to bo 
gleaned from couSlottog statements or detemilued from 
the necessary consequences of the announced more- 


Hw iMflgiuitlQnal Red Gnm 

I T Is B slngnlar eotoddenee that the eve nt «Ba of ^ 
greatest bsttles of modem times was also the ttfUeth 
anniversary of the signing of the Geneva Oopventibn 
which Inaugurated (he International Bed Ofum nove- 
ment For it was on August 2find, IMM, that there Wk* 
terralimted the conference whose object wae ‘'ttw Mlief 
of toe d’ounded of the armies to the field.** It was 
Henry Durant lu his “Bouvenlr de Bdlfertoo** who first 
suggested toe Idea of creating to ttmea of waJ* anxlMry 
societiee for the relief of the w«>nnded. At the Okll of 
the Boclety of Pobllc Utility of Geneva an Inteoraatltoto’^ 
couferenoe met to that dty to October, IMS, and for^ 
mnlated a set of resolutions which estaMMiad that 
wonderful humanitarian movement which forms the 
bright background to the dark picture of modem war- 
fare. In order that these rosotntlons might have the 
force of a treaty a diplomatic conference met Ih 
Qeoeva at the request of the Swiss National doutidl 
under the patronage of Napoleon HI. The repmeent- 
atlvee of twelve nations signed the fitmoua pact Which 
hae since been known as the Geneva Oonveadon, Too 
well known to need repetition Is the story of toe fo* 


The general camimign In tWs field also has, until the 
last few days, been one of aggressive action by toe Ger- 
mans. This bus carried the fighting half way across 
I'olaiid and has visited upon the hostile territory the 
ravages and the hardships of war. 

The strategic dash from fiilesla to toe Vistula brought 
Immediate results In the rapid retreat of the Russlaue 
from Tarnow and from Hungary, and In toe weakening 
of their attacks iu the north on Lyck, to Bast Prussia. 
The German force that made this advance in Poland 
was estimated at 800,000 men, yet they upset toe plans 
of all of toe Russian forces from Bast Prussia to Hnn- 
gnry, a total of over 2,600,000 men. 

In toe rapid march to the Vlstnla Rltkil toe Oemon 
armies seem to have overstrained their supply service, 
particularly so on account of the unexpected rainy 
weather that made most of the roads Itupaesahle for 
automoliUe trucks. At the same time toe RiisMans fell 
back steadily aud drew to their forees from every dhreo- 
lion. When the Germans and Anstrlaus word fnlly 
engaged along the Vistula and the San fivers, from 
Warsaw to Stryl in Oallda. toe Buselons started eottto 
on October 13th with an aray of cavalry aadtarttllety 
tluit they had assembled ntuter toe preteotim of the 
fortress of Novo-Georglevsk. 

1|;he German left flank felt bcteli to toe IM>e torothto 
Blonle and Plasesno, where they attempted, on Oetobev . 
17th and ISth, to stop tlie Rustdan tnmtog maveOaiii 
Tho threatening advance against toslr mr of OosMCfc 
divisions from Sochacsev, forty tttllen due west of 
saw, soon forced toe Germans to txwt s toutty retyofit.' 
This loft their northern flank anguatded, and on 
ber 20tb forced toem to abandon Gwlr 
positlw oloojK ton Tistala bstwoso WlMr 
PlUcn River. * • , „ 

The furtosT PTCsoiRg of the Bnnslih oM 
fefoed too Osnmtos book to SUifiidswUitk^ 


markable growth of the Red Cross movmieiit whlOh 
received Its official Impetus on that day — the movemmit 
which has enlisted the co-operation Of every nation of 
the globe, and which lias extended Its stUiere of Usefrd- 
nese beyond the battlefields of war to scenes of IsmliM. 
of pestilence, and of Industrial disaster. It may be Of 
interest to Americans to know that the Geneva Convete 
tlon was signed to the hall, which woa later aamsd the 
"Hall of toe Alabama” after the court of aibllsntttOB 
which mot to settle the Alabama claims whkfii had .been 
a bone of contention between Great Britain add ftos 
United States. France was the first satkm to beMms 
a stgimtiiry to too Geneva Oouventlon, md aRhongb tlm 
United States hod taken part In the orlgtoal oonfmxfiWs. 
It did not mtliy the oetton of Ifr rdpnMCtttalfVil lyirlli 
1B8&. The last nation to fail In lihs was Benad# to 
1907. In toe meontlme toe articles irf toe OwtoWtoW 
of 1804 were superseded by those of the OonvSntoM « 
1006, of which the IToltod Btates bad toe btamr of bfdng 
toe first signfttocp, Apart frbm partodirntton to tod 
temotlonal Bed Grom, the different itetjMma ltote 
llsbed their own National Red Cpm anfaitijsaito^wttol 
first of which was founded to W1tetoWb«to to lA' ^ 
American organhHition wae born'to RMR 
wide efficiency of the latter needa ^ 

toe contributions made to toe Bed 
relief of tho wounded of the fivp hattipa toot 
to toe Balkan Wars of ifilfi, 
ootee from tlte United toateA*<--|fedte#ldlte^ 

A niRIGD of 'remaifitabto Wt ll lliil 

Mar mWitae ittd: 

>.i)Mgto>um’temiMaktote filB #• llim 

'/RBdiaat 

RoiMf. bUbto 
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’O^'-tawc and 
*l«t ttnd 

In #it m Ottal 

ipti'n^ liH0 n#Mt 

- tyinn!? I44li*ai Oar- 
ti“iMtM» laMMMnr; and « 


«i: «he War 

AStMk «f th« Opp0di,g 

&:• ■•'■ ’'".'?y,,' ,■' •W«n;«»ilWr««wiu 

li tte ad0(n«an7t&s tabUm, sbowlnK llRts 

<^'W ^ indpn #}tiidb! £m 1« beaa lost by tlu) oontend- 
finir iWtdca of omt Brttela and Oermany, provim how 
ananffate was tSM> tDiftwt ctf aaval exiterta uh to the 
sature of ttio stfatsfir and tacttea of the opitooine tK>w- 
srs la the erSat of a freat naval war between Knelntid 
and Oermany. 

l^<Mlc at tbo eolomn to these tables wfaleb 1 m headed 
^'HoW Ixiot** ; and tt wtJI he seen at once that the dam- 
Bfe Inflloted by the Oenaane has been wronght alinoHt 
__ . . , entirely under the aarfaoe of the sea, whereas the Iohmos 

^3«i^ have toOiGtsd by the BrHtoh have boon achieved almost en- 

IhNIill ftipAy hmiyit IfdtKdt piece has, tltiely above water^-to other words, the Oermans have 

• adileved their wtoceases with the mine and the torpedo 

m aireiiieM: emit* ,fm ^Mdffnpha of the and the British with the inn. 

AantMito ;jwlUdl <^ to have It has alwsys been contended that the submarine, 

beeir'iMIt to MdMahto hwhere h( toe Skoda works, and to a less degree the mine, WHS the weapon of the 
’tt y ar t' tote . tt. toat dhstlto ecNpt several of these wether power, and therefore presumably of the defenKe. 

Idootsr to Betgtom end Vtohto for we to the Oerman The events of the present naval campaign liave i)rovc<l 

attwfc, and that toby were manned hy Austrian artll* 

Uwytoeti. . Itoat lato wa# eo wonld eema to be proved 
by df tbie itm. to which the artftlery- 

aato ^ and toe country has toe efaaracter- 

tatto dtotoiMUMie of Btondem. 

7!he potot of eofiun eonalste of toe motor ear carry- 
taS toe «tol dtototontot* * ear carryUig the fouadatton 
bed; to^ tototohto and 
laoitototo taetoiB&g hho 
sieeto Mto toeeU SMA and 
aodrtoe''toe'iiin. 

toe ddtot If tola ]lowe^ 

M pleoe If Sred from Ms 
oar. A etudy df toe photo- 
implbs ipdkatos that toe 
base of the tuentable ptat> 
form to dat and reinforced 
hy heavy anslee. ■ If so, 
the monnttai oooid mdiiy 
be traaefonod to a pre- 
pat# ooaereto base and 
twiwa In plane. Borne of 


the truth of this sui^msitlon to an absolute demon- 
stration. 

That the Oemuuis have accomidlsbed so much with 
the mine and the sntmwrine does not mean that the 
British are not experts with these wcaimns. Germany, 
being on the defensive, with her shljM closely blockaded 
in her own ports and waters and protected by mine 



In foont of the Ikigltoh 
troops near Soiskins, 
when frequent mention 
was made of the concrete 

That tbeto heavy pleoes 
loee their mobUtty and are 
liable to captore It they 
leave toe macadam roads to 
ahown bf our photograph 
of ene section <tbe monot- 
ing) sunk to the hobe In a 


A €»Ut Babber Tm 

T ub JtMlIefto of the Bel. 

idea Society for Colon- 
ial Bmmandi annonnees the 
dtoeewery of an Immense 
rubber tree In the border- 
land at Bolivia. It meas- 
wee S,2S meters la otreum- 

forenoe st the beae (about 2T feet) and the dally yield 
of tSMmtidumc for too days la the year to 10 kilo- 
grammas. It belongs to a fa#ly of seven pereons, and 
oonstttatss toslr sottre support, which ouitot to tie a 
veiry wmfovtohle one, stnoe La Beene (Parte) esttmates 
from Ihto yield that at the preeent value of rubber the 
toeai mpreaanto h capItol In round omabers of 300,000 
flaws (900.000)^ 

BtoiiiBC AllMt to Cotoereto 

neoeiwily fmma&r arises to engtReeriag works 
1 fog lotolag eowreto;*^ with awbslt, espsriaUy to 
— butto tola considerable dlfflcnlty 

Bwently a new method has been 


An Austrian to-ineh hewUser to transit, 
oaelsl dispatches here stated that Austria has tent several of her ir-lnrh slegn bnwitxcrs to Peiriuin nn 
Hero ws see the tractor with the gaa detacbiueat, the turntable and sleeve and recoil ryJInders, and the g 
«aeb separatsly moauMd fdr ttmuilt, 


out for a roconnalHsninv, arc limc«'HHlbl(> to the Hiib- 
marines ami tbe Ituatliig iiiiiio. HrltlMh Muhniiirine'j 
Wbtota have ventured into the uioutliM of the ICIhe, the 
Weser and the Riuh. have found the enpitnl Mhlps 
of the Germans alisolutely )iroteeU.(l tigaiiiMt suhiiiiirino 
attack-— and this Is us It shonld he. Gennaiiy In liold- 
Ing her ships of the Hue for that future < 1 h\ (which 
she holms may come) wOien the depredatlimN of her 
submariues and the accidents of the sen «lmll hn(e no 
far woni down the numerleal superiority of the Itritlsh 
lighting line, that she may venture out foi u huttleshiii 
eugflgement with ot least a fightlii,; diance of hiuccnn. 

Ill looking at the Hat of lirltlsh nih'c-nnon, It will be 
noted that they have Ikh'H won iihnoNt entirely hj Ihe 
“man Is'hlnd Ihe gnu." It has bei'ii iK-lleved hy our 
naval ollUerH that when they were i>nt to the (CHt of 
war, both the giiiis mid the gunners of the HrltlNh liavy 
would [Wove to he llrNt-cliiNs In iiunllty ; anil eertiiiiily 
n study of thi> IIM of (ienuaii loNses would liidleiite that 
this eorillileiice waa well [ilai'fai. 

Whether the IniihllKy of the (ieruuin giiiiiierH to hold 
their own iigaliiat the I'.rltlsh in, a heeii duo to Ihe light- 
er weight of their hatterlea, or to luck of akill in gun- 
nery, or to hoth, can only he dcllnltcly known after the 
W’ar, when Us real, Its come to he cilthnll, niial.taiaJ by 
the naxal exis>rt. For many .\ema the Si ii vtikic 
Amkkican bus drawn attention to ihe fin I thiil ihe Cer- 
mana were posalhly making a mlMlnke in arming their 
ahips, big and little, with guns of lighter cnilhei ihiin 
those of their posaible opponerila. The d-iiicli giina of 
the “Mainz" were no iiiiileh 
for the 0 -lneli and 1 -lnch 
giiiiH of lUe “Arethnaii” , 
and this riilaes the i|ueatIon 
wdiether (he 11 -liieh giina 
which form the [irliidpal 
iirinMiJient of the hiittleMhip 
llrt't of Germiinv will riol he 
similarly oxerw'helimal on 
the dnj of haltle hv the VJ- 
Ineh, l;{,r>-lii<-h mid I 5 -inc-h 
gnus ngiilnat w lileh they 
vxJll Is* opjioaed, should u 
great fleet uetloii ever take 
place In the North Sea 



Mired to toe axles to s wheat&eld. 

Oermas a«d Anririaa li.'Avy sloge artlUerr geti into dUBcaltles wb«u It leaves the niaesiluui blgliwny 


tleldo, booms, cables, aud netting, It follows that her 
ships, except for the few which oeeaslonally venture 


NAVAI. Vr-SBIOS I 


Women Explorers in 
Siberia 

A n Interesting evisKlI- 
llon la being sent out 
hy the uiilveraltlea of 0\. 
ford mid Moscow under tho 
leaih'rahlii of Mlsa M A. 
0 z a [1 1 1 e k ii, who holds ii 
traveling seholarshlp of 
Somerville t'ollege, Oxford, 
to Mindy the tribes of the 
Yeneael region, In northern 
Slherm. I’he rc>at of tlic 
party are H A Hull of 
the lluheralt,\ of IViiimyl- 
vniihi, in (liiirgc of iiliyaleal 
Qiithropologieiil work, Mlaa 
niivlland, zoologiat anil or- 
nlthologlat; mid Mlaa ("iir- 
11a, |,hotogra|>her The e\- 
[K*dltlon w'lll a|s>jirl a .veiir 
in Inveatlgiitlng the Tniigna 
wlioae customa and religloua 
I emu In unsettled 


NAMS OF SHIP 

TYPK 

Date 

PlnplHTIv 

n 1 1 iij 


IWII 

12,000 

Ahoukir 

Armoured Oiitaor 

1002 

iyu2 

12,000 

12,0fM) 

Hawke 

Protected Cnifaer 

1881 

7,a50 

Amphlon 

Ptotnfinder ... . • . . 

Scout Orutoer 

Proteclod CruloBr ... 

1012 

1004 

2,940 

Not known 

Uunboat . 

Protorted Crutaor . 1 

. . 1 

1882 

I88A 

1807' ■ 

H.mi 




toM MtoH toto MOl tM, gpd It ww found to«t when 
tmv on# ri^'wiiditoHw to* asphalt 
hitor toM ooOl# It could 
' ant fmr ’Vtltlitoit ‘totoHmr pfooto ot towreto 

vrito’lfc; ■'In todae to iton^ tfeto toMdhth* oonewto sur- 
1^ WBHik <tttb «• ibmnib. and 

,htotod to #«BUttes, 

AW# wed. did 

fouid 
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NAVAL VKSBEI.N LOST BY THK OKlfMAN NAVT. 
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NAVAL SHIPS. OP AN AGGREGATE DISPLACEMENT OF 97,«8« TONS, THAT HAVE BEEN LOST TO THE GERMAN NAVY IN THE WORLD WAR 


MeHical Science-jla the 

By Chaflw Boldtiaa, W-^, ‘ ^ . .. >,' ... ,f},. jJ?? ,.' 



railway ambolance traiiia craatraeted by tiw l <aw dtta A Nt»dwfa(rta** ! 

iblivlwl 

Tbc vabuiM w tak«a from molollM fnOe aa4 attond tor hMittol mm tt tWMf b 


I N oil the iWRos of wnr nows with wlilch 
the daily ih'omh Is floochsl, iKThaiw no 
Kreater trlhulo could bo found to modem 
medical w'b'iioo than the followlUK dla- 
patoh; 

“A corrcHiMuidont In Ostond says that 
among the French wounded In rwent llght- 
Ing wna a dragoon with alx bullet and 
thr<H> bayonet wounds In the upper part of 
hlH bfxly lie was o\iM>cted to recover.” 

In the Francorrusalan war a man simi- 
larly wounded would not have had a 
I'haiKH’ for recovery, that Is. luit If ho had 
been taken to a mllllary hospital, 

When men are called to war, a great 
deal Is said alamt (he glory of tiglitliig 
for the country and dying on the field of 
battle. Very little nienttcni Is made of the 
Ulneases which l)eralt the soldier who goes 
through the battles uns<!itth<s1 or his com- 
rade who Is wouimUmI on the field. Accord- 
ing to a statement made hy a mGml)er of 
the Health Department of tlie French 
Ministry of War, “of every hundred men 
placed Aors do comhat, only two an 
killed," The problem of caring for the 
alck and wounded Is therefore of the ut- 
most gravity. Hut right here the Incon- 
■lateudea of war are ohvluus. Jllacb coun- 
try maintaiiiH Bed Gross workers whose 
duty It Is to care for the wounded of the 
enemy as well as for the men who come 
by Uielr wounda in the defense of thMr 



Major Bkhardaon of the BrttMi armf and two of tbo fbaMW bobada that 
he baa tralBOd f or Bod Cfoaa worit am the batUaftoM. Major BSehaidooa la 
well kaowB for hafiag latimdaood the Am Into the poUeo oorrieo. 


Effect of shot through Bullet lodged in left 
second and third fingers. hand. 






timm Mom mad irMibiflfb 

•affod to aidtog the Ttotiato dt a«#Li«, 
am oiMl to the poeltlon ot pngftoff jiad* 
vtatoor lor thotr anay. And vtolo^ tor 
tboto army OMano wbatT otombtw 

and malmtof of the onamjr. • < 

b rf te l lam a Matter of ' C atitoa.' 

In the Vtostoo-PrusBlan 1M« AM Ifi# 
geona lookad ngon the infeetlan od ;inknt^ 
aa a matter of coarse. Vbjof .tog ar i ^ 
too pNoeoM of the attendabt |HM aa A 
neeooilty> and aa long a* to* POO WM Vtodt 
waa known aa "laudable" tocar tram ali|M< 
fled wlto toe condition of too patom^ 
Otoer jmtteiita developed Mratlmr teem oC 
mu, gtrapteooeeal, wttoto oaqoed too doe* 
tota of toooe daya giavdy to toake totte 
beads and pr^re lor toe dMttr otf ^ 
pattent Bvm toe best ho^dtelo W«M 
' not property ventUaUd and won fftlled 
wlto toe font odors emanating Iroin In- 
to^ woonda and gangnme. All tola wim 
considered unavoidaMe- At that torn anp- 
pnraUoo and ktttdred compUnattona to 
wonndad men were regarded aa of apteb’ 
taneons ortgto, althongb toe reaearchM of 
rastonr bad already pointed toe way to 
a genenil nndenrtandlng of genm. Whip, 
at length, purabmt inlectlon waa fbond to 
be the reenlt of gems, dlatatoctonto wom 
brooght Into use. CarboUo acid araa toe 
agent generally employed at flrat tor thgt 
pnrpOM, and toe attendant anoceaB to 



ffirnipmol bdtod omboAlad to to* iNtoi 
,, «f to*-dpvir'l*to. ' 








«urgtctil InJvuriM and In p«wftirmlDg oparattona number of killed and wounded In percentagoe remains tloiis lived to tell the tale. Tho knowledeo of aseiitie 

cavbollaed dTOMHinga were used and the air waa about tbo same. The small stoel-Jaeketetl bullet use<l aurgi'ry which army surBcons jHwsess to-day rajrmltH of 

nihJ«i;itod to a carbolle add spray, canned ttaanmont pro- In ride dro makes a dean wound, which rarely becomes u iwUleut eomluK throuab an amputation with n mini- 

ftnmd atnaaement Infected unloan a place of cloth Is carried Into tbo mum amount of danger. 

BuHl^ tlw Fraaco-PniMdan war 188,871 wounded wound with It In the Brltiah army It haa been found It is generally eoueeded that In the case of bullet 
ill the hoeidtala, while uninjured nick dying in the that bullets wUl puss throngh kbaki linen, making u woiyids where the bullet is retained on operation should 

hWitaSs nunhered 838,000. Many of these soldiers, clean slit and- will not carry, any iiartlcles of cloth into be avoided. ITnlcss the bullet is directly under the skin 

they raaoreied aafflctontly to leatre thii hospital were the wound. In tho caae of wool, such as Highland kilts or in such a jaisltlua that tbe patient’s life In In imml- 

wyedH tot the remainder of their lives. In contnwt to or heavy dannel ahlits, bita of wod are frequently In- nent danger. It Is best to allow the bullet to remain, 

the kuMpttal treatment in tho Franco-Prusslan war let trodooed Into the wound, and when this occurs, sup- Tbe modern ride bullet Is unlikely to cause lnfe<*ti<m, 

9# jClanee at the fiusslan-dapanese war. In the groat puratkm invariably followa. and frcsiueutly may be carried In tbe body without cans- 

mUitaqr hospital of tbe Japanese at niroahlma there Fhst Aid FMd ICHs. Ing either danger or pain, while the results from an 

oecwfied hut thirty-four deaths among 0,882 wounded. Dm use of the first aid field kit is of great Import- operation, performed in a field hospital. In more or 
At first glSBce this low mortality might be attributed ance. During the Boer war the Brttlsb army (-arrknl less baste, may be quesUonable. 
to the fact that tbe Japanese soldiers as a whole main- field Uta which contained a piece of gause. a {wd of DImbm Mora Dangerous Than Bullet*. 

ooeb a high physical standard. But when the fiax charpte between layers of guuse, a gause bandage Tbe fire of the enemy is by no means tbo only risk 
twit is eoBSldared that this hospital also cared tor large four and a half yards long, a piece of mac-klutosh water- to which the soldier Is subjected. Where largo bodies 

numbors of Buailan patients, and the death rate among proof, and two safety idus, all of which was carefully of men are giitbcred Into small quarters there is always 

them was approximately as low as It was among tbe packed In an alr-ttght cover. Another thing which the tbe donger of disease. Before antl-tyiihold vacclnatlan 

Japanese, the credit most be given to advanced medleal British found very desirable for field use was a paste was iiitro<hired typhoid fever rivaled the enemy's fire In 

a^tooce. tor Immediate antiseptic dressing on tbe Held of battle. tbe terrible loll It Umk among soldiers. In the Franco- 

A I iirrn hi Pinnnsl HysteRa, This paste was made up of mercury and zinc cyanide, Prussian war in tbe year 1K70 there were T.'I.UUO cases 

The ftuasian-dapaneae war tamd>t a valuable leason tragacanth In powder, carbolic acid, and sterilized water, of typhoid fever in the flermnn army. Out of this 

in petuonol hygiene. The habit of extreme personal This paste was contained In a collapsible tnt>c, and woa number there were 7,000 deaths. In the lioer war tbe 

elenaUtieaa among the Japanese was on important factor particularly satisfactory In that form as it could be British army sulTered from typhoid fever to tbe extent 

in maintaining the health and resistance of Japan’s carried easily, and, when spread over a wound, would of r>T,000 eases, of which 8,00u died During the war 

tmoipa. The Japanese troegw kept their bodies clean remain In placo no matter what position the wounded with Spain tbo United States Army was ravaged with 

by ffuqucht bathing, and their rule of never going into man assuiied. When tbe wounded arrived at the field typhoid fever. In 1808 there were '.iO.T.’M cases and 

battle without putting on clean underwear greatly re- hoepltol tbe surface surrounding tbe wound was l,r,s0 dcatli.s iimoiig 108, (MX) men In other words, (sic 

dltoM ttm danger of Infectton ftoib womids. Tbe cleansed with a solattoD at bichloride of mercury 1 io man In every five contracted typhoid fever. Even among 

Japaimie rations also bad much to do with keeping 1,000, or a two and a half per cent solution of rarbollc the trrmps which never left tbe I'nltMl States, but re- 

tha mm la good condition. These generally consisted arid. Tbe wound Itself was then cleansed and dressed mnined in the various concentration i!ampH at homo, 

ot eume rice, conpnisaed fish, army btscutt, salted plonu, with double cyanide of mercury and zinc which was one man in every six came down with the disease, 

aim i| Jutey ptokle all neatly packed In a small tin box covered with a pad of wool and a bandage. In 18ti8 nine tenths of the deaths which occurred 

and wraimed In n towtt. , The Busslan was fed on eoup Tk>-day If a soldier la so wounded that an amputation among the troops in the TJnltc-d .States were caused by 

frhQuently made from gnestlonahle meat, and this has ts necenaary he knows that he can usually undergo the typhoid fever. 

be«h held lespoUstMe for the large proiwrtlou of lutos- operattou with the chances in his favor, in the Franco- Tjpliold fever Is a preventable disease, imrtlcnlarly 
thuU dlSonlen on the Busslan side. Ptussion war, even with the aid of ana-stbetics, <inl.v In armies. There are two ways In which it may be 

‘fyjkBU to-^lKy the umr machinery Is more deadly, Um forty out of a hundred wen who underwent nmputa- (t’onc(«rfMi »« payc j**.) 
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Alercedea armored car uaod by the German army. IteHM •rAMNiil iwr. ^ the iMtta Freaeliiill tyi^ 


Armored Automobiles in War 

Construction of Modem Battle Cars 


By John J. Me 


A s wnH to bo expootwl, reports from tho varlouH 
MoatN of war (ell ua of the wideHproad iiae of 
arnional aiitomoblloa. MohI of Iho uatloiia tiivulved have 
uiado ovliauHtive o\iK>rlraeiils to determine tlie moat 
aullalile of the tyjK'a wldeli ranj;e all the way from ordi- 
nary lourinu earn the sidea of which are t'overetl wltJi 
steel plates, to hiiKo moviiiit; forts. The most satlsfkic- 
tory ears have, naturally, proved to be those lietweeu 
tho two extremes. 

Tho servlee rtxiulreil dictates to a larco extent the 
desluii of the car. In the early days of tho war, tlie 
fierimins made vrent use of standard N. A. (3 and <>i)ol 
tourluK ears, to tht> sides of which are fastened stool 
rdates of 1 millimeUTS thiekness N<i jfuns are mounted 
oil the ears, the oeeupaiits boinu armed simply with 
rifles. Owing to the comparatively slight increase in 
weight over ordinary touring trim, theso cars imssesa 
molillity of a high ordi'r and are well sultial for scout- 
ing. I'he.v giMierally curry on each side of the dash a 
viTtleal rod having a knlf(*-«lge in front. The object 
of this Is to sever any wires which may he stretclusl 
aei'uHs the road, generally at the lieigtil of tho tillot's 
head. 

Much heavier armored vehicles have also been mado 
use of by the Oormans. 'i'heso are generally trucks on 
vvlileh are nialnlnliKHl r>- or 7-eoiitimeter Krupp or 
I'lrliiirdt guns. The armor plating Is very heavy, iM'lng 
alsait one half inch In thickness The rear wlnails have 
twill solid tires and the front disk wb(>els have single 
tires of tlie same tyis*. 

The Ilelglans possess few, if any, heavily armored 
automobiles. They pin their faith lo lightly armored, 
liigiily iiiolille ears, which have jiroved highly siiwess- 
tul Their sp«h1 and ease of inanliiulation enable them 
to rush to the desired spot, make a shan> attack, oud, 
If iiecesHurj, retire quickly. 

Till- detail llliislrntlons show an ordinary touring car 
lilliHl with armor plating and carrying a qulck-fliinR 
^Mlll. I’.M'ept for the gun. it Is almost a replica of tho 
ileimnii machines of the corresponding typo, The stool 
pliiti'H Hie filled to the interior of the Isidy panels and 
project uhoiii twenty Inches above the sides. The steel 


windshield with a hole for the driver to see through 
win be noticed. An InteraatinR point la the guard on 
the driver's right to protect him when manipulating tho 
levers, which happen to be mounted outside tho body, 
thus rendering impoasible the same protection as else- 
where. 

A number of well designed cars armed with qulck- 
flrers were recently turned out by the Minerva Works, 
unfortunately destroyed during the homhardmont of 
Autworp. The armor throughout is of 5 mllUmeters 
enrapressed steel. A few oars were tried with armor 
plating % inch thick, but they were found too heavy to 
give the same service as the morn lightly armored 
chassis of similar power. 

The radiator is protected by steel flaps which can be 
luMtked In a semi-closod poidtlun, allowing sufficient 
cooling for ordinary purpoaes. Air (flrculatlon around 



Fig. l,r— Sectional view of Schneider urmbred cur. 


A. rollwB for revolvlns turret 0, gear wheel fer seto- 
stlng turret. bevel gearing throniA whteb''pedal-drlven 
spludle D Is mads te drive gearg 0, 0, svut for gnanev. 


the engine is asslated liy an outlet on top of the I^ood. 
The twin tires on the rear wheels are n good fiwture 
quite Hjvart from their great weight-carrying oaimclty,a8 
they mlglit enable the car to escape from a dangerous 
position in case a lucky rifle shot punctured one of them. 
The steel plate fixed behind the rear tlrce protects them 
to some extent The efficient front wheel mudguards 
and position of the headllglit will be observed. These 
cars are eiiulpped with Knight engines of 20 and 28 
horse-power. 

The last word in Belgian armored car design la r^ 
resented In tlie photograph of the S. A. V. A. The gun 
is mouiiTed in a hemispherical revolving turret Theso 
cuisila- topped cars have two defects. One is, that there 
not being quite sufficient ventUntiou, the cnpola gets 
filled almost to suffocation with gas; the other Is that 
tho ejected cartridge cases often strike against the back 
of tho turret rlcoclud; back and hit tlie marksman In 
the head. Better protection to tho occapsuts, however, 
helps to offset those drawbacks. The Increased weight 
due to tlu* roof certainly seems to demand greater tiro 
snp|H>rt than is here provided. From tho namher of 
headlights fitted one would basard a guess that the car 
was especially designed for night work, 

So far, little has been heard of French armored cars 
in the war. It is known, however, that the siitboritios 
iwssess a number of ‘‘traveling forts" manufactured by 
Chamm (formerly Cbarron, Glradot et Voigt), and 
Schneider of I^e Creusot 

The Cbarron machine conslats In principle of a closed 
car of armor plate provided with a machine gun 
motruted in a rotating turret. Banning around the out- 
side lit the turret is a flange that rests upon the edge 
of the circular aperture In the roof. Beferring to the 
sectional drawing, a rubber ring A Is fitted under the 
flange to prevent movement of the turret during firing. 
The cupola is mounted on a central shaft supported 
from the frame of the car. Tlie shaft Is In two sec- 
tions, the adjacent extremities of which are united 
Uy a uiit provided with the hand wheel J5t. BotnHon 
of the hand wheel causes the turret to rise ond fall 
slightly. At its lowest iMlnt it Is pressed down dn the 
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ot tbe (Miflitt of species has boeti 
for manr ysars, but since its 
I and discoveries of scieuce hare 
nUwd, dOBbte «s toUa value. The necessity that every 
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Iditviam' 'fMfUtfliA io 'Sfdfflitt 's 'n^dttnWi of ' 
M»,, is provldsd vrttih two 

lalMiiK oue 4i«>ilb>d on &s idtdteior, and 
an{(il!M ehnd^ m a bvacftet bebUid the 
damtiioa:^ in wbidi Is out an aperture 
prpvUMl vltb a ahotthr, ho that tdgnallng 
oaa Its tnihilged In. On aa^ si^ of the 
vebkls Just over the rear wbeel Is placed 
a gisdar, ni(ed to brtdge over dltdb^ etc. 

Tbe ifictinelder armored car In general 
appearance is not dissimilar to the Char- 
ron. A spedal form of cupola Is used, 
however, ot which a sectional drawing Is 
given. The turret Is In two parts, a lower 
cyUndrleal portion of which Is attached 
to the frame of the car and Is a fixture, 
and a rotatable turret above, Ukewiso 
cyUudrlcaL The latter Is provided with 
rollere A running npon an inwardly pro- 
jecting ring on the fixed turret On the 
Inner side of the ring are teeth engaged 
by the gear wheel B. 

A pair of brackota attached to the ro- 
tatable turret carry the gun. These 
brackets also supttort the shaft on which 
the gear wheel B is fixed. The gear wheel 
revolves through the agency of the bevel 
gearing at O and a chain connected to the 
spindle D. 

A bicycle seat Is placed on the gnn and 
the spindle D carries cranks and pedals. 
Thus the gunner, seated on the saddle, Is 
aide, by pedaling, to rotate the turret and 
with It the gun, tea^'ing hoth hands free 
for aiming and otwratlng the weapon. 
The scheme Is certainly Ingenious bnt 
seated as he is sstrlde the gun, the marks- 
man must foel the full effects of the 


Ho for as known, the Bnglisli armored Typ* of 

aotomobnes are merely light Daimler 
trucks of the aubaldlaed type. Several successful raids 
have been carried out by Commander Samson, who Is a 
member of the Naval Flying Wing. 

As Italy may yet be dragged Into the conflict, the 
typo of armored car on which she relies may lie of 
Interest. As seen from the sccomiuinylng photograph 
of an Isotta Frascblnl, the type more nearly approaches 
a fort on wheels than any of the machines previously 
described. The lack of ob- 
servation faculties at the 
stdea la a point not above 
criticism. The rear wheels 
and under body are very 
well protected, as Is the 
radiator. 

An Italian artillery 
major de Saotelron has 
produced an automobile 
battery cousistlng of four 
machine guns, two mount- 
ed on each side. The sides 
of the vehicle can be 
swung out to bring ell the 
guns into line. 

Strange as It may ap- 
pear to Americans* feccuB* 
tomed to self-starters on 
every form of automobile, 
not one cur Is, I beWetfe, 

Yet a 
will 



vary effectively by the Belgian army. 


theory of evolntlon most be In accord with the more 
recently discovered facts of physics and of chemistry Is 
emphasised by Prof. William Bateson, president of the 
British Aswidation for the Advancement of Scleiiee, In 
his recent address nt the meeting In Australia, In which 
he referred to the subject as follows : 

I suppose that everyone is familiar In outline with 
the theory <if the Origin of Niiecles which Darwin pro- 
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Through Mie last fifty years this theme of 
the natural selection of favored races has been devel- 
oped and expounded In writings Imiumeratilc. Favored 
races certainly can replace others. The argument is 
sound, but we are doubtful of Its value. For us tbat 
debate stands ailjunrned. Wo go to Dar- 
win for his liicouiparable collection of 
facts. We would fain emulate Ills sehol- 
nrsblp, bis width and hts power of expo- 
sitlou, but to us he s|K‘nks no more with 
pblloHoplileal authority. We read Ids 
scheme of evolution as w'e would tbose of 
l.iieretius or of Jaituarck, dcItglitliiK In 
their simpllelty and their courage The 
practical and eX|H‘rimcn(a1 study of vurla- 
tion and lierKrllt.t has not mcrcl.\ oiM-ncd 
a new Held, It has given a new imlnt of 
view and new standards of criticism. 
Naturalists may still be found expound 
lug theological Kvstems wldch would have 
delighted Hr I’ungloss himself, but at the 
present lime few are misled Thi' student 
of genetics knows lliiil the time for the 
development of tlieorv is tiol jet He 
ivould rather slick to the shimIiuui and the 
Incubator 

In face of what we know of tlH' dlslrl- 
biitluM of variability In iialnre the seoite 
claimed for natural select Ion in delermln- 
ing the flxlty of srs-eles must be greiitiv 
reduced. The dwtrlue of the siiniinl of 
the fit lest is undeniable so long ns It Is 
applied to the organism as a whole, but 
to attempt by this prineiple to llml value 
in all deflidteiiesH of parts and funelions, 
and In the name of science to si-e Jit ness 
everywhere Is mere elgbtis>nth I'enliirv 
optimism Yet 11 was In upplleatlon to 
the parts, to the details of speellie differ- 
ence, to the spots on the iK'aciH'k’s tall, to 
the Coloring of uu oreidd dower, and hosts 
of such examples. Hint the potency of nat- 
ural selection was urged with the stroiig- 
csl emphasis. Shorn of thesi* pretensions, 
the doetririe of the survival of favored 
races Is a triiisui, helping seareelj nt all 
to aceouiit for the diversity of HiH*cle8. 
Tolerance plays uhiiosi as considerable a 
part. By these admissions almost the 
last shred of (hat teleological fustian with 
which Victorian pldlosoidiy loved to elothu 
the theory of evolntlon is destroyisl, 
Thfxse who would proclaim that whatever 
la, Is right, will lie wise henceforth to base 
this faith frankly on the Impregnable rock 
of superstition and to abatalii from dlnsT 
u|iIH>als to natural fact My (iri'dt'ct-ssor 
said last year that In (ihyslca the age is one of rriidd 
progress and profound scepticism. In at least us high 
a degree this Is true of biology, and ns a chief charac- 
teristic of moih-rn eiolutlonary thought we nmsi con- 
fess also to a deep lint Irksome humility in iiresence of 
great vital iiroblems Rvery theory of evolution must 
la- such as to accord with the fai-ls of physics and 
chendstr>, a primary necessity to which our iinshses- 
Bors (laid small hi-ed. For 
them the unknown was a 
rich mine of possibllilies 
on which they could freely 
draw For us it is rather 
an inipenetruhU- munntain 
out of which the truth cun 
be eldiiped lu rare and 
Isolated fragments Of the 
physics and chemistry of 
life we know next to ludh- 
liig Somehow the Cliarac- 
ters of living things are 
hound up lu proiHTtlos of 
colloids, and are largely 
determined hy the chem- 
ical iKiwers of eiiisyuu-s, 
but the study of these 
Clnsm-s of miittor has only 
lust liegun. I.lvlng things 
Hit> found by a simple e\- 
•leriuient to Imve (loweis 
I n d r e a m t of, and who 
allows what may he lie- 
htan 

A world’s record for milk 
production Is reported In 
Hoard's Itairyman to hii\e 
been made n-wnitv 1>,\ a 
7-year-old Uuernsev cow. 
May Ullnia, which In a .'iti.Y 
duy lest ga\e lit.fsttiS 
[lOundB of milk, eontatnlng 
1,0,'in.nil pounds milk fat. 
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An Army on 


Orderly Sequence in Wl|ie|i Ulift 
Units of a Modem Amiy 
Are Brought Up to 
the Battle Front 


O NK of the luoHt Important eletnai^ In the oonAMt.ol mu&te to tbh VBplll'Blitt 
onlprly movement at the troopa, whether in hrlMtof thMn np th 4lto troftt Iran 
tho vurl<iuft moblllautlon eenten, or to tnevliif them firom potoft to iMtitt, iaomwOtoK to 
till' cxteeiicleH of the campaign— the eew-eliaagiiiK toctoaea at the ,fleW hn^}e.^ 

To the layman, who has wlt«aaa« the gntlMetnc and 4topn^ of the ttotoaead 
eiK'Ctiitora at a football or baaetali tt wlU be afftahnit ttaii the tottomWM: ef 

bodlea of men, mnnlng toto the hnadrede o2 thonaanda, to h mattorehliliig^ thor- 
ough forethought, metbo4 and iUnctpli ne , 




The firet German nrmy of tovmrion of Fnnee (1,300,000 men), If a 
a ntogle rood, would have etoetched from Porto 1.200 mllee, to within h 




m 



A train of commandeered Paria autebnaaea paealng through the foreet at 
Compiegne. 

Ah far as posiilhle and almoat invariably the march of artnlea, eepectally in nettled 
couutrleM, such as form the theater of the present European war, U carried out upon 
the lilghways. The order of march, the eniuenee of the various units, has been deter- 
mined by long exiierience, ond the dtagram which Inclosee three sides of this iiage 
and represents a division of about 20,000 men, when on the march to the pivaence of 
the enemy, may bo taken us broadly repreeontatlve of a similar unit in any of the 
hrst-class armies engaged In the present conflict Two such dlvtolona conatttute an 
army conw of 40,000 men, and three army corpe make up a field attaf^ 130,000 men. 

Eow the first thing, probably, that will surprise the layman la looUog dt thto dia- 
gram. is the extraordinary length of road that to covered by 30,000 troops on the 
march. The distance fnmi the head of the advaace cavalry to the last wagon of the 
supply train Is 21 mllee. This means that if It were advancing by a atogle road 
and were covered by a slogle body of advance cavalry aerying tor all the trooiw that 
fallowed, an army corpe would reach 41 mMae and a fleld army tor a distance of 
120 miles , 

It bus been estimated by some of the military cfttles ihM the -dtonsMUl gtW of inva- 
sion of France was composed of 1,200/100 semi. If so, Mftti tho Oiratotoh'Onnld have 
marched unopiiosed into Porto, and if we tmagtoe that attof toWdlitog by a single 
road, stretching from west to east, et the time when ttto attouMSToaVKltt toaobcd the 
Arc <le 'I’rlomphc, Paris, the ta» of the Oortims host WooM hw'SJKiO totleB distant. 
The column would reach through Frauee, Belgtank aOMW toerinwy tUld W 
miles beyond the Pnuiso-RassUn bOQRdary to within 400 ilillw Of toe htty oV Moscow. 

The enormous slse of modem armies n c e eeeit atoe admooe dpon a; wMo front and 
(OonitluM ee pegs tot.) 
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Letters from the Firing line ’ i 

TrieksofWarfcW ' • "'T V" 

By Aide-de-Camp Xavier Sager, Special Coppespondent of (life Sci^mFic AmsltlciAN.at ttie Fxifml ; ^ 



W A.RI AU tlie rffortM of our braiiM, all tho deacrip- 
tlcuM which we have road atfatii and again, all 
the vliiloua of hattlea which we have tried to conjure 
up in our overheated linagluatlonB, do not approach the 
terrible reality. He who haa aeen thla frightful yet 
magulltmit apoctacle with bia own eyea will retain 
the mejnory of It forever. 

All along the roada and tho tlelda can !«• Been the 
veatlgea of numeroua treiichea. We have fought her*' 
ardently for n month, and alowly, atep by ahii, we 
have forotal the enemy to retire. 

In the north they have. tilled up the dltchea where 
the eori)aea lay dwp, and It now might ho conaldere<l 
na one (vmtlimoua, one endleaa grave. Kvery m)W and 
then an liiKufl'eralile odor chokea you. A aoldler, a 
horae haa fallen there, niid alowly la decytutpoaing, It 
haa laajli liiipuaalhlc to gather all the ImmUoh In the vaat 
t reiichoa, 

'ITw roar of the (‘annon la heard In the north, however ; 
it la hardly poaalhle to dellne exuotly where tho ahell 
fell. Thla morning my regiment met ou the road 
another regiment: "Well' What are you doing?” we 
aak. “Digging! And jou?” “The aanie — notlilng but 
digging.” 

At the actiiul hour the armlea ean be daaaed In two 
c/itegorlea— one half la digging trenchea in order to 
fight and the <ither half la lighting to dig trenchea. 

A atmly of tnir trenchea will allow why the progreaa 
of the armU*H la ao alow. They outline moat of tho 
IreiicbeH na they have been eatuhllahed by the enemy. 
The Infantry when entering them are entering real 
fortreaaea. They are ahelterod fnim view, from the 
ahella and from the rain. 

Neither our artillery nor our infantry can aee the 
(lemmna em-aved in them. To reach them It la nei'ea- 
aury that our ahella full exactly In the trenchea. The 
Iwitrie la no more a tight In the utieii ; the offeiialvc takea 
the character of a hunt; the danger everywhere cornea 
ft'(uu underground. Before lighting the enemy we uiuat 
uiieurtb him. 

Moreover, when we realiste that the Uenuun artillery 
haa alao Ita fortified worka; that everywhere It aur- 
rounda Itaelf with wire netting In order to atop tlie 
aaaullanta; that between the cannon mltruilleuaea are 
concealed, the puriwae of which la to act agalnat our 
Infantry; and that bebiiid the Held artillery la placed 
the heavy artillery, whoae far-reaching ahella are able 
to protect the retreat with a wall of Are, then we 
can uiulerataud the effort demanded of our trooiw to 
diaplacc the Oernian army from Ita poaltlona and to 
drive It from the wo<Hla and the hllla where It aeeraed 
to have taken root. 

The Oennana lia^e come ou tho battlefield with a 
e<‘rt4iln number of Irlcka and atratageraa which, durliig 
the flrat five weeks of the war, gave them a certain 
auperlorlty. But the French race la endowed with a 
prodlglouH facility of uaalmlhitlon. It did not take ua 
long to acent the trlcka and to adapt ourselvea to 
the flerman Htralugouis. In fact, at the very moinant 
I am writing Iheae lliiea, our Infantry la executing 
aome worka of art which. In the matter of atrength, 
duruhlllty, and tlidali, can comt)ete with all the mole- 
trupa timl the (lerniaiia left liehliul them aa aamplea, 
at the time of tlieli awlfl retreat from the Marne laat 
Septeiidier Tlie ollleera of the engineering ataff had 
only to give the meiisureineiita and the men atarted the 
work. The regiments of reaervlata and terrltorlala 
liavi’ even sneeceded Ix'fter at first than thoae of the 
nettle army, and the reuaoii of this la that they are 
eomiMiaed of u marvelous gathering of all profeoalous 
and all eapiihtnties. 'The favuiera ttaik the plck-ax to 
dig; the hrlekhiyers were given charge of the battle- 
ments (cicar'/df/' 'I the wtHKl-cutters busied tbemnelvea 
with the hewing of poles and bruah for rnoflnga, the 
Idumhers laid oni the drainage dltch«'a, and French 
wit not losing an oppoitunlly, the iialutera and aculp- 
tora creeled some amusing statues made of clay at the 
hack of the mci loiis, (lesllned to protect ua from ahella, 
Maii.V lino’s the Dei am ns, In oivlur to deceive the aim 
of our guns, dug dummy trimehes, where they placed 
ilunitny soldiers, sni mounted with dummy helmeU. 
These were made of a handful of straw, which they 
had rolled and philtisl, and w’hose iwlnt thej had 
dliiijed In brass iialiit But lii the matter of dummy 
trenches they had nothing on ua, and we had a few 
goial ones up our aleeves, which 1 am not permitted to 
dlaclose now, hut wdilch I hois' I will have, latiw on, the 
pleaaurc of describing at length. The (lennuns have 
already had a taste of It; It Is dangerous for them to 
try II Ismt with French wit. 

ropyrlgl't. 11114 . Maim A To,, Tnc. 


In fact, oar trenchea are ao comfortable that we 
hate to leave them. Que of my frlendi, who itivelft^triKht 
daya In hia, had worked a great many Isiprawmmite, 
which made It look almoat like a home. Be hfed 4ag 
an excavation to be uaed in (he caiiacity of a caiib(M«a, 
where he would otore hl« food; a oort of step made 
of Boft earth proved a fairly acceptable plltow, and he 
had given the proper Inclination to the board that was 
hla bed— In a word, It was a real snbterranean paiaice. 

To verify the accuracy of the fire of their artlUety 
the UennauB are very Ingenloua. For Inatanee, (bey 
will Bend a recinmolterlng party of Uhlans, which 
marchea straight ahead and gets Into oentset with the 
position of tho Allies, and which then signals these poat- 
tiona to their artillery. To this effect they select the 
high steeples of out cbunfiies, using them as gigaptle 
torches. 

They climb to the summit of the churob steeple, pour 
gasoline on the woodwork and oat fire to It As soon 
as the Germans notice this signal their artillerymen aee 
where to aim and know exactly where they must direct 
their fire. 

Spying Is one of the great features of German stra- 
tegy. Among many others, here la one of the cunning 
ways used very freqnently among the German spies; 
Some men dressed as civilians and placed in differ- 
ent apota occupied by the eamny give the Germans 
the Indication of our iHislOona by means of fires of 
certain colors during the night, and of smoke In the 
chimneys of the houaea during the day. 

Pretended peasants have been dlMsiveved in the fields 
whose occupation was to gather Information. German 
officers, dressed as civilians, were also found in the 
localities evacuated, their purpoee being to eatabltsh 
some connection with their own troops. One was found 
in a high steeple, where bis presence was given away 
by the strange oscillations of the clock's hands, which 
had been for the time being transformed into an impro- 
vised semaphore. 

The women also help In spying. They watch the 
embarkment and dlsombarkroent of our troops. 

It has Just been discovered that the spies who kept 
the army of the famous Gen. von Kluck Informed were 
using a very old way of proceeding, very romantic 
indeed, that of the gypsies, the vagabonds, and the 
tramps, who, as a means of correepondlug with each 
other draw varied figures on the walls of the farms 
and houaea along the road. One thinks be la looking 
at the artless drawings of n child, while these awk- 
ward lines have a precise significance, and the smallest 
detail Is full of meaning. Moreover, the German spies 
have lately copied a burglar's trick, and this is how; 
On the walla are seen aome simple drawings, which do 
not attract attention, and before which no one would 
stop. The design, for Instance, represents a cow, the 
face Is artlessly drawn, however easily discernible. 
Sometimes the cows are of small dimensions, or medium, 
or very big. Some are looking one way, some another. 
Certain of them have the head raised toward the sky. 
These «iws were drawn by the scouts. A small cow 
meant that the road was poorly guarded ; a bigger one 
that there were French troigis In the neighborhood ; and 
a still bigger cow that a fort or some Important work 
of defense was to be found near by. To render the 
information more precise, the orientation of the cow's 
head gave tndh«tlons as to the dangerous spots to be 
avoided, or to be watchwl. As for the cows looking 
toward the sky, their meaning was that before advanc- 
ing any farther it was necessary to explore the but- 
rounding country. 

There are many tricks that we must accept aa be- 
longing to warfare, and that we ourselves practise when 
the occasion comes. 

A regiment of our cavalry sighted a German bat- 
tery, which was near and was firing In the eM>ostte 
direction. Ooncludtug that the Germans were not 
aware of their presence, the French charged the enemy, 
in the valley a wire net, cleverly bidden, hod btm 
stretched by the Germaas ; our colavry was caught 1» 
the trap, and the German battery, cbanglitg Its olUf 
turned its fire upon our troops, who lest heavily. 

By way of retaliation we have ployed more than tnm 
trick upon them. For instance, a French' ge&wal, 
through his wit, forced the evacuation of a Oenman. 
stronghold. . Be first opened fire up<m It with a great 
many pieces of artillery, reducing their Are oBe bjr 
line as If the shells of the enemy bad sUenoad them. 
One only was left to work. The rilaoced pieces had 
been sent, without attracting the attention of tlib> 
Germans, to k 'posMon where they bad entire Com^ 
mand of their entrenchment. Their order was (n 


nwtOt'dib'tftgnai nf 'octaoib 
WM i|tvaa,W>>liaiMd dfo 
VkAtity routed 

A itnethod «hi(d 1« firequcnfiF 
to demoraUie the mmmy la to send, ilf IdgtK, AidMiljlb 
tosttt ta heavy cavalry acrosa the itonnan j 

this detachnmit sets fire to the aziay canveya, 
antomobUett, emptying over the t^nnd the oana w ell 
and gasoline, and causes great material leasee, hetddaii 
terrorising troops of the enemy. 

A scout aviator had flown a good dtatanoe ktut' 
the Gemaa territory. On bis retuta hla motor 
BtaU^, making It necessary for him to d 
detdy some German soldiers with an n 
ttm behind a thicket The aviator i 
dmsMd In leather and nothing showed Ids. aatloimUti|r; 
In a tone of authority be ordered the oOcer fn CM* 
man to come to bis aid, and the latter hurried to ehiiir. 
A few minutes afterward the aviator resumed hto iUght. 
When he had reached a safe distaifce the aviator SSfstt 
to these Germans a paper, on which he had sniibhlad 
hls thanks tor the assistance they bad given to a 
Froicbman. 


Penidii LuBbddiu and Karalnd EhM|k 

W HAT Is “Persian lamb"? Tbia for Is well known 
In America, yet trustworthy informatiun con- 
cerning it Is hardly to be found In any of our encyclo- 
pedias or other reference books. 

According to a bulletin Just published by the Ilepart- 
ment of Agriculture, true Perelau laatb doea not come 
from Persia, but from Bokhara, and not from the young 
of the breed of sheep known na Perslaua, hot from 
karaknl or Arabl aheep. The Persian lambskin Is 
known by such other trade names aa krlmmar, astra- 
khan, and broadtail, these terms denoting somewhat 
different grades, hnt practically alt the sklna omae from 
Bokhara and adjacent parts of Busstau Tnrkeetan. 
They are now greatly In demand in this country, a 
single firm in New York Importing from 200,000 to 
260,000 skins a year. The result of this deoaand has 
been extensive croasing of the shecfi. so that, it la said, 
there are not more than 6,000 pure-bred karakuls In 
existence, most of which are found on the estates of 
Bokharan noblemen. Their exportation from Bokhara 
Is now strictly forbidden by law. 

The karakuls are one of the fat4All breeds of sheep 
and are thus described ; 

“The head Is strikingly characteristic of the breed, 
the face being narrow, and the top of the bead atld tore 
part of the skull much rounded. The rams ordinarily 
have beautiful outspreading spiral horns, but the ewes 
are generally homlesa. The ears are small and pen- 
duloDB, especially so in the Iambs. The foce and toga 
of the adulta are covered with short, lustn;as black hair, 
while the wool of tho body Is coarse, long, and varies 
In color from gray to blank. Vety bard outer wool and 
the absence of soft under wool am sold to be tndlca- 
tlbns of parity , blood.” 

The young lamftli"«ito black, wltb a Ins- 

trouB wool clooely curled over the entire body. When 
used for fur, they must be killed when not older than 
ten days, aa the curia open after thla period. The prac- 
tice of using the akin of the unborn lamb, which neces’ 
slteted killing both lamb and mother, no longer pre- 
vails. Good skins sell for from $10 to |16. The ewes 
are milked for a time after the lambs are killed, and a 
fambus cheese known as Brinsa la mode from the milk. 
The mutton of the karakul aheep Is said to be the most 
palatable of any breed, and their fat la used by the 
Bokharans Instead of butter. 

Golden-brown temlis are eoeaslonaUy droimefi. I^ia 
Is the color of tib prophet UobBmmed, and sach skins 
ate highly valued in coosegnence. 

The flrat karaknl aheep ever seen in America were 
Imported by Dr. 0. C. Young of Beleu, Texas, fo ' 
2>r. Young publiabed a newspaper articte last /aniiary 
4«fertblng the many dlfficulttes be eaconatored In 
obtaining and bringing over these tnlmabi. find the, at 
.flWt, disappointing resnlto ot (be atton^te to bimed 
them In this country. A few more mite inuKMFtsii hy 
him in 2912. According to the tMpartmant of Anricni- 
tWte, flocks have been tUiflbliabifl In Tricaa, Itow BmiIM. 
ICatoma, and Frinoe Bdwhid Irianfl, and nmheftJits 
experiments In crossing with other brerifai ham i**m 
liiKlerteken, but the msolte |dlU aeafa to he, 
lei^atteal. On the other hand, l>r. YoqM« cMinte that 
ihe problem of praductog a high grade of Penkn iitiiiiih 
in this ceinitry has b«bh f|ill!|t ihfivhfl. ' 
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AtnOKAVIC TBMMBAPH BTHTBR.— D. 
41. C^UMOti. Box 428. North Srdaer, Nora 
Beottai Craada. Tbta InrentloD relatei to tele- 
graph ayetoBMi of the automatic tjrpe whcrohjr 
tho tanWhlng elgaala to the form of dote. 


Vm laveatlon Improvei aad elmpUdee tele- 
gijpjpfe ayateme of the above cbaraotor eo ae to 
ha won roKable, eaclent aad expedltione la 
iMWlee) and ao dedgned that only one operator | 
la ««|«ilred to operate the apparatua in recdv- 
tag a meaeage from one dtataat etatiho aad 
tiMlMafttlag it to another dUtant etattoa. 

>bKCd;iiic hMiv J 40 DW.— *. 8 . Know, 

US WrlBfrtoB HU Brooklyn, N. Tf. Thla ta- 
eentM pn^dea a mooat for low>voltage ele«- 
tttn laiBpa, to hold Bm aamh in operative pod- 
tlra npon an electric battery elemoat ; pravidee 
a meahe lor employing aa atectric lamp la coa 
aactloh with a ataplo alectrte-battery etemeat 
aad provtdee maani for, at will, tcmporaHiy 
Of eoattiinoiidp ' Bmlatatolmg a cloeed elronlt 
iBOortMrattBg a lamp of the character named. 

WAVB DWraiCTOil H. V. AcKLar, Cort- 

hud. Ohio. Thle leveotloo refere to wave de- 
tectore of the Uad employed ta whreleee 
anmteatlOa, the more partlealar parpoee hdag 
to a dciecBi' trbich U particniarly 


wavea aad which ie aleo aelf-roatoriag. 

K^BCTBtC HAT TBAP,.-C. W. N. PAbMnB, 
B. B. D., No. 1, Rerronbarp, Pa. In tble trap 
the rodent le Wlied by an elootrtc aboeh aad 
Ito body dotMdted la a proper receptacle. 
Meaae provide whereby the trap when once 
Operated Will automatlmiHy reeot itaoif, ilioe 
doing away with the aceeMity of eettlag the 
trap each time It le need. 


caTTMS OCAKD.— n. p. Broncaa. B. P. D.. 
Ma 8, Bhttlbyvilte, ‘Pena. This InTentlon refere 
to Cattle guarde lor prevcatlag the movemcata ! 
Of aiilfflair atoag a railroad track, aad morel 
parttcullarll to that elaaa of.gnarda including | 
a vectteiiUp ewiagliig gato Actuahte by a plat- 
form" nn^r the erotght at olitle or other aal- 
aMda Otandtng npaa the {dattorw. 


ohMo imaM aad which win not 
•py Ml# idth tho vMoa o# thooptWator ftenJ 
tnaaoat. 

V <iwN«uitiii9 o. opMpa. 

<]iili#|d7’PliBat. la't^.hPdWiyA mdwajw- 

"^’*^gl»g tho gtaln, iNdi the r‘ ' 

tttbo grgltl'win h« twict 



tevaattoa la to proddo a Maatroetlon for 
flompUditaf thla pnrpoaa, of aach a aature that 
thora wUl be mlalmam danger of frightening 
.the Mrde either aa they enter the neat < 
trapped thorda. 

WAOOK 8CAL1B.— W. C PaiCB, 814 Jaalperl 
Ave„ Imag Beach, Cal, Thla Inventor provides 
aloe eepedally edspted for nee In farming! 
dlstrleta for the wdghing of wagon loads, auch 
aa loose hay or like matertsln roqiOrlng the 
nao of platform acalei, ench aeales being often { 
many mllea dletant from farms in tbe farming i 
dietilcta of the West. 

ITUBBUB BURIiBB.-A.. Wxao, Bowbella,! 
N. S. Thle bnmer may be moved to a 
over the etnbbla which le to Iw be 
Erame of the burner carrying an apn 
tad aad ahoee at lie aide for conflning the I 
dee under the top of the burner. The apron 
aad shoes are adiuatable to permit of tb«ir| 
bdng raised when the burner le moved over 


under the top of tbe burner, the oil being car- 
ried by a tank on tbe frame. 

mTCHINO PliOW.— a a. doaoAW aad ai 
J, n OannMBt'ia. Address tbe former, Craw- 
ford, Colo. The purpose here la to provide 
draple and sadly operated device, by means of I 
which a plurality of parallel dltchee or grooves 
may he marked oC, wherein the distance be- 
tween the groovoe may be varied at will, as 
aleo tho depth of tbe groove. 

THBBSHBa— O. W. CAariwrea. Address j 
Willard B. Holt, Demlng, M. Hex. Thla In- 
ir provides a machine for beating out and 
separating grain, peas and beans, and at the 
same time feeding tbe straw tbrougb tbe ma- 
oblne, the structure and arrangemeut b«iax{ 
such as that It may be operated with greatly 
reduced power compared to that necessary 
tetloa wltb tbe threehlng machines now 


COBN SAVlNd AND CUHANINQ BBTIOB 
43. A. SewriNs, 890 Center 8t, Ulgln 
This laventton relates to means whereby tbe 
shelled corn can be saved aad collected In 
clean conditioa. The fact that the hueka and 


dally dlflleult to separate corn lo clean condi- 
tion and at the same time to edect the removal 
and ooaveylag of tbe huaka. 

IBUOATION DBVICB.— U B. DtMDTH, 
Beldler, Ohio. Tbe InventloB provldoe a water 
supply or main pipe with connections from It' 
to n dtstrlbutlng noiale pipe extending along! 
above the surface of tbe earth to be Irrigated 
deatrml dletance, said pipe line or n< 
being provided with perfomtlou 
spnylag tho water laterally from the vertical 


<K Cn m e im l ItMMWM. 

IHTBBIOH COLLAPSIBUI FORlf FOB 
OONCBOIB BURIAL. TAULTS.— J. <1 . John- 
r, 803 Main St, Carthnge, III. Tho purpoee 
bece la to provide an Interior collapatblo form 
whereby the knee, side, nnd end walls of a 
crate burial vault may be ranveulently formed 
■ to permit of tho e ' 
tap for the vault whereby 
the aame nm# be sealed. 

ACTION FOB KBYBD K1THKB8.--F. Mbm- 
iniCAOBB. 18 Sherman Place, Jersey aty. N. J. i 
Thle invention provUee a keyboard atucbmsnt 
tar gtrtaged madcal instruments of tbe sitimrj 
type and arranged to permit couvenieot ad- 
Juitmaat of the actuating parte and to allow 
of pMdudng a tremolo eBeet whenever It ls| 
* laUed to do ao by the player, 
snoot. BOt/DBB.— R. FBAsna, rare of Rue- 
11 rnrnsr Wlw Co., U8 Wythe Ave. Brook- 
lyn, M. T. The Intention to this ease ta to pro- 
ride a holder arranged for eonveulent attaeh- 
' to a wan, beaeh or other support to 

: ■ _ of tbe wire from] 

the Rpool in length ae noMwI. and to bold tboj 
Wtre on the apeol against tangling up. 

SStntNO'BOX FOB UMBRBUAB ANdI 
CAl^-<-S. R. Bonawra, 881 B. • 7th Bt, 
BiM4kl#w K. I., and O. W. Sowagyna. New 
UtMk, M. T. Thte toveatfon has reformiee to 
IWppgMd AlMPtng box ter umbfoUae and 
a dertgned mete eapsHnlly to permit the 
(' at uiabNUaa, canaa and tbs like 
-■ - A and to pro- 


I «r oRbiivJ^oxO ctt 


iBWluble la water, and which a 

for replaclMg celluloid in Its 
Td tUc prucoea the prop- 
arty of albuminoid solutions of prodpltstlng 
solntlona of stUca In the form of collo-slllcatos, 
laaolubte in water Is ntlUu<d, end also the em- 
ploymsat of the allKo gylccrlc Jelly combined 
wtfo Rteao collo-slUcatrs. 

CUSANING DEVICE — Jxbut Caslrton and 
A. la Dn IsMia, Address tb<. former, Hloux 
funs, 8, D. One of tha principal objects bore 
Is to provide a device whcrcl.y K»s»I.-n.-, I.cn- 
Stne, eibor, and other volatile and cxploalvo 
liquids employed In dry cleanlnu, aa well as 
Bonplne and other conipoiioda employed lo 
Boonring articles of clotlilng, lacea, tapiaitry, 
etc., may be safely, convvuleutly, and econom- 
ically used. 

Hardware and TooIb. 

CORK BXTEACTOR.~«. J Davison, 719 
Bast Qrnee St., Richmond, Va The purpose 
here Is to provide a combined cork an. 
tractor which will In no way Impair the 
nary function of the cork and which has i 
menti to a position beyond the end of the cork 
when In use and to a position > 
within the cork when In disuse, this movemcnl 
bsdng Umitod by means serving to unite tbi 
cork aad Its extractor 

VALVE QBINDINU TOOL.— U. R. Pauhons, 
Sharpsvllle, Pa. This Invention provides 
attachment wbteb may be uti.-d wltb a valve 
grinding tool sneh aa one forming the subject 
serial No. 7S9.H01, said sttacbment 
adapted to engage valves having 
spa^ holes or reeeaaea Instead of the usual 
scmwdrlver slot, whereby the valves may 
rotated In grinding tbu saino. 

LOCK.— 0. Anbas. 1221 Brook Ave . Bronx, 
New Fork, N. TC. This Inventor provides 
lock particularly well adapted for use on e 
vntor doors, the lock having a bolt with 
threaded shaft ronnected with a cylinder 
olRcr locking means. A latch bar Is pravid 
tor engagement by the Imlt for locking the 
latch bar relatively to tbe Imit 
NOTSSLB. — C. J Mveea. 21II> Churehlll 
Utica, N y. This nossle has a spilt esslng 
ports, and meant for holding 
log against two companion valve metiibors 
Which have conesliain-d members fuelni 
other, each of tbe valve memhers having 
Jectlon seated between the easing and th. 

the other valve mcmbi 
prajeetiuns being spiral shaped and spaced 
from the axis of the noasle, so that one of I ' 
valve memlH-rs may be rotated relatively to I 
otb.‘r valve memlH-r, to close the opening 
tho eating between the two ports or to leave 
opening through the cualhg of the| 
noasio from one port to tho other. 

Hentlng and Lighting. 

CHIMNRT «WRF,PKU— 0. E. Anpbukon 
I' ryatal Falla, MIeb This Inventor provides i 
dovlee for cleaning chimneys having other thai 
circular eroas-seettun, capable of being drawi 
through a chimney, and having mechanism fni 
thoroughly elraning the walls of the ehlninei 
during tin* passugr through th.' sstne, am 
wherein tbe sweeper Is adjustable and catmbh 
^ eleanlDg the walla thoroughly, whether oi 
>t tbe rblmney Is straight 
BTOVH.— J C Z 1 WJI.SB, Wichita Falls, Tex 
One at the principal obJ<H'ts here Is to providi 
a besting stove adapted to utilise artlflelnl or 
natural gas to equal advantage, the lonstru. 

and arrangement of parts Iwlng such tha 
a thorough corobuatlon of the gas Is assured 
and maximum utility of tho beat units is 
talned 

I.ANTEBN.--J Njim.«on, Bandon. Ore This] 
Invention providi-s a dcvlre wherein the chlni 
ney Is mounted for guided movement towart 
m the bariK-r, and Is iiormallv spring 
upwnril, awav from the burner, to f 
dlltatn lighting Un- lantern, iind wherein t 
Inassblo lali-h nirchanlsm Is provided f 
noriually holding the glolM' lu proper iioslth 


New Haven, Conn. This Improveinenl provides 
-ntiintlug a room provlileil with ii 
curtain shade, tho ventilators being Incorpo- 
rated In tho shade; provldra a shade with ven- 
tilating apertures arranged to obstruct light 
while giving free acci>aH of air; and provides 
oans whereby shades eonstriicted as outlined 
ay be rolled aa In the conventional manner 
bad iron — C A llKArn, B5 fircone Bt, 
Brooklyn, N, T. An object hero Is to provide 
a bratlng structure for sad-lrona which may 
at the will of tho operator a plurality 
roes of heat supplying fuel. A further I 
object is tbe arrangement In a sad-lran of 
heating means formed to uttllse a supply of 
gas and air furntsbed from either end of the I 
Iran. 

BBrarTACUB CAI*.— J. H. Foum*. 214 
xchango SL, Kenoeha, Wla, This Invention 
refers more particularly to caps for Jars 
The aim Is to provide a i 
«f sanitary material, sneh as glass or porre- 
lato. whkfa can ha easily removed aad cleaned 
Id whieh la mounted to ptwitlvaly close the 
pRtb of tha raraptaelA 
l|K>mi >0 KACBlNBc-C. V. HAMM, Box 


380 


1 88T, Windsor Looks, Conn. The purpose in 
this esse is to provide a mscblue In which a 
numlver of small cylinders are used and meana 
asauclatcd therewith for canalng tbe opposite 
sides of the mutter Isdiig Ironed to engage 
some of tbe cylinders, while still In a moUt 
condition 

naohtnes and mechanical Bovlcea.' 

SLTIU'E AND OUE CONrUN’fBATnR — C, 
H KiOHABtmoN, XHII W Ave r.l, Iaib Angeles, 
Cal. All water Is ndmitleil through double- 
slutted pipes, erosslng the Imttoin of the shilcc 
at InterVsls of Hcv.'ral inches apart, the Inner 
pipe being adjustable so as to give (vuitrol of 
the width of the slot, thereby controlling the 
wati-r admitted. Water la forced into the pipe 
under pressure and eoiilrolled by valves at 
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either side of the sluice, giving nbMiluK <(in 
trol of both volume mid prcHKUn of will, i at 
each pipe An .idjustiilil.- tsll gnli puls miy 
IHirtloii of all luatcrinls In suspi iiklon. lb. rcl.y 
giving (he h.-avlcr iiialcrlal a (btiiice (n par- 
ticipate Till- sluice Is liuiig lu un adjiislsble 
frame and given mi e<i'i-iilrlc slib- iimllon. 
which helps In saving exv.-edinglv line gold, 
thus Increasing the vnluuie of ore run and 
lessening the amount of water lousuinoil. 

DEN'J'AL CASriNn MACHINE -M Maibh, 
ISO E. 7gth Rt., Manhattan, New Vork. Ur. 
Mnler's Invention relates tn d.-nlal .'astlng ma 
chln.'s and has referenc<> more partlculnrly to 
tho centrifugal lype In whlih the molten nis 
terlal is forced Into the mobi by eeiitrlfiigal 
force 'I’lie object thereof Is to provide a sliii- 
ple device whereby a perfect (listing ciiii bo 
obtained 

WINDMILL. — C I., LonsiM.iiR, Walhondlng, 
Ohio This Invention rcliiles to wind nmtora 
or mills Ilf that type In which a pliirallly of 
wheels arc ciriployeil, with the blades of one 
wheel reversely nrrmigcd with respect to the 



blades of tbe other wheel, ao that the wind 
nficr a. ling on one wb.v-l Is deflcclcd by the 
viincs thereof to act on the other wheel for tbe 

wind than Is possible with ii single wheel 
DnOJECTILE 1. P TTkiiinii Ilox 2«(l. Po- 
mona Cal Tills dev lee Is dlsclinrged through 
tbe air by mrnns of n pliiriilltv of guus of large 

Jeetlle Is III the form of a wbiH>l laden with 
exploalves timed to dIstJiarge at a predeter 
mined moiiient, nnd provided wltli lalerally ex- 
tended awords or hhImts, and wherein tiieeh- 
anlam Is provided for supporting the projectile, 
and for imparting rotation to the flywhei'l lie- 
fore It is dU< barged from the guns. Means 
provide tor snppivTtlng and guiding tbe pro- 
jectile at the commencement of Its flight 

LACE MACHINE- 4 l.B, Rue 

dew Jeuncurs, Ihiris, Frame In the present’ 
patent the Invention has for Its object ii ma- 
chine for the nmnofnetnre of all kinds ol lacw 
made by hand hy means of hobblns. the ma- 
chine being combined so as to carry out all the 
operations effected In nianufarturc by hand 
moor mold— H. Jouashkai,', ll line do 

Priiitemps Paris. France This Invention re 
lates to rotary molds. By means of su.h a 
mold rapidly rotated the metal Is subjeeled to 
rentrlfugal preaaure, with resulting Increase of 
densitv and cohealoo, causing homogeneouaness 
If the metal be siBgle and thorough mixture of 
MemCPts throngbout the mass lo the cose at 

(OanefoM m papa m.) ^ 






4SK!^ber (Mn^ and tmfttv 0«aWwr 
4.T-liKdi *»»»-*» «notwcwui Mt»7 tfl )m 
cafried on TOch a dIfiMMtaMrt, 

Th« v«M»wto a» protected ty a TdncAi tiilt 
Mountlof the 12-lnch gun, they form an 
Intermediate link between the antoted 
emlner and the battle-cniteer. 

The next Htep of the Ja»atteae In the 
development of this type waa ehown In 
those fine eblpe, the “Knranui'’ and 
"Ibakl” of 14,eti0 tons and knots spaed. 
They mount four 4K^Uber IS'lneh and 
the e-lncb battery Is replaced b]r eight 
45-caUber 8-lneh, supplemented by four* 
teen SO-caliber 4.7-loch gnoa. These ves- 
sels were completed in 1902 and 1010, and 
both of these shtpa and the two prevkwsly 
described were designed by the Japanese 
and built at their yarda 

The next Japanese effort was the con- 
struction of H battleship, the “Ratsnma," 
of 10,400 tons displacement and 18^ 
knots speed. Had the speed been greater, 
20 to 21 knots, this ship would have been 
entitled to rank as a dreadnought, bnt 
her moderate speed of 18^ knots plaoas 
her in the seml-dreaduought claaa. Her 
main battery la extremely heavy, constat- 
ing of no less than sixteen large pieces, 
namely, four 4S-CBllber 12-lnch and twelve 
40-callber 10-lnch. There la also a tor- 
pedodefetwe battery of twelve 46-oallber 
4.7-lnch guns. The belt Is 0 Inchee In 
thickness. 

In the following year the Japanese com- 
pleted the dreadnought “Akl,” a fine Ship 
of 10,800 tons, 20 knots speed, mount- 
ing four 4S-callber 12-ln<:h, twelve 45- 
calllter 10-lnch, and a torpedo battery 
of eight 45-oallber O-tneh guns. Her 
belt la 0 luebea In thickness. The 12-lnch 
guns are carried In two turrets forward 
and aft, and the 10-liicb gnus are mounted 
In twin turrets, three on each beam. 

In 1012 and lOlS the Japanese com- 
pleted in tbclr yards the dreadnoughts 
"Kawacbl" and “Hettsu,” of 21,420 tons 
displacement and 20 knots speed. The 
battery consists of twelve 45-caUber 12- 
lnch guns and a ton>edo battery of ten 
50^mUber 0-lnch guns. The belt armor Is 
12 Inches In thlcknesa The six two-gun 
turrets are distributed on the faulty plan 
at first favored by Germany, two turrets 
being mounted on tho wnter line, one for- 
ward and oue aft, and two on each beam. 
This system baa the defect that four guns 
are out of action during a broadside 
engagement 

In the next addition to the navy of four 
liattle-crulsers, the JaiNmese made a great 
jump In else, power, and si>eed. Tn 1013 
they completed at Vickers’s Works, the 
“Kongo, ’’ and in the present year at their 
own yards they built the "Hl-Yel.” Two 
other ships of this class, the “Haruna" 
and "Klrlsblma,” are under ctinatructlon 
in Jaiianese yards. These fine vessels, of 
27,600 tons, are protected by a 10-lnch 
l>eU, and liave a speed of from 27 to 28 
knots. They mount eight 46-callber 14- 
Inch guns and sixteen fitmallber fi-lnch. 
These ships form a dlvlsloti which, for Its 
speed and fighting power, are equal, if 
not superior, to any vessels of their class 
In the navies of the world. 

We ]>reHent a fine wash drawing by 
Oscar I*arkes of a class of four super- 
dreadnougbts of 80,000 tons displacement, 
which are under construction In Japanese 
yards and are down for completion, re- 
spectively, in Uie years 1916, 101(1, and 
1017. They will be known ns the “Kure,” 
“Yukosaka,” “Kawasaki," and “MttsuM- 
slii.” They will have the great length of 
673 feet, and their turbines, of 40.000 
horae-jstwer, are expected to drive them 
at a speed of 22^ kiiutii. The belt armor 
win be 12 inches at the water-line, with 
upper belts, respectively, of 0 Inches and 
8 inches In thlcknesa. They Will have the 
same battery as our “rennsylvanla" ; but 
they will carry their fwfilve 14-lneh guns 
In six twin-gun turrets Instead of four 
three-gun turrets. The Japanese donbt 
the wisdom of platting threb gum In a eln- 
gle turret, which. If tt went dliahled, would 
pot one third of the mgln battery eat of 
action. The torpedo4iefoaw hattwy wlU 
eoBxiat M aUttoan ^OoklttNV Adpch gofob 

Win Ih» ««Wr nitft ' 


ym m mj^- 
to 

tothtaraattwef.'oiiBfoJ 


da^t you- ; . : 

l^Bmay ymn Ihakia 
had theaei ottac* madp 
to order, with xny own 
monognot hand. Th« 
leaf oomfo bnta a mdttn^ 
tainous diatrklt in ^ba. 

It is espeoiidly folectodtor 
me by a man Who feoidM 
(here-a oatutowaur in 
tobaccos. 

IWaatYotfdpUiB 
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ot ^ tar> 
Wl>«it^» ti»{piido 

tbe Snt fmrt M tt* 
«iui;l||;|i^ ita' * wave Um, Wtoich croaMi 
iiii|i;;tWi|)^ tb« AmItMI ttnd nlUnUits 
tbB purtoo «pd. tiw 
iPWAiwlly tHiagliig tbol 
tfW MHUM. : 

it ' vmM a|o, coni^nittTaij’ I 
. i«)|^KIq|i!^4w totewiJ eooeae of tho twptOa 
Viil^ TlMt range MMl 

jMn greatly tmprovad, but tho 
toiipiMIU IttU bad a way of departing eud-l 
toyatertoutdy from Ite intended 
ood w i i ' aoiaetfmed ' coming back at tbe 
teiMiel tfOW wbl(^ It waa aent to tbe no 
Btai^l lllmitay of eu handa. At thla orttlcnt| 
ataM’' Ml ' iUt Mstery Of tbe torpedo^ tbei 
OW^ geM waa Invented. Briefly, tbe I 
Obfii^ bona of a gyroaeope pla«ed| 
wli^ tbe torpedo and ao oonnected by I 
Intfganedlkte power nechanUm with the 
diblb^^ mdder that tbe weapon conid be 
belit tb\ft fairly atralgbt courae. The 
oiilbljll Obry gear bad a aprtug Impnlae, | 
Ite dlractlTe force rapidly dlmtnlataing 
frcan' the Inatant of starting, and It b«- 
caake uaeleas after the torpedo bad 
run' mnftthlng over a thonaand yarda.] 
Tbe nent developmenta Introduced an alr- 
Imptflae, tnrblne-drlven gyroaeope, and 
th^ fb electrically driven Obry followed. 
Theae beve done away with the abock of j 
tha original apring Impulae and have pat-' 
uraliy greatly Increaaed the directive 
value of tbe gear, bealdee making It poa- 
altde to dm the torpedo from a broadalde 
and eauae It to awing automatically 
throngfa an anide of 80 degreea toward a 
target dead ahead. From a weapon that 
waa a menace to friend and foe alike, the 
tiMtalllng of the gyroaeope baa revolution- 
lied tbe automobile torpedo, making It 
under aome condltlona even more oertato 
of bitting Ita mark than even wltb tbe 
taiggeat of our modem guna 
For yearn tbe wonderfully oomiwct and 
edtolent tbree-cyllnder Brotberbood engine 
wna tbe moat reliable motor for tbe auto- 
mobile torpedo. Tbe lAteat torpedoes are 
driven by a amell Impulae turbine. 

All tbe wbtle that tbe torpedo waa Im- 
prpvtng In military value, tbe range of 
modem guns on shipboard was Itkewiae 
ondergoing aubstantial increment, making 
It po^ble for ahlpe to fight at greater 
dhAanceif, and tbe torpedo expert reallaed, 
despite all that had been done to make 
Ida wnaiKin more effective, that both the 
range and speed of the torpedo must be 
fUTther Increased If It were to meet prop- 
erly the changed conditions. At this stage, 
American inventive skill found a way to 
aUi*mount the obstacle. Mr. Frank M. 
tawvttt, of the K. W. Bliss Company, 
giade tbe startling proposal to heat the 
air stored In the flask, and thus to cause 
Ita expanolon and multiply Ita propulsive 
oapaclty. The first American development 
of the superheater for this purpoee con- ^ 
slated ot means (see BH In sectional 
view) by which alcohol could be burned; 
wtttain the air flask— tbe heated sir paoa- 
ing th«n<» through the valve oyotem to 
the engine or turtiliie and, while still rela- 
Mvnly warm, ' paaaiRg outboard through j 
the exhaust Apart from propulsive ad-| 
vstfttagee, auperheatlng obviated another i 
Obleetlooable feature of the «Mer ejgstemj 
in wbl^ the changes tit temperature wero j 
go greav>due to the rapid expanafcm of 
tbe cempreesad olr— that the exhanst wna 
trhqucmtly far below the fceealag polot 
TfUa ognsed the inhrloanto to congeal aad, 
Ih ! UniMdred^ of aoovlng 

n|fta;; 3»to Briiiiah detUKument of the 
HQpethaatec tnattted tbe alcohol llaJbe 
ceiito ulBiiii the hilt ftuk and put it be* 
tMnelng u«ttw and the aitotor. 
wm ^ 'Uiu uttMnthHU iu oome wuya: It 
m /tilth '’M to pane 



tiaWBt. Rowatur,. %> nil good (hlngo, It | 
bad a deawhoek a ntutary poW of 
Mm. TQmh the air daek «« one of our 
te^iedom la tally charged, the actual 
Wf^t of that oompresoed olr amounts to 
eOmethlng Uke lOl pounds. The redndng 
valve, which regulates tbs prsssure and 
supply of alt to the motor— standing sen- 
tlnel between the air flask and the pro- 
pulsive mechanism — Is designed to main- 
tain a feed pressure of 800 pounds for the 
turfatne Impulse. When the pressure In 
the air flask approaches 800 pounds, the 
ron of the tori^o Is substantially at an 
end so fnr ns its useful military apeed la 
concerned. As the air in the air flask ex- 
pands, due to Its gradual escape to feed 
the motor, the temperature is lowered 
sometimes even to below aero, and tbta 
remaining air Is Incapable of extielllng 
Itself from the flask for the purimae of 
effecting the propulalon of the torpedo. It 
has been found that when the superheater 
la outside of the air flaak, of the total 
weight of 181 pounds of stored energy, not 
more than about 148 tiounds are utilised. 
Again Mr. Leavitt’s Ingenuity has supplied 
a remedy. Instead of beating the air 
within the flask during tbe entire mu of 
the torpedo as he first did, he, too, heats 
tbe Impulse supply outside and between 
the reducing valve and the turbiue, but. 
In order to make use of more of the 
stored air than possible heretofore, he 
causes the IgulUoii of an alcohol flame 
Inaido of tbe flask toward tbe latter part 
of l|be run. By this means he is able to 
use to good effect 174 pounds of the orig- 
inal 181 pounds of the compressed air, 
thua increaolng the range and the mainte- 
nance of higher speeds throughout the 
longer run. 

Without giving away state secrets, the 
following table will show what tbe super- 
heater has made possible in the case of an 
18-lnch torpeda These figures are very 
Instructive : 

Air Air 

I Hp««d In Knots. I'ubeatAd Hmtod. 

At 1,000 yards 86 48 

At 1,000 yards .'K> 40 

At 2,000 yards 28.25 88 

At 8,000 yards 28-24 82 

At AOOO yards 18-20 28 

The next stage in the development was 
tbe production of a 21-lncb tor|*odo. In 
which the range and bikssI was increased. 

We are not at liberty to give details of 
this weaiKui; but it may be stahst that 
the Bugllsh extreme range of 10,000 
yards Is probably equalled both In our 
own 21-lnch torpedo and hi tbe latest Her- 
man type of approximately the same stse. 

War the Dertrojer 

(Convludvi from pot* i7S.) 
to a atrange paradox. Under certain con- 
dltlona a comiwny of good shots may be 
less effective than one comiKwed of In- 
ferior marksmen. This is Illustrated by 
the accompanying diagram. Two different 
groupa of men are suppiised to be slioot- 
Ing at a company of soldiers arranged In 
three ranks. 

The first group Ims a rather inaccurate 
atm, and Its beaten tone, 1. e.. the ground 
01 or which the Impacts of their bullets 
spread, to long and broad, oxtending over 
all three ranks and beyond. Another com- 
pany, good marksmen, hut misled by an 
Incorrect estimate of the range, send their 
bullets to a much more restricted sone. 
which falls entirely to reach any of tbe 
men of the front rank. It may be re- 
marked here that the error made In esti- 
mating range by eye at from flOO to 14W0 
yaids dlsUiH'e to alHiut 12 to 15 per cent, 
according to tbe extimt of training. In- 
strumental range finders are correct to 
within about 5 j»r I'ent, which is about 
the ssms os the accuracy attainable by 
Utklng tbe mean of several expert esti- 
mates by eye. 

The effectiveness of rlfle-flre depends not 
only on accuracy of range, but also ution 
the rapidity of firing. This varleft some- 
what with the distance of the target, siuee 
a little longer lime to required to take an 
aim at a dlflleultly discernible ob}eot As 
at) average figure It may be assumed that 
at a dtetance from 200 to 400 ytrde 10 
ipgr vtaikto Ma be And. At 800 to 
to w ikfii Pfir 



In one case Rice’s brought 

5096 more daylight 

It was in the plant of the Kellogg I'oastecl 
Corn Flakes Co. (See what they say below.) 
Over 3,000 firms have had similar experiences — 
concerns like the Ford Motor Car Co., General 
Electric Co., etc. 

More daylight means more dividends. Em- 
ployees work oetter, when they can see better. 
In one big mill, the cost of production rose 20%, 
when artificial light had to be used. 

Rice's Gloss Mill-White not only increases 
daylight; it is also the most sanitary interior 
finish, for it can be washed with soap and water. 
Another convenience : ;> can be applied over old 
cold-^vater paint. It also saves money by making 
repainting less frequent. And it will not flake 
or scale. 

RICE’5 

GLOSS 

MILL-WHITE 

is the original “mill- white.” All others are imitations. 
They may appear as well when first put on, but at the 
end of six months, not one will have remained as white 
as Rice’s. 


Guaranteed to Remain 
White Longest 

Rice’s is the only gloss paint which con- 
tains no varnish. It is made by a special 
process, discovered and owned exclusively 
by us. 

We guarantee that if Rice’s docs not remain 
white longer than any other gloss paint— applied 
at the same time and under the same conditions 
— we will give. free, enough Rice’s to repaint the 
job with one coat We also guarantee that, prop- 
erly applied. Rice’s will not flake or scale. You 
cannot lose, under this guarantee. 

Sold direct from factory 

Rice’s Mill-White is sold direct from the fac- 
tory ill barrels containing sufficient paint to cover 
00,000 square feet — one coat. 

SmnJ for oamfeh bomrJ, omd booUat, 
"Moro Light" 

On Concrete Surface* 

On inndi evncrete^ R$ei'i GranoHth makes 
the kest tossthlt prtmtr Jor a second coat of 
Rice’s Gloss MUl-irksti,— giving a life-like 
enamel finish af no more expense than lead 
and oil paint, 

U. S. GUTTA PERCHA PAINT CO. 

S3 Budloy Stsaat, PMvkUBeat R. I. 


WHAT A FEW 
USERS SAY 

'■.Vanborv condUiom in 
our plant hate improood 
loonderfullu We olumU 
fudge ire are geinng i0% 
mure light lhan hefore " — 
Kalton>T«astaU Cara 
nalMa Co..BatUe Creek, 

"Haoe uted it far ieoeral 
ueari. It increates tho 
tight very maleriaUg and 
creates a ocry clean. wAolo 


‘71 hag prated ail you 
claimed for it It hat a 
brilliant gloss, trhicA tcoth- 
ing liars not seem la ef- 

ssi£!a!rBsw.r. 

on. Conn 

"Altogether the best thing 


“Has been on for three 
years ami is suit in rzrel- 
Icinl ctmdillon " — BalrU- 
North Ca.. Providence, 


'■mrlnr oaeelknl resullt. 
In maltina our seleclUm 
me inoenigated praetifutty 
toery well known palm on 
Uo 'Tfcs Orcy 

Tal. Fur aiatlaw C^. 
HartfoiU. Conn 
"TAe be.st inside paint at 
any price." — ■yncaae 
LuMiy, Syncuao, N . Y 





PliRCE- 


The luxury of owning 
a PiercC'Arrow Car is 
not nwrcly in being 
transported safely, 
smoothly, conveniently 
and comfortably from 
place to place. The 
luxury is in the assur- 
ance that that will al- 
ways be the case— in the 
permanency of that con- 
venience and comfort. 


The Pierce-Arrow 
Motor Car Co. 




AUECCANO 

Spells Happy Hours for ALL 
Sorts of Boys 

Y OU can’t he dull and ploomy with Meccano. Its 
interest is ever changing. With Meccano you can 
build scores of beautiful working models in shining 
steel, true to engineering principles. Here are a few: 
Suspension, Transporter, Viaduct, and other Bridges; 
Lathes for real wood turning; Battleships with hating 
tops, guns and turrets; Monoplanes; Automobiles; Drill- 
ing, Planing, Sawing and other machines. 

GET MECCANO, AND YOU CAN BECJIN THIS GLORIOUS 
BUILDING HOBBY AT ONCE. REQUIRES NO STUDY. 

PreeB«ANo.I 0 S^IZiSti!!rSSi 

• Plnty of pkbmt. Write hr H te^ 


tKCCANO OUTFITS are complete with all neceasary puts 
For buildintr the models, also big illustrated Instruction Book. 

Prices from SI up. 

soufBrAU TOY DEALots Am DEPMenma snns 

MSQCANO COIiPAin,lu., 71 W. 2U 'SteHt,«MrXs# 

» fC— w P oTtefartfa Arr wi te) 
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titea pMKia. , 

Biot tbew 1« a wteaUeiMliW 
of aim for obvious {wycboloalcal 
and It to iRated Uutt tbo dtopieratoiii or tot* 
aocumey to under tlMee <;ifvnuiM 
from S to 4 Ubm fraat )m lo 
praotloe. 

Terrible as are the ran^ of tl^ir ^ 
are far aurpawed by aome otbet 
wbicb from time to time otarwhrim t|h«! 
human race. The Wraneo-t^miMlaa , wRrj 
killed about ISO, 000 iB •eren montlw. 
death roll of the nimao^apaiMM raa<(iu)dj 
about 200,000. A aliiRle earthquake <illrS7; 
In India) baa been oatimated to have 
cuuaed 300,000 deatfaa, The fataUttoa otj 
the Meaatna earthquake In IMS cannot 
have been far abort of lOC^OOft A tl^ 
wave In ISM drowned 2T,0Q0 petoona lu 
Japan, caualnc a iraater loaa of life than 
the whole war with China in 1^. 
earthquake la Japan In 1703 to aaid to] 
have killed 200.000 pnople. The Uabon 
eorthquake In 1786 deatroyed SQJIOO hu- 
man Uvea, while 40,000 were loot In the 
aeme year in earthqnakaa In Perala. 

Terrllde aa anch dlaaaton are, they paas 
over the multttndea of the human popor 
latlott of onr globe na the mereat ripple* 
a mighty aen. The total population 
of the earth to aomewhere about 1,800 mU- 
lluoa. Annually there are added to it 14 
million Bouto. Bvery year at least SO 
million* ore bom, and 00 or 70 millions 
Ttato neaiM a dally birth rate of 
about 22QJ)00, a death rate of 180,000. The 
daily increaite in itotmlatlun 1* 40,000. In 
ctenpartoon with this IrreMtoUbly awelllng 
tide, what are the greotisit battlea, wam 
or earthquake*, but almont mlcruHoroidc 
rippiea? If we Imaglue that the power 
were given to some doMpot to order a 
wbedesate riaui^ter, and that guUIDtlnes 
were kept buey beheading one man every 
minute, night and day, this would add 
only three quarter* of one per cent to the 
estating death rate! 

Compared with the constant and regu- 
lar cause* -of death, too, war and cataatro- 
piies of nature aluk Into InalgnMcance. In 
Brlttofa India, with a population of 300; 
millioiM, TOOjOeO people die each year of 
the plague. The Infant mortality to re- 
apomiihle for some 3 or 4 million deaths 
annually In Europe alone, probably for 
26 aolllioua all the world over, 
tbto mortality could be reducM four per 
cent, one mUHon live* would be saved 
every year. It to estimated that the de- 
cline In the birth rate In Permany since 
1906 ha* reduced tbe number of annual 
birth* by about 180,000. Were It not for 
a mure than compenaatlng diminution 
the death rate, the effect of this decline j 
on the poimiatlon would eaceed In a sln-j 
gle year tbe Influence of the deatmctlcm 
of Meaaina. Tbe total unmber of suicides { 
In Eurojie alone to from 00,600 to 70.00IQ. 
Every Hummor In whteb the temperature 
rises above Us usual range kills hundred* 
of thousands of Infanta in excess of the 
normal rate. And ao on. luNtapce* might 
be multiplied almost indefinitely, 
human race to insured with alm’ust Influlte 
Hecurity agatawt deatmetion. A numerical 
examt'le may serve to Illustrate this. 

Given ten newborn males, tbe question 
may be asked, what ate the probabilities 
tbat they wilt all die before, reaching the] 

m of reproduction, say 21? 

Tbe pndMibUtty that one indlvWlua! wlU 
reach age 21, to accordiag to life tables, 
about 0.7, and the probablUty that he will 
die before reaching this age to accord- 

Idy 1 — a7orOA 

Tbe probabBlty that not ope of ten in- 
fanU win reach the age 21 la, according 
to well-known prinolptoe of Uto 1h*ory of] 
probabUltles, the teqtit power of 2A or 
(OS)**. Tbto figures out to ke ahomt 6| 
In one million., 

tf Instead of tap We fWiridW 160, 
.je (»etoap«M»iw/prM#b^ 

■s abeutAviu 3X‘3(r*<:' 
tf wrlttanowt wepUl liplt t 

m mM Ii I 
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IJbik llie Americas 

I^V^tfara the COMMERCIAL CRUISE 
J around South America 

jV Oitanbe^dhy 0m Traed Ck pajimeni of the FUlekiy Trtuf Co. of 1^' 

Bamnon, far Btmken. Mmt^faeturen, Exporten and Importen 


r To Watt Iiidiet, to ovary fmportant / \ 

I»ort on East and Watt. CoatU of ) \ 

Sondi America and thru the Panama Canal J"*** 


F At 'WktMfd ttppoxisia^ for qMning connnercial lelatioBs widi South America ii at 
hind, liie door lo American trade if wide ^en, but the bunneti men who want i 

^ jSailit AMrioOt hade go riter it. Personal contact— a close study of trade conditians is !J i 

' the only luy to Sotilh Atmri^ wealth. A commercial cnase is the answer. // i 


thi twia scaew S. S. FINLANDi favorably known by American tooiiits — an American buik vemel of 22,000 
eSM db|(iaDeBaMl| eaiiinc wider the American flag, baa bM chMtomd from tbe IntemaiiQaai Mercaniila Marine G>. 

pumu^r Uaw hW Y«t loamy ZUt BaUnum SKOAL FEA7VKS-. FaMMebl lad rnd* capem wSI accom. 

' Tta Wm hdiMa ■hhm eonplato ttreim al omit dm chimbs *1** intarDialMt and aMaoeaD)Mn« Bumobbb men who 

tieok for ttiucnuie, wM ba pW iate diract taueh with bin waw intaraei 

ritaa ia mtk port iaiiii ragiiliiaa iy tfie importaacaj ttw The rnafoaa ao-opartlion of the AplwaOc aad ewmitir efcaa et |W> 
.mSm, lJUiadStaittIui bam aitmad by tlMl>atian>amoi Stale, and ptwi^ 

COSn Tba can of trip ii Mnail far tbe aptaadid aonaai. puUidiy of the aatarjinia w3i alio ba ^«ea lhroH|fi ihe landing aewa. 
' lao la tn ai aiwdad. IMO and apwaadt ior 106 deyt— pnpan of tbn ii^Mitaal eoanaardal odea et Lada AaMnca. Special 
f7.S4 aiiniiattm pw dv> gw pravwaa baa baaa awdefet die aaUbidea and daaMiaendon n( go^ 

To eppreciete the full signiheanoe of the opportunities adbrded by this G>rninercial 
Cruise, write at once for details and make your i^ans now. 

Taurkt Paar^tn fnviimd, Ampk Aceontmodations For Ladks 

AODREBSt TRAVeX. 00>ARTMDENT 

THE FIDELITY TRUST CO. js 

jM>4 M. CHAIUJES ST. BALTIMORE. MOX 

. OR YOUR STEAMSHIP AGENT 


^CALLAO 

‘^♦MOUBNO 


PCRNAMBUCOet 

/) 

BAHIA 


RIO JANUR^/ 
SANTOS,}-^' 


VALPARAISO ^ 
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liF You Object to Wiiite 

—to paying full prices for shoft m^ures 
in fuel performance or motdr wear — 
you will equip your engine with 



Ji Selected Liat of Practical Books deeding wUh 

Automobiles, TractiNrs, Motor- 
cydes and Gas Engines 


It* Owtgn, Oamtruetlon MUl Repair 
By VICTOR W. PAGfi, 

Cloth. 810 paces. SUO Ulustratloiii. 11 
(Oldlnc plataa Prkw. 83.SO. 
n The most oomplate. praotloal and ira-to- 
deta trnetlaeoaaeaoUae eutomobUes. explala- 

eoatalna Uie latert and most raUaUe lirfbnaa- 
Hon on all phaaos of automobile eonstruo- 
Bverr psirt of the automobile. Its egalpraent. 

Motoreydes, Side Can 
and Cycleean 

Oonatructlon. Mahacon 
By VICTOR W PAUfi 8W*7H. 

Cloth fi50 pages. 339 must-**' 

& {aiding plates. Price. 81 .S 0 . 


CoMoima Eagam 

“^‘Tr Operation, Use and Caro. 


Uonaiy. mariM or vetalole use; their oon- 
stniotton. design, management, care, opwa- 

symptoms tonn a most valuable sod unique 
feature of the book. 

MMleiti Com Tradar 

It* OonstruetloB, Utility, Operation 
and Btmalr. 

By nOTOB W. PAO® AM a 7« 

■" 



_i “ffiK a 

Electric Mif-starting and Ugbtlu. 
emiwiw all tjrpM of spring fTiunen and spring 
forks and Inadlng contml metbods are oon- 
Bldtmd It also Klvm oumpleta lustruotlons 
ror^opemtlns and ^ivpi^n^^all types, and 

Questions and Answers Relding 
to Modem AatomoMe Con~ 
stmetion, Drioing and 

VICTOR W PAO® SW *714 
Olotb. 632 pages. 893 Illustrations 3 
folding plates. Price, 81 do. 

T A practical self-lnstruotor for students, 
nuwbiiilas and motoAu. consisting of Iblrty- 
*la waaons in the form of Questions and 



Gaootme Engbu or the Farm 

By XBKO W. PUTNAM. 5H*r». 
Cloth. 637 pags*. 179 Uluatratlons. 
Price. *Sd». 

1 A userul and practical treatlss on the mod- 
ern gasoline' and ksroseoa engine, its eon- 
slruotlon, mansgnnent. repair and the many 
uses to wbicb It can be applied In present-day 
farm life It considers alT the various house- 
hold. shop and Held uses of tbla up-to-date 
I motor and Includes chapters on engine Instil- , 
latloa. power tranamlssbn and ths best ar- 
rai^eme^or the power plant In reference 

Gasoline Engine TroMes 
Made Easy 

Arranged by VICTOR W, PAO® 
HlaeTSA z 33 Inches. Prioe, 38 oente. 

derangements apt to Interfere with saimm 
engine operation It ^nplMss ths Ibbation 


mtry CBIUW. ^ 

MMHaa Seknet in lb* 
otVfm 


Pistofi Rings 


They stop all power waste — preserve 
lubricating oil from deterioration — re- 
duce carbonization — won’t wear the 
cylinder. 

Smd for Free Booklet 

It will tell you all about pitton rings and what they mean to motor efficiency 

“Adc the User” 


Manufactured by 

McQUAY-NORRlS MFa CO., Dept S. A., St Louu, Mo. 

Braneli Offieas 

Ngw York— 1919-29 Broadway, at 64th 8t. Pittabtirg — 7620 Tioea St, 
Kaiiasia City — S13 New Nelson Bldg. Chfeutt— Suite 718 Michigan Blvd. 

Bldg., Michigan Ave. it Washington St, siaa FniteUtM — 164 Hantford 
Bldg. Lo* Aagol** — 224 Central Bldg. Cnaaida— W. H. BanSeld it Sons, 

No. 120 Adelaide Street, Wcit, Toronto. j.* 


llinmaCO.,hc.,MIUm 3 tlBraiawiy,ll«rT«k,N.T. 


conquered, niumty, hy u W a iM Ol tudM®* 
pliold vaocioatton and the ednealke of 
tioopa to reallae the valtw oC di 
'Hie diaeaae la catwed by a mien 
thrlvee In the waUa of th» hwnan Intea-j 
tine. It la tranamlttod when the excrate] 
of the Infected perwm cornea hit 
with water or food whldi la afterward! 
oonmuued by other indlviduala. la eampj 
the immediate dlapoeal of waete is 
Important Fllea crawUaE over ex 
excreta, and afterward walking over food 
in the camp kltcfaen are a aure i 
apreedlng typhoid fever. Other i 
apreadtng It thronghout a camp an 
throngh peraonal contact nioh aa a 
whoee banda have become contaminated, 
Hubeeqnently handling food or paaalng a! 
cigar or cigarette to a comrade, i 
pipe from one month to another, tracking 
germa in on ahoea, etc. A commoi 
of spreading typhoid fever la bow kaowni 
be what an called “badllua carriers.’' 
These an persona who coatUnie to harbor 
and discharge typhedd bacUll even years 
after they have convalesced from the dts-! 

rule an attack of typhoid fever 
rendera the subject Immune to another at- 
tack. After a patient has recovered from 
the fever certain aubetanoes will be found 
III the blood which are known aa antt- 
bodlee. Thoac bodice appear to be protec- 
tive, and their presence render* the per- 
imune to another attack of the dls- 
Thcee proteettvo substance* 
produced by “vaccinating" a person with 
dead typhoid badUl, and this, of course, 
Is a distinct advantage, for while about 
H or 4 ont of every 100 who have recovered 
natnmlly from typhoid fever, continue to 
breed and spread the germs, no such con- 
dition Is possible after vaccination with 
dead bacUlL Hence vacolimtlou Is of the 
utmost value, especially among troops 
one bacillus carrier, because of hi* 
of bis condition, may do the 



greatest harm. 

The Bngllah were the Unit to vaccinate 
tbdr soldlerB. Ttala was largely due to 
the InvestlgatioDS of Blr Almroth WrlWit. 
He killed typhoid badllt by subjeotlng 
them to heat, and then tested their effect 
on animals. He found that the dead ty-. 
phoid bacUll produced In the blood of the 
guinea pig substances similar to the anti- 
bodies produced In the human blood by an 
'attack of typhoid fever. The British fleet 
used this new vaccine on the soldlera go- 
the Boer War. In this lastence the 
soldiers only received 

know, was not suffleient to pro- 
duce the desired results. The dose has 
been Increased to three doees admiulstered 
at Intervals of ten days. 

Test of Typltaid \ 

In India In 1908 the British vaccinated 
0,000 soldiers agplust tyidioid fever, and, 
compared them with a like number not 
vaccinated. The resnlt of this test waa a 
triumph for thh vaccination, for It showed 
that seven times as many noo-vaednatod 
soldiers contracted typhoid fever, and 
eleven times as many died. In fact. It 
le number of the 
non-vacchiated died as were taken sick 
among the vaccinated. Of the number 
who were vaccinated yet contracted ty- 
phoid fever, only four received more than 
one dose. Theee four developed very mild 
ises. 

The British and German armies have] 
reported csnislderable auooeaa with anti-; 
typhoid vaccination. The Germans out 
the typhoid rate In half during the cam- 
paign against the Herreroe In Bonthwest 
Africa during 1904-07 by the use of Che ] 
vaccine. 

In 1911 vaccination against typhoid 
made oompnlsory tor all men In the Unltodj 
Btatee Army oader 48 yean of age whoj 
bod not bad the dUeasa. ^ Navy then 
Bdopted ttto same medaaiKi, afid now both 
services aye beUayed to be ^munai. Aa 
proof of tba ImuMnitt 
typhoid flgntoB oC A , 



SAY, PCLtaWS! 
Build the BrooUyiiBrklgR 

In your own home— ^ifld it like real 
engUMem with real eolid steel girdehu 
beams, plates, bolts And nuts. ft% 
bully w, boy* 1 Build travwng 
orsoes, elevators, that .really run am 
work — build all your own toys and 
play a big man's game with 



l®f4iSiSi5SSa&r-*— “ 
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% Mm WmU 
0 M m the 
; iFIrst Alcove** 

‘*Tbci« are 850,000 volumes in 
the Imperial Library at Paris” 
said Emerson. a man were 
to read industriously from dawn 
to dark for sixty years, he would 
die in the first alcove.” 

And he would not die a well- 
read man. 

But if a man could know what 
few ereat books are enduringly 
worth while and could read 
those few — histories, biograph- 
ies, dramas, works of travel, 
fiction, poetry, philosophy, and 
rdigion*~he would become well 
read, even though he could de- 
vote to them but a few pleasure 
moments a day. 

ElffEllT ADVICE YOUR 
READING-fREE 

For ywin Dr. Charles W. Elio^ Presi- 
dent Emeritus of Harvard, has maintained 
that the boda really essential to the 
Twentieth Centuty idea of a cultivated 
man could be contained in a Five-Foot 
Shdf, and from his sixty years of read- 
ing, study, and teMhing — forty of which 
were spent at the head of one of the 
wcndd’s greatest universities— he has put 
aside those few books that he considers 
most worth while — the few that best 
picture the progress of the human race 
from the eariiest times down to the pres- 
ent day, through the writings of thoae 
who have made our civilization what it is. 
S50,000 was v«nt in corapSing and in- 
dexing the set. arranging foot notes and 
Reading Guide, and the result wu finally 
preienliM at a cost of 11150,000 as 


Harvard Oassics 




AafiMa Vte oarst to read efteieatHr,'h|sti|Sa 
of mSmiSfi Ibonld Imow'wtiat few iiociiw 
^ sod why. 

\ ^ weowiftl own sio ftiih 
*’*i3®r^P<aSr \ fag fa the f»»e-Poot SheS 

S? '•ffi'iSSiiWfcL \ Jwt nwaW stiinufai 

X^W'tieedtoW 
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Y4«l,^l|Mts Is 'hr 








llfidxaa ddrlng Owl border traubfau In Uui. 
^Bsate, aeasou, and fanerat coiKUtlona 
suultor. In there were 
cetMe of tyfihold fever and 248 deaths 
among 10,760 men; in 1911 there were 2 
seSea and no deaths among 12,001 men. 

Whne tetanus does not seem to have 
been the cause of a very hfah peroeotage 
of deaths during other wars, Austria has 
twcognixed that It is a factor to be reck- 
oned with. l>urlng August that country 
ordered fifty liters of antl-tetanua serum 
from the Department of Health of the city 
of New York. 

In the Russo-Japanese war lockjaw In- 
fection was more prevalent during tlie win- 
ter camiialgu than In the summer. This 
vas accounted for by prolonged housing 
In earth huts, and the proximity of horse 
manure. In order to avoid tetanus It Is 
necessary to prohibit tho men from going 
about in their bare feet, and to see that 
wounds are protected against contact with 
earth, and eapedally horse manure. 

Other diseases to which troops are sub- 
ject are dysentery, malaria, measles, small- 
pox, and plague. Measures for the preven- 
tion of dysentery are the same as those 
for typhoid fever, but experiences with 
vaccines are still too limited to permit any 
Judgment as to their value. The germ of 
malaria was discovered In 1880 by Laver- 
an, a French army surgeon. The germ 
Is transmitted by a bite of a female ano- 
pheles mosQulto. After biting a man suf- 
fering with malaria and drawing into her 
atomaCIVtho germs of the dtseRse with the 
blood, the germs developed with the mos- 
quito are Injected Into the next person 
she bites. The methods of preventing 
malaria are the destruction of the Dread- 
ing places of the moaqultoea, the uae of 
nets and bars to prevent their biting, and 
the admlnlatratlon of quinine when troops 
are In a locality where the ano|)h«Ies mos- 
quitoes abound. In the Union army in the 
dvll war there were 76,000 cases of 
measles and 6,000 deaths. The only way 
of preventing the siire*d of this disease is 
by isolating the patients. In fact. In an 
chcamiied army the first thing which 
should be doue to a sick man Is to immedi- 
ately Isolate him. Bmall-pox has yielded 
to vaccination. Bubonic plague la canned 
by a germ which Is generally transmitted 
to human being tbrough the rat flea. Rats 
are susceptible to the disease, and when 
they die the fleas are prone to attach 
themaelves to man. Rats slsmld be re- 
lentlessly exterminated. Prairie dogs and 
the ground squirrels of Manchuria are 
also subject to plague. 

Sterilised Water Insores Health. 

The most Important factor toward main- 
taining health In a camp Is pure water. 
Tliere are many ways of accomplishing the 
purification of wat<‘r. tine of the newest 
and most Interesting la by the use of ultra- 
violet rays, which liuve marked destruc- 
tive action on any disease germs which 
may be present In the water. Water 
which has lieen subjected to ultra-violet 
radiations is rendered sterile wltbont af- 
fecting Its taste or mlor. For field use a 
sterlllaer with a capacity of 160 gallons 
an hour can bo carried ou an ordinary gun _ 
carriage. The miulpment consists of a 
sterlllaer, a gasoline motor for generating 
electricity, a hose fifteen to twenty feet 
long to connect the pump with the water 
supply, and a tripod on which the steril- 
laer Is mounted. The apparatus will de- 
liver sterile water In 6 minutes from the 
time the motor is started. 

The Anatrlau araiy Is using such an 
wqulpmUnt with success. The French used 
It In Morocco and found that the perfectly 
e^rllo water which they obtained was of 
ibe greatest value In their military bos- 
|dtal at Oudja. In all the cases of wounds 
wlilcta were washwl with water sterlllaed 
Ity the tdtra-vlolct rays they did not have 
jtj single case of Infei’tlon. Among the 
9(;ioop8 using It entirely for drinking pur- 

fc llo oases of Intestinal disease were 
ed. 

tOtber methods of puritylnf water are 
iil[dJtae|itation, precipitation and filtration. 

E 'lti sedimentation the wster la held In res- 
that the suspended solids may alnk. 
lear water fa then piped off from the 
Of eottree this method does not klU 
ni . ' Pree^titloa la aooompUahed fay 


/frmco Iron 
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KANSAS an, MO. 
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ARMCO IRON 

Resists Rust 

T hat is why it is used for the ventilating system of 
this new Railway Terminal. ARMCO, American 
Ingot Iron, was subjected to severe tests to prove that it 
would withstand such conditions as a ventilating system im- 
poses. As a result 300,000 pounds of galvanized ARMCO 
iron were ordered for this building — the largest contract of 
its kind in the West. 

ARMCO, American Ingot Iron, is unequalled not only in purity, but 
also in the care given to every process of its manufacture. This also 
accounts for uniformity of quality and resistance to Rust. 

Tests of years have proved it most serviceable where exposure to alkali, 
salt air, the fumes of sulphur, etc. , quickly ruin other sheet metal. 

ARMCO Iron Lath resists rust. It is in some of the largest build- 
ings in the country, such as the Woolworth Building, in New York. 

ARMCO Iron Lath 

N"U-<-"»<a>l»ON I I SPECIFIED I 

tern as made by The 
General Fireproof- 
ing 'Company or the 
Imperial Spiral Lath 
and several other 
styles made in our 
own factory. 

The Enameled 
Tank Company of 
Kalamazoo, Michi- 
gan has adopted 

ARMCO Iron for | — 

enameled tanks in 

spite of its higher cost, because of its superior dura- 
bility, welding qualities and unequaled enameling prop- 
erties. Enamel on a base of ARMCO Iron does not 

show pin holes and imperfections, because of the even H 

texture of and freedom from gas bubbles in the iron. \/ 

ARMCO Iron has already been adopted very largely A^lc'ol^’thS 
by makers of refrigerators, stoves and other enameled th>t7run 

products for the same reason. 

THE AMERICAN ROLLING MIU COMPANY 

Ihwmttt K vm l mi mnn IMtr ftImO Crmtttd ItHmMutml fnimOt Cwpwqp with lu prodMU >nd 

‘ Box 540, MIDDLETOWN, OHIO 


SOLDERING and BRAZING 

for aaoely all molaia, faiclading tudi difficult oao* a* cost iron and nluminiuni, 
havn boon thn subiacts of bundrods of porog rnphi in tho Sciontific Amorienn 
Snpplomont. Wo quota n fow of tbo morn important nrtielaa, os foUowsi 



Skylights 
WtaUn Frswsi 
Homing Pipos 
Vmlilstsr Docte 
Envn Tmigfas 
Watar Tnaks 
Gas Tanks 
Irsn Bsflsr TsWs 



wbek opsrslies sad foraursi. 

Sdsnlific Aowriem SapflMsat No. 1M4— SsUedof .nd 
SeUtrinf fto wHsi . pves htosd gcoBrsl inimmstkm, sod 
eonUBt in psfliealsr s meltiod lot puivsniiBg setden snd 
sUoyt of grsst um. 

IdmHflc AMriesa Ns. 1W7— Soms Ssfdsr- 

Int Aggllettem. dsteribrn tbs blow-yips sad the hirasGe in 
thsir vorioM fenas. 

Sdsadfk Wksn 8n|lswsat Mss. 16M. 1622, 1C2S 






MUNN & CO. Inc. 

361 Bsssrhnr.'N.Y.Otr' 



When 
buyinc 
incandes- 
cent 
lamps 
consider 

The Quality of Your L%ht and the 
QiuJity of Your Production 

^AN any InckMtrial i^nt mana«er deny that the beat work 
will be done under the beat Ught ? Do you know of any 
factor which can do more harm to the quality of your pro- 
duction than poor light? It paya to buy 






which give the kind of light that inaurea the quality of )^r 
production that ia turned out under artificial light Weating- 


flickering, no shadowa, no uncertainty. With large improved 
Mazdaa you can get daylight inteiwty throughout 3 rour 
plant without increaaing the conaumption of current. 

The quality of your output is very important to you. It doem't pay to 
take chance* when you can uie Wettinghouie Mazda* and be Mae. 
f/ave pou Men our iooi^ on InJatlrlal LlghUng? Send for a eofg 
"Caatanta^d by tha Noma" 

Westinghouse Leamp Company 


uitiiiniitiiiiiiiiiiiiiiiiiHiiiiiiiiiiHniiiitiHiiiiinmniniiimiiiiiiiiiitniiiiimiuiiiitiiimHiis 



bactMlh 'l«B teiiif 

are aevand nwiaiedi of fatmtleiB, hot eg 
oept for atom or laaa pemaMUt am0t, 
none ave ordlaaiUy aagd ia ggiMaa. 

Water nuty , he ptuffled hy chamlma 
BeanB, hut IHda generally eauaea a carhdiii 
anuunt of uaptoaitant taata md odor. It 
baa the advantaga, hoir«v«r< of nMVfd^ 
and ehnptlctty. Where TegataUe grawtha, 
abound one part of copper aUlpbate to 
tnUUao parte of water will be fOud aatta- 
factory. MaJ. DameU of the Ifadioal 
Coipa U. S, A., haa devlaed 
wbicb deetroya bacteria la water by meana 
of chlorine gaa. Tbia ia 
method coating about 40 oenta per mil 
Hon gallona water. 

Oaone, the allotropto modification of 
oxygen, is eleo an eAotent dertroyar of 
tMicterla. ]IV>r actual field 
been deaigned appamtaa tor nee of chlor- 
ine, oaone, and the ultra-violet ray. Xhe 
Japaneee used the labUl filter in the Aald 
during their war with Snaaia. 

The eclNMse of warfare and the edeaoe 
of medicine have advanced aide by aide. 
The men who are Idllod outright 
field of battle are beyond the anrgeon'a aid, 
bat never before b* any of fibe world'i 
wars have ae great a peroantage of the 
woonded recovered ea will recover la the 
war which ia changing the map of Europe. 
Science rauat mend what brntnUty wieeha. 
The law of eompenaatlon la atUl In force. 

An Annjr on the Marcii 

iOamaladad fram papa Mid 
upon parallel roada, the aeparate Unea of 
advance keeping in eloee tonch with each 
other to malntoln eohealon and liumre n 
Iffoperly co-ordinated arrival 
field. 

The acconuMnylng diagram of 
Bion on the march la ao clearly drawn and 
fully lettered, that it calla for 
deecrlption. The order of march la de- 
termined, find, by taetloel cooaldemtlona, 
which, In the preeence of the eneeiy, 
are of prime Importance; and aecoad, by 
the general principle that the hardahlpe 
of the troopa mnet be reduced to a mini 
mom. The column ia preceded by a atrong 
body of cavalry, who locate and deter- 
mine the strength of the enemy, and are 
graerally abont three mllM in advance of 
the "I'olnt'’ (see diagram) or bend of the 
main body. Alao, a detachment of engl- 
oeera unuBlly marcbea near the bead 
of the main coinmn, to repair roada, 
atrengtben brldgea, etc. 

On the march the troopa uanally keep 
to the right of the naid. On muddy, 
aandy, or very dusty roada the eolumn 
divides longHudlnally, thereby making It 
easier for men and animals to pick their 
way, the middle of the road being denr. 



As far as poasihte, aarobes begin In the |J»1CVCUC TRAINS, wlsch nUr « aniwm^ 
morning; and, aa a mUi, foot addlen do L m. t, in^rfTr^--^ 


Save Money by 
Adopting the New Building Method 


Build of cotirn'ti! but by the bet- 
ter, quicker, clicaiicr, Sclf-SenterinK 
way. It cuts out the expense and 
time waste of using the temporary 
wooden forms necessary in old 
metluMls of concrete construction. 

All oxiiensc gwis for (lermatumt work. 

The iliHtinguislutiK diumoud mesh of 




g distributes the metal in such a way tliat 
S a greater amount of it is used for sup- 
S porting strength than is the case with 
S other reinforcing matenals. 

S Self-Hentenng is both reinforuemout 
g and form. It means that you can 


build, economically, factory, garage, 
water tank, fence — any concrete 
struoture— that will lie fireproof and 
will not deteriorate. You can huild 
2-inoh concrete roofs that are light, 
stroim, rigid and fireproof; 2-iaoh 
iSelf-Suntering partitions are rigid, 
great spaee-savers and require no 
studding. Self-Sentering hu broad- 
ened the field of oonorete conatruo- 
tion because it saves on materials, 
on labor and on time. 

Ask your architect or builder about 
this new, ecoaomioal building ma- 
teriul. Every man who builds should 


Khicti t«lh sll sbou* Bstf-aantwtH sad tew It 
er'ii uune ao we esn oo.apera*e tbrouih bte. 

The Genend Fireproofiiig Co. 
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morning; and, as a rulfi, foot amfilers do psiiiatesiMwssriagwesbh^weSUla 
not start before broad daylight, and Ameriesa SapplMMsa 1524. Pnw tO «** 
mounted troopa an hour attar broad day- ^ •••w aad sttaaweUI 

light 

The rata of march la regulated by the 
foot troopa ' It varlea aooording to the 
length oif the march, atfie of die body cf 
troopa ttiatr condition, and ottier dreom- 
stanoaa The rate la radneed by aandy, 
rough, muddy, or ol^gwry roada great 
heat and dnat, atrong h^d wlnda storma 
and Bwampy, UUy or Mohen country. ^ 

For Infantry, tba maximum rata la 
mllea an hour, oe, Indndlttg h*lta 2^ t6 
2% mllea CndMr avanga oendltlana the 
rate of Infantry oolwniia la 214 to 2^1 
mttea an hour. For logge fiodlaB of troepa| 
the rate la abont 32 ntUw a day; bat 
small botBea «f aaoaoaad trodpa marching 
on good roada In cool waathor are conald' 
ored by oar amy mea to bo oapabia <4f 
20 mllea par dm. thmigh da toned 
morclMe thta of ooame^ bM been greotty 
exceeded. 

Tha avarepa manrh of aavalty, when 
men and horaea «i« aapfened. la abont 35 
mllea a day. 

The dolly lUfiiahi of ariliiaiy «• 
about the iMiw od #*^' 01 . 0 * 0MnmM4 
of Which A'imw'd ttdtt AlohO' tt 
,doyerfi|MWi-'l5'4»'#^«iWdi/ 
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£:^mme A FREE 
Sikmple of the Fabric 
aodYouWill Realize 
tilt Superiority of 

Daoiidd 

Underwear 


JHE pnbctic*], common-aenM 
COMtniction of the Duofold fmb- 


T 

JL tic appeal* to every intelligent 
-peteon deeiri^ the most comfoitable, 
CHMt hygienic oiuletganBents. 

fMefold k a dfmAf* gtm«at. AtAoegh 
bm 4« of two dktinct tebriM H w^h« much 
l«H than oMUiWfy andorwav. The outer fob- 
lie k warm, ii|ht.w«iKkt wool Tho Inner 
tlBlag k soft, tun cotton. A> «w«/ /me4*3 
titOim, 

tlw cotton ttnlng nbeotlM the moiitnre of 
the botly sod pratecte the fleeh from the Irii- 
Wingwooi ^e woolen outer fobrlc repek 
tho Whitoi’'h coU and reteine the aatnrel 
heat of the body, 

751/ mtfiiMa tHteking 

tkrWHfik teUnI tk* fir eitmUlM mu! kttpt ti* 
mumtmt ftuA attd 4ry. Goold anything 


Co m b inn AU the JVotacfwn 
niWpolandAtttU 
Comfinrt of CoMon 

JIMi tk amd ttBffitt* MtAr, to jtwiw/ 

mttkt* tMd all tiMsf"' mtm, 
feMoeo and ckUmntt, 


ixtism 

IKNOl<Qlt0 

AlBtaakolhBtMot • IIoImwKN.Y. 

VEEDER mm^ 
Coiiiitiiers 



aimht lihe mm aa that Ot the infantry. 

lUNi 'lad' anlmala,' and for 

n^m'ptttpom, a dOBtnuuMi on the march 
k occasionally halted. The flrst halt k; 
made after nmrcfalng abeot three quarters 
of an hoar, and Is about fifteen minutes 
; long. After the first rest, there k for foot 
troopa a halt of about ten mlnutee every 
. hour. The men are allowed to fall out, 
but In the vkdnlty of their places only. 
£V)r cavalry the halts are for fire minutes 
only, and for artillery for five to ten 
minutes. 

When contact with the enemy la pr(d>- 
able, the oolumns are closed up and march 
on broad fronts; commnuloaUon Is main- 
tained between the columns on parallel 
roads, and all baggage not needed in the! 
conflict Is kept In the rear. 

Military trains, etc., are at all 
provided with the necessary guards, and 
tu marches Into action tho trains are held 
far enough In the rear not to Interfere 
with the movements of troops or Check 
withdrawal in case of defeat. 

In retreat, the order of march shown in 
our diagram is reversed. 

Failure of the Military Aeroplane 
Competition 

B KCAUSE the eleven entrants in the 
competition for military tractor bi- 
planes failed to file the iieceHsary plans, ^ 
specifleations, and data required under the 
rules. Major 8. L. Reber, the commanding! 
offlqar In charge of aviation, called off the 
comi>etltlon on the 22ud instant, although 
three macbtiies of well known makers 
were on baud. These constructors evi- 
dently believed that If they produced and 
flew machines able to fulfill the requln*- 
meuts of the competition, a strict ad- 
herence to t)u‘ rules In the matter of 
stress charts, angles of glide, 
would be insisted upon. In this they were 
mistaken, those In charge evidentb' decid- 
ing that if the engineers of the various 
constructors were only able to work by 
rule of thumb, and were lucomiietent to 
give the information and drawings de- 
manded, the Army dues not waul their 
aeroplanes, no matter bow creditably tbvy 
perform. Then, too, It would not be fair 
to those contestants who had filed plans 
but were unable to get their maebines toj 
Han Diego by October 20th. A re-oiienlng 
of the competition several mouths hence | 
win probably be decided upon. In the 
meantime, 11 the Army needs up-to-tiatej 
machines for Its few a^dators, these can 
be bought from the constructors. 

This competition for tractor biplanes 
was baaed on w'hat tho best foreign ma- 
chines hare aocouiplisbed. Bi-sldes a pilot 
and passenger, each of 150 pounds weight, 
the aerojilanes were obliged to carry oil 
and fuel Buflldent for a four-hour flight, 
as well as. 450 pounds of deadweight, tu 
all the testa. Construction and workman- 
ship; qieed, maximum and minimum; 
climbing and maneuvering ability : ease of 
handling; gliding angle; inherent stabil- 
ity; suitability of landing gear, iucindlug 
length of run on the ground in starting 
and landing; and field of vision, were all 
to be taken into account in judging the! 
machines. The three best were to have 
been purchased for $12,000, $10,000. and| 
$8,000, respecUvtly. It was considered 
doubtful by army aviators if any of the I 
machines could ^^lflII the climbing test of | 
4,000 toet In ten minutes wh«i fully loaded 
One wellTknown constructor Mteved that 
in aeroiiltuie fitted with a 100 horse- 
power revolving-cylinder motor would be 
the only one capable of executing the climb- 1 
lug test All three machines that put In 
SB appearance were fitted w-lth water- 
cooled motors of the 8-cy Under V type— -a 
type that has now been adopted by one of 
the loading automobile Arms for their I 
cars. One, which has a motor developing 
68 herse-power, flew with a siawd varta- 
tten of 48 miles iter hour, and afterwards, 
piloted by lAeut H- L. Muller, increased 
the Amorlean height record by 2,50S feet 
Nhchlng 17,440 feet elevation. The maxi- 
tunm speed of this machine was 80 miles 
[pev hour. One of the remaining two ma- 
each of which was equipped «ito 
hnlke-power motors, flew the 180 miles 
:0ii| ««ii plegq, to Los Angeles, with 



Mite yow Push Button'*— I 
an Office Telepiione | j 
lor $8.75 — 

Uae the same wires, the same bell or buawr, the 
Mjnetattenes. Just get these two little Western 
Electric Inter-pbones, and hook them onto 

the bugger wires— one at your desk, the other near 
the bugger. 

You can then telephone for what you want and get 
your answer on the instant, without having the 
office boy or clwk waste his time in coming for your 
message. This simple arrangement saves time at 
both ends of the line. Most convenient, and stops 
the confusion of running back and forth. 




We Will Send On Approvnl 

Westvm Electric Company 



ilMMsftU §,000,000 '‘BaU” TaUphoM 
483 Wm* Strwt. Nsw York 
800 S. CUntoB StMot, Chicago 

Ws will ship you those 
Inter-qthones by poicel 
post, all ready to book 
up, on receipt of $8.75. 

Your money bock if not 
■edsfled. For lull per. 
tlcuUts end dlrectlooa 
for attaching thaaa Inter- 
phonae, write for Booklet 
No. 38>AQ. 



War on an Idiot 



ovcr'his victinu), isFnuix von HtUok’s toiTiflo arraignmuiil of war. It is the side 
of worfajv* vHtfa which ordinary bMfones are filled — the side with which we have 
Ixtcome satiated. But we know only loo little about the causes, the underlifing 
/arl», the ext»ltng cnnditiong which for ogtM have brought about tho slaughter of 
fiounlloss thousands, lu the remarkable work 

The library of Original Sources 

S u sal Oieae seanntlal. h 

a acenw. which la InOJi . 

rewtins lieopte than the merj- accounts 
or batllM sivm tn an urdinaiT his- 
tory You art the Inside fseta which 

thtmrltu. %n Uic wrltlnats of innn who 
ware oootcnmorsry wTUi the mat 
evonts they dneribed . to the nrat 
hsiKt aooounta of the actual partici- 
pants — era-wltnessm. thlnkura. dls- 
careren, tnvuatam. etc , whose daada 
is^wroi^t all the world-tride 


GREAT BARGAIN 

Send us the attached enupun AT ONOR, and we will tell 
you how toitet the Ubrarf on SA8Y MCiNTHLY PAY- 
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tttaowlng ruriouil IfwcrIptlonM of til 
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* MAO. THU COUPON FOR FREE BOOK • 


SQEKnFIC AMERICAN 


The Three Great War Nunidbm 



OF THE 

SOENlincAMERICffi 

WITH SPECIAL TRIAL SUBSCRIPTION OFFER 
TO THE READERS OF THIS COPY 

Issue No, 1 of the Scientific American, pub- 
^ lishcd September 5th, is an authoritative handbook 
of the Great European 
War, giving exact and 
detailed information 
concerning the Armies 
of all the countries en- 
gaged, their compara- 
tive strength, arma- 
ment, signal and tele- 
graph service, medical 
and ambulance service, 
etc. 

The comparative size 
and strength of the 
Navies of the Triple] 
Entente and the Dual 
Alliance — illustrations! 
of all the types of bat- 
tleships, cruisers, torpe- 
do boats, etc., of each 
Navy, together with 
description of their 
guns, calibre, weight, 
velocity, etc. — aero- 
planes and dirigibles of! 
each nation. Illustrated 
by llO photographs! 
and War Map in four] 
colors. 

War Issues Nos. 1 and 2, to- 
gether with War Issue No. 
3, will give one full and ac- 
curate data concerning this 
great War and the Armies | 
and Navies engaged. 
Every article is written by 
an expert and authority. 
Each number of the Scien- 
tific American, from now 
until the end of the War, 
will contain authoritative illustrated articles on the War and 
the progress of the contending Armies and Navies. 

HERE IS AN EXCEPTIONAL OFFER 

The three great War Numbers (price 25 cents each) and the 
Scientific American for four months (16 numbers) all for fl.09 

This is a trial subscription offer made especially for those who want to obtain scien- 

tific, authoritative and accurate information from week to week 

MvnuHOo^^ ' regarding this, the greatest War of all time. 

8111 BrokOwsy 

Nr* York, pjj COUPON AT ONCE 

'felootifc send It to us, together with $1. 00, money or postal order, 

and we will senrF you copies of the War Issues Nos. 1, 

2 and 3, and begin your subscription immediately. 

DO THIS NOW. YOU WILL WANT 
' TO PRESERVE JHESE NUMBERsI 
X. SCIENTIFIC AMERICAN. 

\ MUNN * COMPANY, lao. 
.\ 361 Brawiway New Yerii Qtf 
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Uaraoc. » W. Mtb St., Nw Vm. ». X. 
thl* nacbloe tbe drylss ot the plumM Ik ac- 
compUkhMj by ttak combliMd krtion of a 
of heated air directed la tbe featbwt, and of 
B heater which mecbaaloatly afitatea the 
feather to dlalodae tbs panictea of woletun 
and atarch tlierefrom. 

OONVBYBR — W. 3. TOBMBOU,, deekBiad. 
Addreae H. W. Ullle, Boom SOd, WeUa raago 
Bldf., New Orleene, La. An obleet here la to 
provide a device by meBBi of which b 

other atmllar carrier may be unloaded In B 
minimum time and 
ither object le to provide a movable conveyer I 
vhich may be elevated or lowered to a< 
mudate the helahte Of different veeeels. 

SLAT CONVBTBB.— W. J. TDBBBIJLL, 
need Addreee H. W. Btlle, Boom AOd Welte. 
Fargo Bldg, New Orleans La. An object In 
‘ * provide a conveyer which la of i 
..e, but the conveying eurface of] 
which te ao faehioned at to preeent a eubetan. 
tially contlnuooa flat aurface, thereby prevent- 
ing loan of material eonvayad, while at the 
time being capable of pnialng around tbe 
driving wheels 

WABHIMQ MACHINE.— L. Tocso, 

Andrew Ferrara, B30 Center St„ N. Bergen, 
■“ ‘ This IttventfoD relatea ' 
chines adapted eapeclally for eztenelve laundry 
operations. Means provide tor the preaervatloa 
of delicate fabrics by preventing direct wear 
thereon, and to permit of sulBeloot clearance 
for buttons, books and the like, on garments 
being washed, to prevent their being tom out 
ot tbe garmenta. Tbe uachlnea may be 
atructed of eubetantltlly uniform or standard 
Otted Into tube of varying 
alaea by cutting off more or less of projections 
according to each Individual tub. 

mndlonl iBatrnmema. 

BPBCULUM~F B. P'Poot.. B. F. D„ No 7. 
nrenham. Tea. This Invention provides n yield 
tng device for dilating tbe urlflcea of tbe body 
under certain coodl Ilona ; provides a device 
which will retain Its position In tbe orifice In 
which It la Inserted . end provides e device 
with means for bolding a cleanilng material. 

■•Uwaya and Thoir Aeeonaorlaa.' 

CAB QBAB BQUIPMBNl',— 0. H. Bibhop, 
lOS N. McComb Avc., B1 Beno, Okla. Thla In- 
ventor provide* mechanism for connectloa with 
the body ot a railroad car, for causing the 
brakes to be applied when pressure la exerted 
on the couplings of the car, wherein draw or 
coupling Itare are provided, raonnted to tilde on 
tbe car body, each of tbe said bars bearing at] 
Its outer end a coupling bead, and having 
mechanism tor engaging the brake mechanism 
of tbe adjacent truck for applying tbe brakes, 
when tbe coupling bar Is moved Inward, and' 
wherein spring mechanism provides for nor- 
mally pretalng the coupling bare outwerd. 

KAILWAY SYSTEM — B CasTaSHO, Boa 
Pauliato 89, Sao Paulo, Breell. Tble system 
may be embodied in the form of amusement 
apparatus, or In a railway for general pur- 
poses It 1* tbe design of tbe Inventor to pro- 
vide a railway car and tracks controlled and 
arranged to promote safety In guarding against | 
derailment of the car. 

AUTOMATIC TRAIN STOP —A. MaSTBail- 
OBM, lOA Point Ave., Weebnwkon. N. L Tbe 
purpose of tbe invention 1* to provide an Inex- 
pensive device with wblcb a modem locomotive 
ran lie easily equipped, which will In no way 
Interfere with tbe normal operation of the 
locomotive, and wblcb la always in operative 
position. 


BBQIBTBB. — A. W. KBIfPBBn, cure of Op- 
penbelmer A Co.. 9« l*enrl St., New York, N. Y. 
This Invention has special reference to Im- 
provement in registers, and more partleularly 
s device which may be termed a'golfometer, 
r keeping a count, ot tbe number of etrokasi 
for each holt and tbe grand total ot etrokee 
for tbe entire coorie In playing golf, and also 
for determining wbleb goU bole Is being played. 

DOLL BBD rBAMB.— W. A. Bbooicb. Niles, 
Mleh. The iDveatloB provldea b rocker attkch- 
ment for the wire tramea of doll-beda which 
simple and Inexpensive in eonatmotloD and 
adapted to be eaelly applied to the lege or! 
posta of tbe fremea for converUag the eaiae 
Into rockers If desired. 

MBCHANICAL BOWBOAT.— B. B. C. Warn, 
387 Baldwin Ave., South Osone Park, Wood- 
haven, L. I., N. T. la this boat, a dummy, in 
tbe representatloa of n petaon, la pivotally sup- 
ported and adapted to be oedUated by a con- 
rtlon with a spring or other motor, mounted 
tbe hull natr tbe stern, or otherwise, while 
the dummy coailata of an arrangement of 
pivouily connected parts to permit a natural 
movemeht as la the act of rowing, there being 
BttBCbed to the arms of tbe dummy to 
9 propulsion of the boat 
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IDA M. TARBELL 

ON BUSINESS 


T O-DAY in Europe the triumphs of & thousand 
years of science are made the instruments 
of wholesale murder. We call it war. 

For two years Ida M. Tarbell in the United 
States has been visiting the homes of business, 
big business and smaller business, all over the 
country, studying actual conditions in the 
workshops. 

She learns this : American employers have 
discovered that human beings are more valuable 
than the most scientific machines, and that cold 
business sense demands that proper cape betaken 
of the men and women who work. 

This .series of articles by the foremost 
jounialist of America begins with “Our New 
Workshops.” 

Novemt er 
American Magazine 



If you are a good judge of character 
— I can make you a better one 

I N' spite of your ability m judge men you have made many a mistake 
during the past year. Those mtatakes were costly, maybe. You 
could have avoided them. You will avoid them in the future if you 
learn from me the accurate 

Science of Character Analysu 

Tauflit by Itail by Dr. Katberins M. H. Blackfod 


In tiiii chulcn at 

What You Learn from the Course 

Hew to Judo uU pooitU. ^ How to 1» ti - 

Howtouwlaratoad fwir* 

aruWfitlodtods. HewtoknoMcUl^ 

How to road tko I 


aadfaeo aid baa^ 

Judfo your client your j 
r^aoilatanl^ywjr^plorcr,^ 
*" you^^art 
— - fallura nr yoor bual 


1 6*11 tcftch 
ytMT cowgiwt 

f^erine M. H. Blackford 

RoviowofRodowaCo. SO lr>fa« Hada. Now Vona 
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• X Sj/ailltl ti4 Urn ^ 19 9NMJ 

Townpiorltob." 



fUM. It wouia ba Jiottf to M a« wtlato t 

commaKt or indnurr, ttoto ouuttd r " 

iwrtable bouMt, tJiat it Mt UttoA. 
elatolficttton which ctrtiM % lotft 
Domoi, at, ter mmole, 

"boUermthtrt," thaie Mmei fiN . „ 
gilder their notlve Btotet, to that MfertMt to 
partleular eeetloae of the Montry te attSUr 
teclUtated. The work laclodet eome aiW,eea| 
namee aad addreiaec, wlUi SB, 000 htteiaett ela» 
■tScatlona. To any whete bottneae lateteMt 
ere eonaected directly or faidireetly with 
ladoatriet at contraetliig, i^aewtas, llllUiS>| 
ware, Iroo, mill, 

Begieter oBeri a fuad of aeenrate lnfoniuittoB| 
that it of prime Importance both to bnyer aad 
teller. Sly ooplei are la ooactaht ate la tb* 
Sciaimvic AmaicAV oSHe, tritWi it 
cient ladlcatloik M Itt valna 

Thu Mahut AimantsflW PaVa 
ms-1914. Facts and StRflstles la OdRi 
dented Form tor tlto MaR tobo JWa Ad-i 
verttoing and HaKbsadMlw FrcMtosal 
to Solve. Cbleaco: A. ClliePtatf w 
Oo. Frtoe, |2. ' 

Perhtpa the chief teattwh «l itile li 

Uttle pocket book U the Hat of tt#Sa th; tot! 
Cnited StatH and Canada, Uttod alpSabetUdUy 
by StatM, and glvlna popniation, hMaSoa, ad- 
yertieiog m«dfama and rate#. The potodattm 
of etch State, the nnmber of etreet otrt and 
the populatloa they terTt, and toll and half- 
ran ratee tor street ear campalga. are alto 
noted. There are tome admirable little artlelet 
on adrertlKtat practice and prinelplm, and a 
dlecBMioB of typea, with lllnetratloni of thotO' 
moat In nu. Another emlBeatly nietul eoai- 
pllatlon ia that of the leadlaa maaaeiDee, trade 
JonraeU, and reliiiona phbHcatlone of the 
copntry, with their clrcolatloa, datea for clot- 
ina of forma the atae of pete and width 
coloma, and thdr adyartialnt ratee and dla-| 
rouote. Advertleen and ealeamen will, by 
kveplna these data at band ter conetant reftr-j 
re much time and increase eSIclency. 
tests appllad ia Judgment of ndrertls-l 
lag valae may not be pasaed by without a 
word of appreciation. 

MEosAinoAi. PnoPBRnKB or Wood. Ia-{ 
eluding a Dino&Mion of tho Faoton 
Aileoting the Moohanioal Proportieo and 
Methods of Timber Tenting. By Samuel 
J. Record, Aaaiatant Profeksor of Porott 
Prodnoti, Yato Univenrity. New York: 
John Wiley to Sont, 1914. 8vo.; m-flSS 
tirl half-tone platea. 

This hi a book Intended primarily for the 
of the student In forartry. Abo. the book may 
wdl serro ai a guMo for tho 
or wood taeer who wbben 
with the properties of wood. After a brief intro- 
duction. the work very properly beglmi with the 
fundamental oonslderathms and ' ' 
arc aU mdueod to the limpleat to 
reference to higher metbematlca, with whidt the 
studenta are often unfamiliar. TUe U foUowad by 

40 pasee of description of the factors ‘ ~ 

tho mechanloal prtowrtlos of 

are rato of growth, baartt 

injuries by 

fungi, water non' 
preaervatives. About 10 1, _ 

ooneidetatian of tho smxnl etteet of 



ing thb b a brief dl 


n of, the methods em- 1 


recording data. The methods 

for the most part them fallowed hy the Vi 
Statoe Foraet Berrice. The whole hook b very 


material for study hy 


n be very helpful to 


. number of more or lees obecure works whtofa { 
are eacellent sowoee tor farther intermatlaa. 
number of the OeRnaa and nwaeh works gb 
net readily aooeato 


Mcohamioal Movshibnia, Powms and 
Dwicas. ^ Oardner D. Hisoox, M.B. 
New York: Narputii W. Hoalw Pub- 

iishiag^mpany, tSui 9vo.; 409 pp. 
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1915 "Light Six” S pxuenger 
Touring Cnr — $1650 



1915 Chalmert “MaitorSix” S^pnoengar 
Torpedo -$2400 



1915 Chnlmor* Umoutiao— $3200 


“How Am I to Tell 
Which Car to Buy?” 

1 Know the Company — For seven years the Chalmers Motor Company has been 
recognized as one of the strongest companies financially in the automobile industry. Its 
organization and methods arc acknowledged, even by other makers, to be unexcelled. During 
those seven years it has introduced many of the most noted improvements in motor car building. 

O Then the Factory — Chalmers cars are manufactured cars. Exery essential part is 
“ made completely in the great Chalmers plant by nearly 4000 men working on the Chal- 
mers principle of “Quality First.” The millions invested in the most up-to-date machinery 
and latest special equipment for building special C'halmers features are the best pledge we can 
give you of the faith the ('halmers Company has in its product. 

Q The Record of the Car with Owners— 40,000 Chalmers cars now in use prove 
Chalmers principles of motor car construction right. We sincerely wish that you could 
talk with these 40,000 owners. Then you would have ample evidence that C'halmers cars 
are the greatest automobile values offered within several hundred dollars of their price. Nearly 
10,000 owners in all parts of the country have demonstrated in actual road service that both the 
“Light Six” and the larger “Master Six” “stay put” and keep sweet-running even in the 
hardest kind of usage. 

A The Style in the Ca r“People turn to admire Chalmers cars. They stand out from 
* others through their superior style and smartness. From the graceful radiator and sloping 
bonnet, throughout the beautiful bellback, .streamline body, Chalmers “Sixe.s” pnasess a dis- 
tiiu tivc style and a “different” kind of automobile beauty that makes owners proud to say, 
“My car is a Chalmers.” 

5 The Special Features — Among many special features C'halmers cars have non-stall- 
able. MX-cylinder motors with practically noiseless C'halmcrs-Entz one-motion starter; 
molded oval fenders of greater gnice than flat or merely crowned fenders and so firm and 
sturdv as to .save the car from bumps or knocks; larger tires than usual with “Nobby” treads on 
rear wheels; wide, flush-fitting doors; deep-upholstered seats sloped to give utmost comfort; 
and every detailed improvement and refinement known to the most up-to-date automobile 
building. Point by point comparison will show you the big “over-value” in Chalmers 
“Sixe.s” at their prices. 

With these S points in mind consider the dollar- for~dollar value in the ear. Chalmers cars have always 
Uivcn btg value for the money. Chalmeis owners will tell ^vou that each year we have made Chalmers cars bicger 
values at the price But in the “Licht Six" and the lartrer ‘Master Six” there is ureater automobile value than we 
have ever offered — creater value, we believe, than any maker has ever offered at anywhere near the price 


Automobile buyeie.in Braeter number thi* yonr then ever before, find in theee raeeont for buyins e Cheimar* "Six" 

(hr hrsi miiwer to the question, “How Am I toTell Which Car to Buyf " Oiir sliqimeiits thii,s f.ir tim season exert-d those of 
■ ,t Chalmers year The satisfaitory answer in tin- 1915 Chalmeis “Sixes" to the 

—The Meet Sueceatful Can of Seven Succeaaful Seeaont. 



the Jmc period of 1911, which was the bicijest Cli 
qiicslioii above has made these our fastest scllinir ci 


“Light Six”-$1650 “Master Six”— $2400 

^ saioo F. O. B. wtisrfver 


red, F. O. B. Datroit 


Qialmers Motir Giinpany, Detroit 



The Greatest Inventor and His Greatest Invention 


THE EDISON STORAGE BATTERY 


A B (! n K A T AN A n V A N r k in W o n i, » P ii <> <; k e h b a b was the E » i b i» n I n c; a n d k b c b n t Lamp. 
In Only Five Ykaks ok C.'ommkuc ial J^ike it is now Usri> to Pkopel oveh Onb-tiuhi> of all the Electhu' 'I'hiu’ks in Amerika. 
Thoubanhs in Use hy the Army and Navy, hecaiibk of its Depend a iulity, Dura^iiliti, and Huookdnebs. 
Exclhsivkly Adopted for Train Liohtino and Sional Operation my the Majority of Ameuka’s (irkatkht Railway Systems. 
itr iH Kapioly into Enti.nhivf Uhk uv Stkamhhip Cumpanikh as the Most DaPENDAHLK Sociki k ok 1’ob'eh fou Kmekcenoy Liohts and Wirelkhs, 

Used Exclusively dv Many Klei’Trical Enoineehh and Contractors for Liohting and Power in Country Homes and on Farms. 
Rapidly Displa<tnci Other Rattehies for Use on Industrial Freight Trixkh and Mining Locomotives. 
The Submarine Type Has Been Recently Completed and its Rapid Adoption in This Service is Assured. 
Guaranteed to Develop 100% Rated Capacity at tub End of Four Years of Continuous Service. 

Built Like A Watch But As Rugged As A Battleship 

EDISON STORAGE BATTERY CO, 132 LAKESIDE AVE, ORANGE, N. J. 








CADILLAC 

ENCLOSED 

CARS 


Here is provided the har- 
monious blending of the 
highest engineering achieve- 
ment with the utmost in de- 
signing art and coach build- 
ing skill. 

The engineers have pro- 
vided an eight-cylinder motor 
of superlative smoothness. 
The coach builders have pro- 
vided a dignified and luxuri- 
ous environment 

The liquid smoothness of 
these cars is supplemented 
by a sense of complete se- 
clusion; the seclusion by a 
sense of rest and relaxation; 
the restfulness by a sense of 
unexampled ease and ele- 
gance. 

Buoyant springs, deep soft 
upholstery, appointments in 
quiet good taste but still 
£dmost palatial— all of these 
soothing influences bring su- 
preme comfort to mind and 
bodi^, and leave you almost 
oblivious to the fact that you 
are borne along mech^i- 
cal means. 


l^ctai Enchwd Car 


Cadil I ac Motor ( j.i r ( f ». O r i rtu { , M ) t 






Three great ocean-going Inmber rafia in San Diego harbor. 


OeouHTitins t<(V RaA* 

By i. F. Springer 

O NK! ot the large tiiduatrial probleiDM of the tlnim 
iM the trauHimrtation of raw nigteiiut. Hnch mate- 
rial ia often in almoat lnn<*i*«!Halbte altuatlonM, aud aome- 
ttanew alMO far awaj^ from the mannlaoturliig point 
Tima in the caae of timber loga, they will often be out 
far up (m the munntaiu aide, or in a awamp or exeoiai- 
tngly diatant from the aawinUt. A partial aolntlou of 
the probtem, but one wUleh (Ita only aonie of the eaaea, 
la obtained by building the mill In the Tieinlty of the 
cutting or in nalng a portable <ai«. But the demand for 
lumber flactoatea greatly; ao that If cutting la to go 
on continnoualy there will be ac-eumulattona of Iniarda 
and (ither aawed prodneta. Such awumulatloiui lnv<»lve 
lovoataeiita ot catdtal which may l>e very utidealrable. 
The fiUlght ratea by rail and iKMt ore apt to be very 
oonaMerable, eai)eclally where tbe dtatauce la long. 

Impelled, no doubt, by conaideratlooR auoh aa tbeae. 
Capt Q. B. Bobertson undertook thirty yrarn ago to 
conatruct a raft ot lege in Nova Hcotla, and tbeii to 
bring It to New York in care of a towing tug. Apitar- 
antly, tbla raft Woa tbe flrat ever coiutructed with a 
view to ocean navlgmtlou. The general idea of rafting 
loga woa mit a new one. But it had only been applleil, 
ao far aa la known, to oaaea where tin* route lay tbrougb 
inland watera. A framework was aet up on the ahore 
near Melon, Nova Beotia, by Capt. Kobertaon, and liy 
Ita meaUH a great bundle of loga waa <>ou8tnicted. TblH 
waa tbe raft, but it waa atUl on tbe land. After a gotal 
deal of dlflicult work, the unwieldy maaa wan at laat 
gotten Into the Water, and the Journey toward New 
York begun. The tug in charge got it out to aea and 
auhe lllatance on the way, when a abortage of coal 
aroae. Bo the tug went Into port f<»r the needed fuel. 
When waa hhtalned and the tug got back, the 
raft w«e nowhere to bo adon. In fact, uo one aoema to 
hatre loghtad It then or afterward, until at laat It whh 
dhKaWerad on the other aide of the Atlantic Ocean on 
the Kovwegton coast. 'I3»la exptrtence proved that 
dnpL llObertaan’a main idea waa right; it tea* p<walble 
to bnuiiia a lot of loga together In atieh ahape aa (0 
mAhb d tottWorthy muam. And thia wan a great deal 
thing wah abewn by thia effort, it waa 
to bbild oh abore, nnteaa aome method of 
tenMtpiir ontod be t»on4«d. dapt. Bohertaon went to 
«ha iWWiB ObBat, aiwl thpre carried out the Wea of con 
tto tofla to fbe watoe. A Aviating cradle waa 
.vked AH a guide or hoidef in itonning the 
i Btori along the PactAe boundary of 
B wtoa Mdlt with floating enuUea. But 
W^'^hat'lKlHto' djURoflit or tomsrtajlA the getting 
'wftoga.«Bt>to' a^ Boi Onpt 
tJoat OMek. 
toa ton the 
to 



uilloa. TlU' material that la brought to San Prnuclaco 
in tlila way wnalata only of IlmlM-ra aiittable for pilw. 

Capl. UobertaonV Idcaa awm to have apitcaled to Mr. 
H. Benaou, a large owner of atandtug tlmb<‘r in (be 
nelgfaborbtKid of Wallace Slough; for atmut lOOb, we 
Hud him making efforta to employ ocean rafting In 
order to got bia tlmlter to market. At that time, the 
freight rate to Ban l>leg(N California, waa alaml |10 p(‘r 
tlKiuaaud lioard feet Thia waa one luoeiitire Another 
conalated In the fact that rafta would enable aalea to 
la* ma<le of lower grade material tliat would other- 
wlae be largely waatc. A third Incentive lay In (bo 
lamalbiitty of manafai*turiug tbe timber Into lumber ul 
San Diego in auch maimer aa to provide for the renaou- 
nble (Icmanda of tbe market, and yet not Involve tying 
up u large amount of capital. Mr. Beitaon’a plana have 
iHJcn carried out with amveaa. Twenty-nine oc-ean-golng 
rafta have aueeeaafully laien brought into the harbor 
at .San Diego. There haa been uo loaa. no trouble In 
moat caaea, not a aliigle log haa worked looae. 

The Roliertaon ayatero aa carried wul practically for 
Mr. Bciiaoii by Mr. O. J. Kvenaon la aa follows: 

Heavy tlmbera, each 12 by ’-10 Inctaea in croaa-sei-tlon 
and 24 feet long, form the uprigbta of tbe Hoatlng 
cradle. The croaa bar tlmbera arc much lighter, being 
0 by 12 ineh(>a in aei'tlon. Tbe bottom of the cradle la 
constructed in seetlona that may be pulled ajiart when 
tbe loga have tiecn ais-ured together. During tbe mjii- 
structlon of the raft, the aectioiia are held together by 
meana of a key piece. The loga are floated to the 
cradle and the raft built up from the bottom. When 
about half the loga arc in place, un enorniinia chain 
made from 2^-lneh ateel la laid along tbe axis. Seven 
herring-bone chalna connect the center chain with the 
4>ndH of the raft. Tlie loga employed for the outer pari 
of the raft are thoa* which are the lougeat and moat 
pliable. The butt emla are put nearer the amldahlp 
iMirtlon of the raft, and thua aaalat In giving the whole 
a cigar tajier at either end (Itialna are used to encircle 
tbe laaly of tbe raft and bold it together. The interior 
la (Hied up with loga of mlacellnneous lengths. The 
oiitalde logs will be 60 or 60 feet long, and the raft 
Itself will have a length aomewhere in the neighborhood 
of 700 feet. The various herring-bone chains run diag- 
onally to the cigar tafiero and are there secured to the 
eneircilug chalna. Tbe arrangement of clialna combined 
with the general form of the raft and the mcthial of 
placing the exterior logs reauita In a awim* bundle. 
The encircling obdlus will not work toward the ends 
because of the herring-bone chains. Tliero la a distri- 
bution of the pulling effort of the central chains, when 
the latter Is hauled ahead by the towing chain, that 
makes tor security- There is also a certain amount 
of slaCkueeB of thb dhato arrangement nmidataps which 
eonducea to a sll<^ respouae of 'toe raft to (he waves. 
The herring-bone and the mielrciing chalna are made 
from 194-toch stori. The latter go aU the way round, 


and are jdacwl at Intervals of 12 fivt The ci'iitral 
chain extends bejond (he ends of tlie raft at cKiici end 
Altugothcr, Hie elialns on a single luft weigh, wllli 
Httacbments, suuiewberc about 116 tons and liiive a 
value in the iieigbborbood of $1(»,(KH). These llgures ^ 
ore for a TOli-fwit raft. They are bulJl eieii larger Tbe . 
thickneas of a typical raft la about .'Id fis't, and Its 
breadth amidships, 66 fis't or thereabouts Tin- tapered 
iwrfions la-cupy eai'Ii about UK) fi-i-t of tbe total length. 
The uinount of tlmla-r eoiitalinsl In It will run fnaii 
4,(100, WOO to 6,000,(SK» iHiard feet. It will sink Into the 
water until about one third of its height (s ahove A 
1,200-mlle tow into Sail Diego costs aliout .lil per 1,000 
feet. The cradle may. of course, he usis.! over and over 
again Its first i-ost Is about 1F6,0(HI To handle the 
logs that are to go Into the raft, a floating derrick or 
Its equivalent Is reijuired. 

As such a raft Is in effect u boat or barge i oiitalning 
a cargo of tiinlsT, it Is not at all essential that the In- 
terior logs should themselves be suitable for the ordi- 
nary uietlKMls of logging In wbleli tbe logs are cxpi-ctisl 
to float. All kinds of timber may lie put on tbe inside 
— heavy logs, seml-refiise. and so on. 

That tbe development of an eciaiumlcal uielbod for 
the transiKirUtion of raw' material may result In a 
large gain widely distributed may lie learned from 
the recent history of Sun Diego. l*rlor to the eoiuliig 
of tbe first raft into tbe harbor In 1906, lumber was 
locally sold as high as the prices assis-latiHl with a gll*' 
base. In a few mouths, however, tbe base was down 
to |17. This redui-tlon applltsl lo tbe market gc-iierally 
aud not simply to the customers of one or two sellers. 
San Diego has used iipwanl of half a million board 
feet In tbe past eight years Kstliuntliig the average 
saving |s*r 1,000 feet to have liceii fH, we have a total 
liencflt of )i4.00(),0(K) spread 01 er the entire eonmiuiilty. 

A somewhat similar system is sometimes iidopti-d In 
the Coastal Plain of the Hast, whore the logs are 
brought from the point of origin to a log dump on tidal 
water A steel enhie or heavy ehalii will be si-eurisl by 
one end to the trestlework of the railway. I’he other 
end is carried up to the second story of the diuiiji struc- 
ture, where It may Is? let out or drawn in by a winch. 

A loop will l>e formed In this way tor tbe r<s-eptloii 
of logs dropped from the railway Two such l<si|is 
form a cradle. In addition, two binding chains are 
arrangeil to hang In the water with the loops, one chain 
with rither loop. One end of a binding <hnin Is for 
the time lietug sei-urwl to the unloading dis-k, while 
the other Is attached to a small ropi> which extends 
outside the cradle. When a complement of logs — fixim 
20 to 80 — Is In the cradle, the cradle cobl(>s are drawn 
in by the hoisting device with the (>bje<-t of causing the 
logs to settle together and form a comiiact bundle. The 
binding chains will now be reeoveretl by means of the 
small ropes, and the bundle swurely tieil up. heavy Iron 
dogs being useil to assist this matter. 
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The purpose of this journal is to record aoouratelp, 
simfUp, and intervsUnplp, the trot Id's propress in scien- 
tiflo hnoioledpe and industrial achievement. 


On the Mat 

T I1F3 aeroplniip, the miliiaioblle, ami thp strategic 
riiiiwii.v. 111 co-ojH'rHtlim with the eiKirtuous hnsts 
wiilcli eniniirlse raoOeni urinies, have resulted In 
traiisferrliiK iiUHleru battles from the prlw ring (If we 
iua> be iianlotietl the iihraHeoUig.V) to the wriistlliig 
mat nie armies of lo-duy are so vast, so wonderfully 
mobile, and have such intimate and awurate knowledge 
of each other’s tntendeil inoveinents, that the strutegj 
of Naiioleon and ton Moltke lives only In history and In 
the nillltnr.t tuuuiials 

(ilven an arm,t of sutltcleiit numerical strength to 
maintain on adisinalelv iimniied and unhroken front 
tietvveoii two flanks whleh are hiised u|ioii geograiihh'al 
or iMilltlcal isisltlons whleh euntiot he turned or out- 
flanked, and given In eiieh army eiiual eounige, endur- 
nnee and geiieralshl]), and we flud conditions of war- 
fare whleh result' In what Is iiractleally an impasse or 
stiileimile 

,sliK‘h Is the condition on the three hundred mile 
iMittle-liiie In France and Ibdgium to-day So great are 
the eoiuhlned iiumhers of the oiMiosliig forct's, lotaling 
lirohuhly some four and a half mlllinn men, that the 
whole throe hundred miles, more or less, extending from 
the Kiigllsh C'himnel (o the Swiss frontier, Is held (or 
fsmid he held If ihe troops were evenly dlstrllailed) b.v 
an average of seven tbousand men to tlie mile on each 
side, Kverywhere the tnaiiis have so coinpletelj "dug 
themselvw In," and the tine, us thus held, supjKirttsl 
by rapid-lire Held guns, nmehliie guns, nnd heavy 
siege artlllerj. Is so Impregnable, that tbe flereest 
attacks of (bat wonderful military miicldiie, Ihe Uer- 
miin army, delivered, us they have been, wllh mntehloss 
bravery and Indomitable tierslstence, have fal1e<l to 
break ttirougb with sulllcleiit force to bring alsnit a 
decisive resull 

In tbe earlier pbiises of this stufiendoiis conflict the 
various uilHIiiry evimrls, detuileil to unravel fhe com- 
plleiit»>d strategy nnd luuueuvers of war for the Intel- 
ligent rending of ihe layniiiii, made freuuent use of the 
old iihrnseology cif ihe books, and we beard iiiueb about 
"driving a weilge." ' flanking niovemenfs.” “rolling ui) 
(be emaiLV's forces" nnd "enveloping biiii with a ring of 
sled," and about tbe |K>ssflilltty of a "svs'ond and great- 
ei Sedan " Yet notbing of the khid lias bapis'iHMl. 

The theories of strategy aial t.si'tles are thv‘ same, hut 
Ihe devdoiuueuls In the iuodi>rn Instniuients of war 
and the vast scale on whidi the eonlUet Is Iming 
waged have rendeied Ihe snceessful n))pll<’atlon of these 
llieories linpossllile When the .Miles, a few weeks ago, 
determined to Inin the right flank of llie (lermiin forees, 
nnd depleting loi Ihe lime being Ihe strength of their 
center nnd of Ihidr soutliern line, began to move trisijis 
to tbe northwest and Inonglil up reserves for Joint 
action with these (I'rsips m a great tiirnlag movement, 
the (lerinan aeioplane hcoiiIh weie aide to Judge from 
the movements of tla> tialns, autotnolilles, aial trans- 
(s)rl Ihe dlrfs-tl«ai of Ihe inoveinent and Its itiagiiitiide 
Tile (iermnn generiils, prolltlng by tins aerial recon- 
naissance, nnd using tbe excellent railway s(>rvfce and 
the vnst nufomoldle tninslt at Ibelr eomiimnd, were able 
to concimtrnle snfllelenl troops on tlieir rlgjil Hank to 
meet nnd stop I be turning movimient ( 'oiiv-ersely . wlien 
tbe (lormans concentnittsi. let ns say. at theli eenier. 
In an effort to Iireak llirotigb tbe nllbsl lines, Ihev found 
tbd enemy mussed hi suflielenl strength at tbe point of 
contact, either to hold the line Intact or. If It were 
imshed hock, to make a heavy cmintcr attack and rob 
tbe iiioveutfiit of any deOiille tiractloal results, 
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At Iwiat tinder tnch condltloua aa in the weatem 
thetiter of tbtN itlguntlc conflict, it miwt be admitted 
that Ihe days of NRtwiemilc atmiemy are over. The 
swift ROtioD of the prlae rtii|t ha* jtlven place to the 
slow wrenching and twisting of a iiair of hettvy-nmooled 
giants upon the wrestling mat ; and it begins to look atl 
though the fight would be won by the sheer exhaustion 
of one or other of the two great armies which are 
writhing In a chjse-Jocketl embrace, ail the wa.v front 
the waters of the ('hauuel to tlie lauuntuins of tbe NwhM 
frontier. 

It Is |M>rfectly conceivable that if the great Napoleon 
himself were alive to-day and were in command of one 
of the French armies, wc slmuld hear no more of hts 
particular work than we do of that of any one of the 
French generals who are so successfully bolding the 
tlermaii army at bay. 

German Patenta and Trade-marics in Enfland 

S OON after the declaration of war an act was 
IHisstsl by the British l*arUameut granting to the 
IbMird of Trade temisirary powers to order, on 
the apiillcatioii of a person Interested and after due 
Inquiry, tbe avoidant'e or suspension of iiatents, deetgna. 
and trade-marks owned by the subjects of a state gt 
war with Great Britalii. In two months about one hun- 
dred aiipllcatloiia were received from British bnslnesa 
men asking for permission to make products protected 
by English imteuts granted to Germans, and about tbe 
same numlier of applications for tbe right to use Oer- 
man trade-marks which have been widely advertised In 
England, 

In Justice to the British authorities. It must bo stated 
that these applications will be granted not for the mere 
asking, hut only after due cause has lasen shown. Nor 
are the patents themselves to be revoked or conflscateil. 
Tbe general plan Mei>mH to be tbe granting of licenses 
nnd the (Niyment of royalties to the British government 
during tlie cxmtliinanee of the licenses. The continuance 
of the license after the war will probably be made 
subject to a roTulty jiayable to the patentees. 

Tbe losses that German mamifuctnrers and mer- 
chants will sustain by this procetltire cannot fa* caJeu- 
latctl. One well-known Arm of Kiigllsb cbeiulsts has 
a|iplle<l for the right to manufacture "Salvarsaii” In 
England under the iMtent grunted to Messrs. Melster, 
Lucius and BrUiiing of Frankfort Other aiipllcultons 
afl'ect German laiteiits for the making of artificial teeth 
and the manufacture of electric Igniters fur cx(>loHion 
motors At least one hundred of the moit> valuable 
IMiteuted priMincts whleh Germans have develoiied only 
itft<>r the most tatlnstaklng researeb and the exiiendlture 
of vast sums are llkt-ly to lie made by British firms who 
have eoiitribut<>d In their development not one whit of 
Intellectual effort or a single iienny In money 
The sititalion In trade-marks is c<]unlty s(*rimts Thus 
the vahiHbte Irade-mark "Pobeco” for a t<s)th poste 
manufactured b.v Belersdorf & Co. of Ilamlmrg. the 
mark "Aspirin,” the name of a well-known drug mann- 
factured by Baver & (to, of Germany : Ihe trade name 
"Forniamliit,” owned by von Wiilfliig of Berlin, and 
other niiirks, made priceless by sound business methods, 
are likely to upiiear uiion British eiinivnients. 

No wonder that tbe German techiileni iierlislicBls con- 
tend that this prvsvdnre Is additional evidence of Eng- 
land's coinmerclnl jtmlonsy. .Such contentions are. of 
course, absurd. On Ihe other hand, no more telling 
proof of Gemmn manufacturing ablllly and German 
bvisfiiess enterprise could possibly be vldnlned than this 
piracy, tills permissible infringement, under the guise 
of law. The ('onipIroIler-Oencral of I’atents seems to 
have rtvallscfl this 

"Wliy' do you say they have obtained this large repu- 
tallon?" he asked the lawyer representing tbe firm of 
English inoiiufnctnrliig cliemists who applied for tbe 
right to use Ihe trade-mark “Pebeco." “Is If because 
they have taken greater trouble to push their goods 
while British inanufaeturera do nothing? One has 
found It over and over again during the few days one 
has been sitting here that British manufacturers aay 
'We can supyily goods equally good, but the sale Is not 
so large ' ’’ 

To whleh the lawyer frankly replied : “It Is because 
they have not Issvn so euergt<tic as the Germans." 

After this avowal the act Itself reads almost like a 
ridiculous pretext for seising tlie fruits of German sci- 
ence nnd business enteriirlse. The applicant merely has 
to prove that the patent Is held by an alien enemy, that 
be himself Intends to work the Invention In the British 
realm, nnd that It Is to the general interest of Ihe coun- 
try or a section of fh^ community or of the trades that 
tbe iialeiit slinll lie so worked In Great Britain. Tbe 
drair Is oticii fur llie practice Of frauds upon the public, 
no matter how carefully the (lomptroller-General carries 
out his Intention of granting appUcattons not merely for 
trade-marks, but only for trade names which atone Iden- 
tify articles, 

’ 'niat Germans and other “altcm enernles'* of Snflland 
will retaliate In kind Is f.i be expected, and Wielf forw 
of retaliation wilt prohably be it» more nmuaendUbte 



cannot be bulH oh tiie mona prii|icifito ri 
speh robbery; 

Mk lee fi# W«r 

T ns Russians have a that ReHsHfl I 

uary and General FettttM^ Are ttrtlr 
In the task of defending tbe €laar** ‘ “ 

baying, of course, calls to ml^, 0rst of kR, 
bblps tufiteted upon invading armies by tbs i 
Rwwtau winter, as during the retreat tri 1 
grand army from Moscow, and again during the 
campaigns of the Crimean War. - 

The altuattou with respect to naval warfkta lu 
ever, complicated by tbe fact that while many 
tsirts ace made Inaccessible to an enemy hy Jiie dfli^ 
the cold oeason, the same lea tends to lmuM^M,,\||k 
Kusalaa fleet. Thus the advantage gained In iwipMh|i| 
offset by a diminution In the powerb of offehas^ 
conditions must be reckoned with In the preu^ 

At this writing tbe German fleet and coast liil« ntjMf 
ened by the naval forces of Russia In the battls of ,fllC 
Baltic and those of Greait BrltAtn In tbe North 
what extent this will be trne during tbe wloist mh 
depend somewhat upon whether the season pronai In he 
mild or severe. In tbe North Boa ice never oltsiK g ' 
serious otistruction to steam navigation exee^«-HMild 
then rarely— along the coasts and In tbe ttAttthii of 
rivers. In the Baltic, much of the sea Is Chofegd by 
Ice every winter, though conditlotw vary ImmanaiDr 
from year to year and from place to place. Entrance to 
tbe princliwl jiorts, except in the extreme iiortli, 10, 
however, fncUltated by tbe Use of tcedweakeni. ihUs 
even in the Gulf of Ifiittand, In ifareh, 1801, the lee- 
breoker "Erinack" stenmeil llirongh fixed lee, tWo to 
three feet In thickness, at the rate of six to eight knots, 
from the meridian of Ileval to Kt Petersburg, making 
a channel of her own width 100 miles long. Usneb, of 
the two great ItUMslan naval isvrts on the Baltic, Kron- 
stadt can be kept oi«eu during at least a part of the 
nominally dosed season liy artificial means, while Ltbau 
Is naturally tee-free except In winters of most nnusna) 
severity. One of these t>xceptloiial cases was the winter 
of 18U2-9a, when Ubau was closed to navlgatlou from 
.Tanimry leth to March IHtb. AH the Gorman Baltic 
isirts are easily kept open to steamers by the use of 
lee-breakers when necessary. 

The Crnker Fight tn tihe Pacifk 

O ltU ilUistrntion of last week, showing the fleet 
of Hhi|)s of the Allies which had lieen sunk hy 
the German navy, was completed before the 
news arrived of the recent German naval victory In the 
I'nelfle, and hence the British Hhljsi which were sunk or 
dlssblis] by Oermuu gunfire In this engagement were 
not Ineludisl. Tbe fight, whleh took place off the 
(/bilenn coast as night was coming on, was a most 
dramatic one — short. shan». and decisive. At the pres- 
ent writing, the only details of tlie engagement are 
those which have come from German sources, the Brit- 
ish Admiralty announcing that It has not as yet re- 
ceived any olllclal ntx-ouuts of the disaster. Although 
the British squadron was outmuubered in the ptoisir- 
tlon of five warshlits to three, and was greatly out- 
matched in the mimlier of armor-piercing guns carried, 
namely, sixteen to two, this does nut detract from the 
great ereillt whleh Is due the German admiral for hav- 
ing wnceiitmtetl the wldely^icattered Gorman vessels 
In the Bacifte Into a comiaict squadron, and having so 
maneuvered as to engage the British forees with an 
overwhelming siiiieriority. The diffleulty of this feet 
will lie appn>clnt(Ml. when It is borne in mind that the 
OeriuuMH have no eiatllng buses available in the Pacific, 
and that they are under the necessity of replenishing 
their stores of fuel and siqipHes during limited visits 
to such neutral isirts us may be available. 

According to the German reports, the engagement 
oiieiied at long rauge, accoixllng to first accounts about 
9,000 yards, the ships drawing In to about 4J500 yards 
at the close oHhe fight The British squadron consisted 
of the armored enilser “(bssl Hoiie" of 14i000 tona; 
carrying two 9.ii-liich nnd sixteen 6-lncb gon*, and 
“Monmouth” of 0,800 tons carrying fourteen tl-lnch 
gnns, and the protected cruiser “Glasgow" of 4,»00 tone 
mounting two 6-lunb and ton 4-lncb guns. 

On the Oerman side were five veanels, tbe armored 
cruisers “iHebanihornt" and “Gneisenan,” ot 11,000 tons 
and each carrying eight as-lncb and alx fi-lnuh guns, 
and tbe protected cruisers “Nutnberg,” “Lelpalit,” and 
“Bremen,” mounting lietween them thirty 4.1-iiUiR gusa. 
The German armored cratsers cotK<e»tratad thatr broad- 
side of twelve 8.2-lncb guns oti the "Good Hojjie,” a^ 
she was qulekty put out of nctioiL The “MoJtiiwmtti'^ 
interpeaed, and her 4-lncb side armor wia eaalty ponef 
tnrted, 1 ^ the ship oent to the hetttom. The 
and the traaNlKirt' “Otranto^ eocaped, but have »«* 
atnee reported. The "RCbariihdtat," "GheMritdV 
"Nortrtietg." p«t into Valpariitaa, Iwt the wlri^binliM 
ot tbe "laitiiudg" and "Bnttea” la fftu i» dpidiA 

Z/'V, >,1>' ' 
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roy TIm to SWItoorfanC—Metal ties were 
B#taeiflaitd io 1881, linoe wbioh time they 
' to 0 lacfo Oitteot the wooden tie. About 
die tie* uaed by the E^ederoi Swig* Railway 
Mol. TheaetieaMwRreetbyOHby 
^ 100 pouttda, and aeUiog tor 82.30 acainat 
tor oak det. Oennao iton toundriea have 

to.— Knittincr maohbe 
1 the United States from Saxony laat 
1 at 8138JOOO. The larKest knitting- 
f in Chemnita aggregated 82,836,000 in 
I, and ainoe ita formation in 1889 
e amounted to 828,000,000. Thia company 
faaadMMihd dividenda tor the last three yeara amount- 
m^MfiNr eent, 24 per oent and 37 pm- oent. 

'1^ and TaAephona In India.— New radio 

blfaelV'dwb opened at Karachi and Butcher Inland, Bom- 
a working range of 600 miles, over 2,000 miiea 
6 MIIn» idd 11,000 miles of wires and eable; and 183 
teiafdtone SKohanges were eatabUahed in India last year. 

dnes at Delhi and Simia were also placed 
MdMHMnd. Nearly 16,000,000 telegrams provided a 
^ Khveoue of over 86^000. 

4g|il-niaetrle Power tor Swedtah Mlwaya.— Until 

t gyfMgmnent bnilt ita large plant at Trollhatten, all 
kjydro-elee^ plants in Sweden were owned ajpirivate 
'I'ka government haa two other large pianto 
r oonatruction at Oaleff and Porjua in Lapland, 
B oompleted will (urniah the power (or 
* nilwaya In northern Sweden. The water (alia 
i have been ealonlated to ooutain 6,000,000 
ar. About 16 per eent k utUiwd at present. 

I Output af iupuneae Mlues.— With the 
1 irf modern machinery, the output of the 
I of Japan have ine r eaaed in value in ten years 
1 828,600,000 to 860,000,000. The Nagasaki district 
( Important, haa shown a steady growth in ita 
% of ooal, eopper, sine, gold and silver. The pro- 
B of ooal haa inereaaed rapidly with a demand for 
J^puneae eoal in all the porta of the Orient. Thk demand 
has eatended to the west coast of Amarioa, over 8600,000 
worth having reached San EVanoisoo this year. 

Ball Baariugs In Bwaden Bemnnaratlvei — The leading 
manufacturer of ball-hearings in Sweden, Aktiebolaget 
KuUagerfabriken, with a plant at Ootebnrg and branches 
in France, Germany, Denmark, England and the United 
States, haa declared a dividend of 16 per oent on ita 
oapitol stock of 81,600,000 and haa inoreaaed the capital 
stook to over 83.000,000. It k said on good authority 
that the dividend required leas than one half of the net 
earnings. The state railways have recently decided to 
use ball-beeringa on all their rolling stock. The state 
railways of Sweden are progresaive. Though the private 
lines have a mileage of double that of the state lines the 
gross income last year on the private lines did not equal 
that of the state lines. 

New Itoede in Beuader,— There is but one oompleted 
railroad hi Eonador, that between Guayaquil and Quitq. 
Until thk road was extended in 1906 Quito wss, by 
modern standards, oonsidered to be shut out from the 
world. Another road, the Amhato-to-Curaray Railway, 
100 miles long, k under oonstruction which will oonneot 
the QuayaqoU and Quito Railway at Ambato with the 
easterly provinoes of the republic. The last consignment 
of rails for thk new road k expected about November. 
Two Baldwin looomotivfls have been received and other 
rolUng stock has been ordered from the United States. 
The preliminary survey is nearly completed for still 
another rmlroad between Puerto Bolivar and Borja 
known as the trans-Amason Railway. This road will 
eonaeot Qw PaoiSc coast with the head of navigation 
on tte Jilaranon River, the name by which the upper 
Amaaon k known as it passes through the Peruvian 
Andes within a hundred wes of the Pacific Ocean. 

Onrin Dsdu and Floating Etovators at Antwerp.— The 
“doek bjf eoneentration” at Antwerp was, by the aotian 
of Uie City aatborities lust prior to ‘ toe declaration of 
wnr, to have been a reality in 1916. The plan, conceived 
ton years ago, k to ooncentrate at one great dock aQ the 
grain barges whioh serve as wamdiousea, and the floating 
elevators whioh furnish the bustiiess to Antwerp’s 300 
grain hOhnes. These dlevatins, with eight new ones 
voted laat year, are twelve in number and ere owned by 
the itontdof^Pldl^. They aro pneumatie with a lift of 
lOOtoat and one oarce tot a oargo of SfiOO tons in about 
Ihiaa 4iya whSeh fhetaoNy detained a veasdl there for 
fo^nan 4tya when baM lahor wiM imtp While 
kqjntSil^ tohy perhaps act the work bask another decade, 
derlv^ .hy..4ii(werp and. other ctrioksn 
hoar, aaiaaalty often 'hits a most 
, ggjah notaUe 
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A Seko^ of Cotonlat Agrienitare has been established 
at S. liario Ugure, Italy, by the Italian Ministry of 
Agrieniture. A throe-year ooune will train students 
for prsotical tonning io the Italian colonies. 

Atmospheric Air and TuberentosiB.— One of the prize 
papers presented in oonneotion with the tuberculosis 
congress in Washington was that by Dr. Guy Hinsdale 
on Atmospheric Ak and its Relation to Tulwculosis. 
This paper has been printed and issued by the Smith- 
sonian Institution. 

Ths Devetopment of Heat by Plante in Dewar flasks 
has been studied recently by H. Molisoh. The flowers, 
leaves, and fruits of a large number of plants showed 
groat oontrasts in the amount of heat developed. Most 
leaves and flowers developed considerable heat; mosses, 
alge, and a number of common fruits, very little. Lichens 
and fungi showed a wide range in this respect. 

Prof. Hermann J. Klein, who died last summer at 
Cologne, Germany, was well known for his popular 
writings on astronomy and meteorology; also as the editor 
of the journals Siriu* and Oaea, and the annual publioar 
tion called Jahrhueh der Attronomie wut Oeophynk. 
Among his voluminous works the one that is probably 
most highly esteemed in Euglmid and Amerioa is his 
“Star Atlas” (English translation by McClure). 

Technical Meetings and the War. — The war has 
entirely upset the programmes arranged by the various 
English engineering socities for this fall, and most of 
them have had to be postponed indefinitely, such as that 
of the Iron and Steel Institute, whioh was to have been 
held in Paris on September 21st. and the Institute of 
Metals that was soh^uled at Portsmouth on Soptemiier 
10th. The Institution of Mining Engineers was held 
as usual. 

German ScientUte In AnatriJla. — A number of dis- 
tinguished German soientiflo men who recently went to 
Australia to attend the meeting of the British Association 
for the Advancement of Science have been interned in 
that oountry by the Commonwealth government on 
account of the war. They will, of course, receive the 
best of treatment during their nominal imprisonment. 
They have boon supplied with ample funds by the trea- 
surer of the British Association. 

An Interesting Exnmple of the Brocken Specter was 
recently deaoribed by Sir Thomas Holdioh at a meeting 
of the Royal Geographical Society. It appears that 
there k a mountain called Omi on the borders of China 
and Tibet, where it was olaimed that the devout worship- 
er might occasionally see, from tbe summit, the image 
of his great teacher Buddha appriuebing the mountain. 
This belief was recorded a« a mere idle superstition by 
explorers, until one of the latter happened to asoend tbe 
mountain under suitable atmospWio conditions and 
saw his own, apparently oolossal, shadow oast by the 
sun upon a bank of fog; in short, the well-known specter 
of the Brocken. 

Portraits In Colors. — k new process is now announood 
which it is elaimed gives remarkably perfect results, and 
is simple enough for practical commercial purposes, 
although not suited for amateur work. This process is 
stated to be a modification of the Ives three-oulor process, 
except that only two oolors are used. re«l and green. 
Two negatives are taken in a special camera, or in a 
regular camera using color screens. These negatives 
are so treated with dyes that tbe coloring matter replaces 
the silver in the film, and the plate becomes its own 
positive. The two plates aro superimposed, and moimt- 
ed in a frame so oonstnictod that an elwtnc light may be 
placed behind the picture, whioh is to be viewed by trans- 
mitted light. This pniooss has been perfected by Dr. 
C. B. Kenneth Mees, a physiokt connected with tbe 
research laboratories of the Eastman Kodak Company, 
with the aiwistauce of Mr. John Q. Catstaff, and is claim- 
ed to give remarkably faithful reproductions of oolors, 
features and fabrics in protrait work. 

Obeerving the Edlpee In Rnseia. -One of the expedi- 
tions to Europe to observe the recent eclipse of the sun 
wae made by Prof. David Todd, of Amherst College. 
Arriving at libau, Russia, he found that in tbe neighbor- 
hood of forty other parties were loeatod at Riga, the near- 
est point in the pato of the eclipse, so he decided to try 
some other place. Through t^ chief oliserver of tbe 
Imperial Olisorvatory, at Petrograd, ho received an in- 
vitation to make his observations at a private estate near 
Kiev, but his host was oailed away by the mobilization 
of the troops, and Prof. Todd accepted the invitation 
of another gentleman at Semla, a hundred miles south. 
As rail transportation was disorganized, Prof. Todd's 
instrumenta were delayed and did not reaeh him until 
‘ too late to unpack and set up, but in the meantime be 
secured a very good lens in Kiev, with which he arranged 
a photographic apparatus, and he secured some photo- 
graphs sho^ng the solar eorona quite plainly, although 
conditions we.-e far from favorable, os a bank of clouds 
extended ove.- that oeotion of Russia during tbe eclipse, 
while the other points of observation enjoyed a clear sky. 
After hk work was oompleted, Prof. Todd had some 
dflStoty in ffstting out of the oountry. 
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A Tramping Pecker for SMoe.— George C. Park of 

Anadarko, Okie., in patent No. 1,111,610, shows a 
packer suspended within a silo and which can bo raised 
and lowered and rotated to pack with a tramping action 
at any point within the silo as the filling of same pro- 
ooeds. 

An Aeroplane with a Safety Plane.— Philip H. Smith 
of Pawling, N. Y., has obtained patent No. 1,110,365 
for an aeroplane which has an. auxiliary safety plane 
capable of release and ludepeudent aetioii as related to 
the main plane and designed to prevent precipitate 
descent in the event of motor failure or other mishap. 

An Edison Sound Modifier. — In patent No. l.ilO,- 
382, issued upon the invention of Thomas A. Edison, 
the sound conveyer of a phonograph is provided with a 
spherical sound modifier together with means for ad- 
justing the modifier back and forth into different jhisi- 
tions within the conveyer; the means inoluding a 
rotatable bobbin and a returning spring. 

A Tell-Tale for Bottles. — Cbarles Canda t>f Elusa- 

both, N. J., in patent No. 1,110,880, shows a tell-tale 
for bottles whioh is loeatod in the bottle neek In low the 
closure and is of such material that when it is oonsider- 
ably deformed, as would be the ease in pushing it down 
for dispensing the contents of tbe bottle, it cannot be 
brought hock into its approximate original shape 
Utilising Talking Machine as a Burglar Alarm.— 
Patent No. 1,111,100, to Axol Stahl of Chicago, provides 
a talking machine wbioh is started to give an alann in the 
event of a window or door lieing opened by an intruder. 
It offers vast opportunities in the selection of exclama- 
tions and phrases designed to frighten away the wonbl- 
bo burglar. 

A Canal Zone Aerial Life Saver. — In patent No 
1,110, 710, to David Williams Ogilvie of Balboa, ('anal 
Zone, is shown a life-saving device for aeronauts in which 
reversely related parachutes are secured to the garment 
at substantially the waist lino thereof and suitably 
stayed from the garment, one paxaclmto coming into 
play if the aeronaut falls head first and the other if ho 
falls feet first. 

A StabUised Flying Machine.— Patent No. 1,111,627, 
to James L. Walker of Grand Island, Neb., seeks to 
provide a novel construction of flying machine of the 
aeroplane class which possesses both iuberont and auto- 
matic stability, and whioh under ordinary conditions, 
when its baUnce is disturbed, will of Its own volition 
adjust itself for the action of the air to return it to 
balanced position. 

Seeks a Resilient Railroad Tie. — Seeking to iirovide 
a durable and resilient railroad tie. George H. Hanlman 
of Pall River, Mses , hae secured patent No 1, 110,084 
for a railroad tie oomposed of small trees, saplings or 
branebes and an asphalt binder placed in a mold 
and pressed to tbe desired form and density, frames 
laiing provided at tbe top and bottom and conmicted 
by bolts. 

Combined Typewriter and Adding Machine.— Prod 
P. Main of Chicago, 111., assignor to John T Underwood 
of Brooklyn, in patent No. 1,110,448 provides a typo- 
wnling attaohment for adding machines in which the 
printing platen is common to the printing mechanism 
of both the typewriter and the adding machine and the 
operating shaft of the adding machine may be manipu- 
lated to tiring the platen into printing position relative 
to either set of apparatus. 

Theatrical Illusion Apparatus. — Patent No. 1,110,66.5, 
to Timothy B Barrett of Bordentown, N. J , is for an 
illusion apparatus in whioh a background and fore- 
ground are jirovided in oonne<'l.ion with a treadmill and 
a movable representation of a vehicle nr oar which can 
l>e moved toward and from the treadmill so that a per- 
son on the treadmill oan convey the impression to (he 
audience that he is apparently in pursuit of the vehicle 
and oan fall or otherwise produce amusing effects in 
simulating an effort to overhaul tbe car. 

Some Bowling Ball Patents. — Jnhu W. Hyatt of 
Newark, N. J., has patented. No. 1,111,022, a bowling 
ball, seeking to furnish a substitute for solid ball of wood 
or the like, by oonstruoting the ball with a hollow metallic 
body on which is cemented a layer of fibrous material 
whioh IS covered with a relatively non-yielding homo- 
geneous composition. The same inventor has securmi 
a patent, No. 1,111,023, in whioh is shown a hollow 
bowling ball with a novel construction of disapiieanng 
finger hold or handle. 

Issued Patents Geographically Classified.— It is in- 
teresting from time to time to notice the geographioal 
dktoibution of the issued patents. A review of the 
patents issued ou September ifitb, 1914, shows that 
patents were issued on that day to residents of every 
State save three, Arizona, Nevada and Wyoming. New 
York loads the list with a round one hundred patenU. 
New Jersey comes next with sixty-six. Illinois is a close 
third with sixty-five, and Ohio has fifty-seven The 
District of Columbia had eight, a large numlier when tlie 
population relatively to that of the States is (lomidered. 
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LodC'Entranee CdMon for tlie Paiian* 
Canal 

O N tbt* lUth of Hept«atb«>r Uut an onormnua caiMaon 
waa ('oiuplated at Han E'rauclaco for ttto Paimma 
<'aiia1. 

It la to l*e used as a barrier or dam, across the 
ciitrauoe to any one of the l(s?k sites when repairs 
or imlntlnfc are required to Ik* made to the mlterluR 
l«»ek Kates. It can also be used for unwateriitK any one 
of the lock chamltera to permit of makluR an inspeo- 
tlim of the culvert stony gates <ir cylindrical valves 
installMl within the locOc walls 
It Is the larKest gate of Its kind ever i-oustructed 
having a length of 113 feet 10 liitdms, extreme depth, 
00 feet; molded breadth, 30 feet; and displacement, 
2, Ml Ions at light draft of 32 feet. The maximum 
draft when In service Is 62 feet. 

The sides of the caisson have curved surfaces thrungb- 
out, with lines like those of a sldp. Along its ends, 
which are vertli'al, as well as along the horlxontai keel, 
there are heavy plate girders fltte<l with continuous 
timtier cushions which serve, when the hs’k is putuixsl 
»Mit, for transmitting the water pressure to snesith cast 
Iron plates attached to the masonry 
Htriicturally, the caisson <-«iislsts essentially of horl- 
aontal i>late dts'ks. girders, and stringers; transverse 


he idanlpntated trim the oataaoo** uperathHi 

UltK'tilc eurreat M supplied to the moton ftwm the 
mato power ImtaUed wlthto the look*, m 

motora, therefore, egnimt be operated until the 
is idaeed in one of the receesee provided for it H) im 
lock ohamhera, or when at its mooring tioeitlon la Oalsan 
or Mlraflorea lakes. 

It required 1,600 tons of structural steel tp btttht 
the oalaaon and HOO tons of {termaneut ballaat piaoed 
in its bottom to give it stability in Its light draft oondt* 


Planetd and the Weather 

D o the planets affect the earth’s weather? This 
well-worn question is discusaod In a aomewl^t 
novel way by Prof. W. 3 Humphreys, of the Weather 
Burwiu. Ill the Monthly Weather fieeiew. The writer 
frankly admits that the planets do affect the weaftwr, 
though to a very slight extent, and he explains Juid 
how and how much The weather ultimately devenda 
upon the reception and emission of radiant energy hy 
the atmosphere. This energ.v. of course, coems mainly 
from the sun ; hut the planets send us a little, 
also nffift the ammuit received from the sun by eliattg- 
Ing the earth's distance from that luminary throngh 
the iiertnrlialious they produce in the earth's Mbit. The 
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In the weather of certain 
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LOCK-ENTRANCE CAISSON FOR THE PANAMA CANAL 


and loiigltudliiiil rniinliig hiiiI bulkheads; plate breast- 
hiMiks at the ends of the ealssmi , girders along the ver- 
tical cuds and ki-el . and steel plating 4)r sheathing 
that eovei-s the skeleton 'Die design is such that the 
(h'cks, glrdcis, nnd hi'ciisthisiks serve to tran.snilt (he 
greater iiarl of the hydrostatle pressure to the side 
walls of the liK'ks, the Imlanee of the loading being 
carrletl to the liorl/.oiital sill hv the verlleal. trans- 
verse framing 

The caisson is eijnlpis-d with a \er.v large (aimiiing 
system, eimslstlng of foui 20-la<'li discharge, vertleal 
centrifugal volute iiuui|)s, phieisl nhoul 12 feet above 
the k(-el Kach pumi* Inis nn averiigo dtsehnrge of 
Vl.tXH) gallons |s>r minute when pumping out of the 
lis‘k chainhers Kach jiunip Is driven h,v a 22.'i horse- 
power ele<’trle motor, Usmtod .37 fjs't above the kwl. 
'I'he (Us'k Is made ahsulutclv watertight and serves ns 
the tot* of the water Iniliast eoiniMirtnients The pl|ilng 
•s.vstem la coumt-tUm with each )iunip is so arrangctl 
ns to enabli- the otaratloii of the sucthm discharge to 
take placi* from either side of the caisson. Two of 
the putniis have cininectluus made in such a manner 
ns to la* used for ei)i|>tying the water tattlasl compart- 
lueuts wlicn It Is desired to raise the <‘nisson out ijf 
Its seat, after it has serve<J its purjatse at the hs-k en- 
traai^ All the valves, motors, ete., are arrangtsl to 


energy received from the planets may bo « 
terms of thetr brightness, and thiw varies greatly. Tbs 
light of all the planets, each at Its maximum. Is about ' 
(sfual to that of 200 stars of the first magnitude, While 
the light of (he sun is roughly etpial to that of t3,00(),- 
UCKJ.tXMt first magnitude stars. With their varyliiK dis- 
tances, the range in the aggregate hr1gbtn«M» of the 
planets may amount to the light of 240 first magnitude 
stars, though it is rarely more than 280 aucb Uhita. 
From these figures it may Isi cahnilatcd that vayUtions 
in the plauetary distances can pyoduoe a maximum 
ettange of alsmt one two-milUonth of a degrw Fahren- 
heit in the tcmpcniture at the eorth'a surfhew. The 
change of the earth's distance from the sun, due to 
jiertuchatloiiH in its orbit caused by the idaneta, Is a 
much more important factor In determining tecreatrial 
temperaturea. though it, also, is practleany uegUg|ihle. 
.Inplter changes the distance of the eazth from the auh 
by about 1 twrt in 20.000; Venus and Mara. «a^ Uy 
alHittt 1 lairt in fX>.(i00. The -total change ^ to the 
eomhined section of all the planets is aeldoni rffgtotor 
than 1 part In IT.tXiO. The maxlmma eCtaCi thlk 
ftuctiuttlon under the most favontbte ctfeototolDtoa to 
found to be about 0.02 deg. Fahr. fu the eartUHi aftVhMa 
tcmiwrature. 

"ordliuirlly. th<<|Mtb perhaps not aiwayal" agya I'niif. 


Iier l«th at the regular mceflug of the FranklbH In- 
stitute. 

This medal ami premium was itequeathed by John 
Hcott, chemist, of Edinburgh, made In the year 18M, 
creating an endowment to the city of pbiladdlphta* 
directing the Intereat and dividend to be dtotxlbnted 
annually 4|ptoiig “Ingentoua men who make wielFiill In- 
ventions." 

In l.s;t4 the city of Philadelphia veeto^ ttm ttwatd 
of this medal in the Franklin Institute of the mto 
of Pennsylvania. 

Tliis is probably the flvat aw«rft ot wicta a dbglftctor 
that has been made in Aweftoa to any mahOfiieiliftnv 
of automobile parts. 

The device canslsts of a 
and distributor, arranged in oue atroetwrtt. 
breaker is In the primaiiy of! a iMu4twm|>)er 
and is so designed as to be opantotve #y. l|2w 


The governor automatlcallty. adviiiom ahft i 
spark acooftUng to the of thp | 

dtstrfl#er to la the aeooiqftafy of t 
dtotributos the iRMrks, lAe, 
eutMut In the otoc# ito#»i|«l:'M' 


'^' •' "'■ ‘ " SfflOTfICAMMCAN «* 



MlMg iilk 9 «Mer«gwk w«t«r>lwg and ftre ahUld in putting out Pightuig a forest fire with shoulder-pack and air-preHsure horse-pack 

a aurfacc fire. apparatus. 


Forest Fire Fighting 


Construction of a 115-Foot Watch-Tower Witli Limited Equipment 


iornsts at the United States, not count- 
1 '.^'&serves in Porto Rtoo and Alaska, cover 
that of the State of Mew ^rk. As 
diiir Wgtl’llfibnaitlnea the task of caring for those enor- 

I M) of timber land la no small one. The 
gm* Is fire, wbleb annualig exacts a levy 
■and doUars’ worth of timber. In order 
loss to a minimum the (ierernment has 
>vti fire deinrtmentn hr^the Umlier laiide. 
I wain Object Is to locate the fire quickly 
I fire flififtters to the spot before the blnse 
dnngerods prtgiortlons. The diflioulto of 
large wooded areas Is at once appsKnt. 
h tower system ns«l In oiir clUos before 
fire alarm came Into use has been adopted 
ilM iaovemmeut. I^sikouts are imstod at strategic 
pthl* tbron^uNit the rauge, and their duty Is to sweep 
the- floefiBt with their bimtculam In order to detect the 
WMt curl of smoke ristiig above the tree-toiis, which 
WWlld indicate that a fire bad started. Then by means 
ad nuute finders, or tciangulation with another tower, 
tlw exact S|Kit Is located and telepboned to the fire 
figMem of ttw particular district in wbbdi the fire has 
aUrted. In an Incredibly short time the forest fire 
dapsuctmeut la on the sisit with water-bog, chemical 
take, abovels, etc. — a variety of tools unknown 
(» idw dty fire departm«mt. It Is usually the brush 
HWt. takes Are first, and when It bt Impossible to put 
0Ut the blase with the water hag, the fire is encircle*! 
Wttlrn bare atrip ground from which the leaves bavc 
bann raked up* and the brush chopped down. Then n 
aminter five Is etnrted, burning in toward the original 
Ace So that eTontoally Ow blase bums Itself out for 
kwk of further fueL llm accompanying photographs 
Wustrate some of the apparatus employed. The equip- 
ment has to be transported to the scene of the fire on 
the bucks of horses and mules, and consequently It must 
be of very light construction. The "shonlder-packs” 
eonalst of wateT-bags that are carried on a man’s back, 
smd ore fitted with a boas and spray nossie with which 
bw can direct the stream where it will do the most good. 
As the pressure of the stream Is very small, due to the 
low bead of water In the bag. the fire fighter has to 
walk hi close-to the fire, and, hence, to protect himself 
from the intense best, be has to use a shield, such as 
Is shown In one of the photographs. In addition to 
this there are pressure' tanks carried by horses with 
which a more efltclent dream d water may be directed 
niMin the fire. 14 some oaaea chemicals similar to those 
dMd in our riieoiii^ engjnes are used and are carried 
hi a eouiile of o^tper cylbiders pn horsfAiack. 

fiUe. iMester must be an aUxaroand man and reaily 
for ali emergencies. ,An enample of his vesotircefnl- 
ncas hi shown in the building of a AratCh tower 116 feet 
high, dhtefa Is illustrated herewith. It was n remerk- 
ahle yeee of work under the tilvctnmiitances, and a 
dptfllfid deseriptlon of tba manner in whhdi it was 
be founSI yery thtensitlng. The tower Is 
i^tei|.1n the tlitgrsa^s National tVrest^ Arinms. A 
stdtlon was needed in <de of the districts, 
<filll<.h(ltelgie thfi krea ifae covered with tall timber and 
; gentie atbipii no good natural lookout post 

-« -the iwot and. sat^i points were 
. iho ''Ctmbar .was only 'fib to 40 feet. 

: M itower '> 0 «{d be suffl- 

o' iwPti ag jt praead, thaMr.waa mdf laae P<fiat from 

«lia''fis4«#fn au dtwe- 
ddiMuiataiy. the 
yfidtd'hava to 'ha at 


least 1(K) f**et high. The tools and rigging at lutnil w*-re 
sufficient to build a tower of only half that height, but, 
nevertheless, It was decided to nwlertakc the buUiUng 
of the tall tower at once, without waiting for further 
equipment, for the reason that the nearest base of snp- 
pllos was T.q miles away, and the dangerous fire season 
was close at hand. 'The materials available consisted of 
300 feet of ^-lucb rope in four jderes, tbc ]oi)g(.<sl ts>lng 
100 feet in length ; two double blocks 6 inches long, and 




one single slieuv 
slsted of axes, 
pairs of llneuiuj 
bit Telepbouc 


of the same slsc. The tools con- 
n siiws. hiitehets, crowbars, two 
Iters and belts, and ii briici> and 
was nsetl for guys. Tin* crew 


Cite iMliMit llfi feet h^ hnllt by a crew of 
teeenree f ul fareet rangen at Promentery Butte, 
Sltgreevee NatMhhl Forest. Arlwna, 


was made up of teui|)orarles and two rangers under the 
direction of one of the fori-st rangers At the start 
there were eight men, iniludlng one eook, mu* teamster, 
and the mini In charge liy the llinf* the tower was 
half built the crew was cut down to four men 

The tirst tusk was to ent and ik>c1 the llinb<*rs anil 
skid them to the spot where the tower was to he 
ere<-led. Much care was in’ccssary in selecting the main 
poles, sumo of which were sklddwl out of dense thlckots. 
Altogether, over one half mile of isdes, llnoar measurc- 
imuit, was used, 

The dimensions of the lower are as follows: Base. 
.'Ml feet squari*; iilalforni, toil, tJ fis>t square, height, ll.’i 
feet. 

The main corner poles average 16 Inches in diameter 
at the butts ond 4 inehes at the tnp I'hcy art* spliced 
at n height of 4r> fis't and at HKI feet, Kach spllee Is 
bolted and then hound with hands of telephone wire 
The tlmliers an* fastened together with Mi-lncli lag 

in raising the isilcs it frts* noavl} 100 feel In height 
was iisetl to hoist from, hut since the top of this tre<* 
was not stout enough above a height of T.'i to SO feel 
to carry much weight, some dttlicnitv was (>.\|H‘rk>nced 
in placing the sri-foof poles hikiii the top of the 4.’>-foot- 
crs. IVIIh an iilnindunce of rigging, a derrick htsim 
could have been rigged, liut it must la* remeniliertsi that 
(here were only three pulley hlm-ks, and they had to he 
tisivl In hoisting each t>ole or hritce 'I'he nu'li were so 
short of roiK* that when they raisisl the sissiiid length 
Ilf the main jsilog, it was ius-essiii> to hoist until the 
hl(H‘ks came logether, lash the pole so that It could not 
full, and then stretch the tackle for another poll. 

None of the crew had had any previous exiicrlencc In 
building towers, and they winv h> no mi-ans exiiert 
cUuils'rs at Hrsl. hut they tmjirovod rupidl.v, so that lie- 
fore the tower was completed several of them were ex- 
cellent men for high work 

Tlie first iHiles were cut on May 21st, and the tower 
was completed and in use on .Mine 2(»th. I'he time 
siKuit In cutting and iioeling logs and constructing the 
tower amounted to loss than tweiuy-fonr working days 
of eight hours each for a crew which avcragisl five In 
number. 

The Periodicity of Sun Spots 

T he snii-sisit iK'rlisl, evulunteil as being 11% years, 
Is only an approximate Indication which does not 
ais-ount with precision for the facts of ofiserv atlon. in 
a series of noM's to the monthly notices of the Uoyal 
Astixinomlcill HiK-lety, Tuuner sliows that other |a-rlods 
of HVIi, JOM. 14% years must he <-onsIdored, although 
Ihe perlwl of 11% Is much the most liniKirtunt for out 
present ejxich, a fact wliicli coiitlrms the ns-eiit re- 
searches of Bchuster and Mlchelson But. unless one 
wishes to throw grave doiihf on some of the <*iirlier oli- 
servatlons. It would appear that this jierhsl does not sal- 
Isfactortly fit In with the snn-siHit phenomenon us muni- 
feated during is'rluln years. For Instance, the iierloil 
10% years seems siieclally eoneonlant with the phe- 
nomena oliserved from 1740 to ISflO; after vvlilch the 
cycle of 14% years apiioars to lie most Imisirlant 

lu spite of the Ingenious attempts which have liceu 
made It will la* seen that the details of the meclmnlsm 
of the solar activity remain very m.vsterlous. 
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A Vieeiiie Inr BtMet 

''pHB Wrned and w«II*kuo«ii tVeoch natarallxt, Mma. 

4 PhlMaUs, ham for MOUie ttan« beim uondnctlnK ex- 
liorimontH with tbe venonii of varkma batrat'hlaiiH and 
aorpontH. Hhe baa Juat completed tbeae, aaya Revue 
(Paris) by a acrhm of expcrimonta, wbicb have for their 
object the sucoawifnl vaoc,tiU(tlau of anlmola aicalnat tbe 
muoh<dreaded dlaeaie of rablea. ‘‘This learneti natural* 
iat discovered some time ago," we read, "tlmt tbe 
inuoouH eecretlou of batracblauM has the property of 
Immunlatng against its own action, and also agaluat 
that of tbe venom of the asi>. 

"Proceeding from this iwlnt Mine. Pbbtallx formed 
tbe Idea of ntllbslng the seminal fluids for immuniaatlon 
against the virus of rabies. 8be injected into ral>blta 
mucus from tbe salamamler, retwatiug'the operatlt>u at 
several days’ interval, and afterward Imantlated them 
with about ten milligrammes of tbe venom of the asp 
viper, a dose twb<e as great as tbat wbich snitices to 
prodiutc death. 

"A week afterward they were trepanned and the fixed 
vlniH of rubles was injected Into the meninges. The 
rabbits thus vaetdnated by an assoctutlon of tbe vac- 
cine of the salamuiKler and that of the asp manlfcHtcd 
no symptoms of rubles; only one was attacked The 
dumtlou of the tiumnnlty. It la true, was not very long, 
ami the effects of the remedy do not generally is'rslst 
beyond six weeks. 

"Mine. Phlsallx also tried to determine whether one 
of the two venoms had a preponderant notion. Heuee 
she lmmuntse<l some rabbits with the vaccine of the 
salamander and others wtth the vaccine of the asp 
viper. The resnlts were not so conclusive us with the 
association of the two vaccines. . , . The contliinatUin 
of tliese remarkable experiments Is awaited with In- 
terest." 

T«i this sumiuary by Dr. Case we may afUI the de- 
tailed report of eertaln observations made by Mine. 
I’hisallx and presented to the Pren<‘h A<‘u<lemy In July 
by Kdmtuid Perrier as follows : 

"Most authorities admit that wld-bloodwl vertebne 
are refractory to rallies But this opinion has Iteen 
verified for only a few sjiecles Remllngcr Inoculated 
with the fixed virus of rabies fish, and the Mauretanian 
turtle without Infecting them. . Since IblO I have 
frequently and at different sens<»us Inoculated with the 
fixed virus many species of Imtruchlans and reptiles, 
employing In each series as many subjects as were 
necessary to vary tbe place of liioculatlou ■ subcutan- 
eou.s l•onJun(•tl^p tissue, peritoneum, museles, anterior 
chamber of the eye. 

"Kxperlments on Rand trmpuraria and csculcnto, 
Hufo hufu, Ralammdra miU‘Hlo»a, among the batraoh- 
Ians; on Ant/tue fiitoUi*, Q’lopldonotun nafrij' and Upcr- 
itiu*, Vipeta aiipie, among the llxards and serpents. In 
ten series of these animals three were koiit al Jlfl deg 
Out. by stove heat. , . without the results furnished 
by the other groups being nMSlllled. These results were 
entirely negallve as regards most of the preceding 
s]>eclcs; but salamanders and vipers constantly died 
after Inoculation with the lived Nlrus, the first In 5 lo 12 
days, the second In fi to s days with symptoms of i>ar- 
nlysls like aulniuls suffering from rubles. These exjierl- 
Tiieiits were |>erforin(sl on 4S »I|stm and 22 salaiunriders. 
The jilatv of iiioenlution made no dlffereiiee In the 
length of survival ; thus the vljiers dbsl no quicker 
when the virus was In the eye than when the Inoculn- 
tioii was made under the skin. 

"Those vipers, which were isisslhly Infected with 
nililcs, were. liowcMT, paralysnsl only In the muscles 
of the body, for thev could bite liy erretlng their venom- 
ous pjings if sliongly exclleil ; but It was Impossible to 
tlicin to assiiine tbe attitude of defense and to extend 
tbi'iimeUes saddeiily, ns the} ordinarily do. I.eft to 
tbeinsclves tbe} reninlu Iniinoblle until death. 

"The nufoiis} on salniaunders and vipers dead after 
Inorulatlon wllh (he llxisl }lnis re\ealed only very 
slight cmigesllvp lesions, without a dcterinliiod fixity. 
The enccpbaloii eiiiulslflcd and used lo liKS'iilnte healthy 
Hubjtsis, Tiiadc them die, at first In the siitue time as 
the fixed virus Iben ibc duration of survival diminished 
by degrei's, ami lii both cases was not more than 2 days 
after the llftb laissagc 

■Tdd the vliieis iiml saliimmlers die of rabies’ The 
test inocuhitbm uiider the meriiim's of the rabbit, which 
gives absolute certltmle, as tivoved by Pasteur ami 
Koux In IMSl was isTformcd The rabbits were tre- 
imnned and Inwiilateil with th(> susis'cted emulsion of 
the brain of the vljter and of the salamander. None of 
them took rabies, and moreover none of tht'm was Im- 
iniinlxed against the fixed virus, used for liioculntlou 
one month and months afterward, //rnce the vipem and 
eainmatidcrii did not die of rahiee. 

"Were they, then, sensitive to liuK'nlntlon* with iion- 
rable cerebral substance? Yes ; this was fully confirmed 
by exiterlmeut. The normal nervoue matter of uihbiu 
or that of Ihnt own eperiet, is a ponton for the vipir 
and the salamnndei, while it has no injurious actions 
on other animals even whim inoenlated. _ 

“These jppertmenta prove that the toad, alow-wonn, 


scmmicAm^ 

$4Spt, are. like tbe jlvog, finh, and ICAtuetfinian tortie* 
letractcwT to exjlieiitMDtal rabiee eeamonteated b)r 
octiltitlou with the flxad vlrue. awl that tbe exceptiflilft 
pmented by the teneetrlai aalamasdeir and the akji;) 
vltler ate becatwe thane are ptfiaoned by their nervoha 
aubetance and by that et tbe ralfiiit, whether tbe iatthr 
b« healthy or rablc." 

Hearing Print 

By tfceBnflieh Correepondent of theSdentMe AaMricM 

S OME time ago tbe 8('iXRTinc Aiibmoar published 
an account of Dr. Fournier d’Albe'a Inatrumant tor 
rendering differences of lighting audible. Sluce then 
tbe apparatus has been greatly Improved and It la now 
poaalble for tbe blind to read by the aeuse of bearing, 
Just as with the Braille tyiw they read by the wmae 
of touch. The apparatus by which thia la accom- 
plished is esaeutialty an ingenious application of 
the fact that tbe substance called Mlenium has the 
Iteeullar property of changing its electrical resistance 
with changes in tbe intensity of the light lllnmlnatlng 
it. If therefore this aubetance forms part of an appa- 
ratus (such as a Wheatstone bridge) which la eo con- 
structed tbat fluctuations of resistance produce electric 
currents, we can, by passing these currents through a 
tolephoue receiver, cause variations in intensity of illu- 
mination to produce sounds. This Is tbe root principle 
of Dr. Fournier d’Albe’s oidoiihmie In the lateet form 
of the apparatus the light used to illuminate the selen- 
ium is intermittent in character. Belenluro is capable 
of following flnctuatlouH In intensity of light with ex- 
treme rapidity, although In converting light oscillations 
Into telephone Honiids the higher notes would be feebler 
than the lou'cr ones were If not that this tendency is 
largely connlerbalanced by tbe resonance of the oar 
and of the leIet>hone membrane. It is found in prac- 
tice that luaxlmnm audibility occurs somewhere about 
a fre<iuency of I.tNS) waves per second. 

'Phe optophone used for reading purposes is Illumin- 
ated by a Hue of light broken up into dots, tbe light 
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Diagram showing general arrangement ot Dr, 
Fournier d’Albe’s reading optophone. 

of each dot being Intermittent and with a frequency 
different to that of tbe others. Thus. In one apiairntus 
actually cuiisirncted tbe frequencies of tbe right dots 
comiiostng a line eight centimeters long are in tbe 
ratio of the iiomlierN of tbe diatonic scale, the eight 
dots forming nn octave witb Its luiermedlate intervals. 
Tbe actual frequencies are 24. 27. 30, 32, 36. 40, 45, 48. 

By passing opaque bodies between the light aud the 
selenium b<i that the dots of light are Interrupted, 
changes of sfuind in the telephone are preduced. Dr. 
Fournier d'AHie accordingly had large tyi>e printed on 
gelatine or other trausiwrent material and passed be- 
twet>n the light and the seletitum. He found that the 
resultant sounds varied, as would be expected, with 
the shajie of tbe olmtructlon, in this case a printed letter 
of tbe ali>haliet, and with a little pitahtlre tbe letters 
of the alphabet could lie reevigntsed by tbe ear. 

Tbe diagram shows tbe general arrangement of tbe 
apparatus. Tbe line of light is furnislied by an Usram 
"stripllte" of 11X1 candle-iHiwer, which Is concentrated 
by means of a cylindrical water lens ujion a revolving 
perforated brass disk provided with eigbt circles wtth 
the niimlier of holes requisite to give the eight various 
frequencies. The disk Is spun at about 5» or 80 revolu- 
tions tier second by means of an eleriric motor. The 
line of dots of eight dlffertmt frequencies exists, there- 
fore, Just at the surface of the braM disk. As It is 
not feasible to bring the transparency to be "read" into 
contact with the brass disk, tbe ImeiDous dots are 
transferred to the upper side of a Wooden partition by 
means of a set of glass rods wtth fiaf ends embedded 
In the wood opposite the luminous dots. The flat ends 
of the rods are flush with the surface of the board, and 
the transparency can be safriy aiid eoureBlmtly slid 
across them. Tbe selenium bridge Be is mounted above 
the tranapareooy with just sufficleat clearance to allow 
for free displacement. Tbe luminous dots tmnsmltied 
the type or other transparency ImpreM their fre^ 
quencles upon the selenium, and the latter «Ives a musi- 
cal note corresponding tp earit dot, even wheOi the haama 




ot Hint otoriiM), Oh' to (if 

When tout oedtlrs wlto' lWBl i ilW| l^^ 

tomfA tost''M"toe9r are ' 

- j^itd idrwBk toffetket. ' \ 

' ' hrtoges 

eml 'nwgohma aitd require akunt 

reeultii. ielephonea 

each, ftinee type of any 8lae’'hikato«dl|^<il^^ 

the toape ot a 'whlte-cMi4>U»ek 

proper rise, the readlnt of m» 

reduced to a matter of photography^ ' <B gp | i|i M 

successfully read so far Is aU 

white as a transparency. But 'it la 

The two vertical strokee of H oy 4f 

the middle stroke of B glveh a i)liol%itM[BjM 

lines of O and B give ohametari«tto‘ilhflkl|f^^ 

Dr. Fournier d'Albe statea that the a]||i|||iii^ 
letters can be learnt in about ah' 
sounds an learnt, the process of wad toBii |il 8 |l‘i|lil ^^ 
rapid as that of reading by sight ..j . . 

As an interesting development it baSdMMiiigMkl 
sible to design transparencies which «dR<«l«« 
qulred miMlcal note, and a timnber of wp g l B a l •ffleitolgitd- 
tlons have been transcribed in this manuge. JUm Ugtii 
so produced are particularly clear and Ihee fmm UveT' 
tones and a “musical optophone" fitted sfiiai a iHF* 
board has been constructed. 

But it is obvious tbat the chief deridmwtum Is toat 


ordinary blacfc-on-whlte type, printed on, paper, sboKid 
be read optoptaonically. Experiments wikdi have beeu 
made in this direction are very encounl|tog, A (tU^ 
of slate long enough to cover the line or dots Stgd W 
and perforated wtth holes so as to let ihs hhVli 
of the glass rods project just U'yond its smilh^ 
slate was covered with s«>lenlum and segwittoed. A 
glass plate was Mid over the wooden “wiBtog •deafc’f 
Slid the glass reds, and a printed advw it iia Ba i pk j il t ' 'hi 
large type was placed face downward od BM) ilUlMi. 
Tbe white paper produced a chaoe of all 'Bid fiiwhll, 
which broke up Into more or less well define# hdlw M 
tlie black letters were passed over the rods,. BlA toe 
ionduess and distinctness so oIrtaUmbie were gUwBy ih- 
ferlor to what they are by transmitted light toe 
solution is there in principle, and it is ouiy # gsaftor 
of making the type smaller and the effects lokdto bikI 
more distinct The blind will then be able to (Mid 


everything as welt as the sigbled. 


The Cmncnt SnndknMiit 

T he current issue of tbe Hciximmo AugaioaK Hue- 
etJEUBNT, No. 2028, for Novemiier 14tb, oontaiiM Bie 
second and ('ouclnding instslment of a most intoresttog 
article telUng how tn coIte«‘t and preserve Insecte tttat 
will la* greiitly appreciated by every amateur Who In- 
dulges In this pursuit, ns it gives, and UlaBtrates, toe 
best metbuds followed by scientific collectors. Tbe 
measurement of rndloactivity constitutes a seiiaitive 
method of chemical analysis for substanres containing 
quantities too small to lie detected by tbe speotroseopti 
and tbe description of tbe coustructlon and operoBim 
of an Instrument by wblcli direct measurements can 
be taken will IntereHt Isith tlie pbysiriat and the stoc- 
triclaii alike, as it can be also employed as a dellonto 
electrometer. An article on railiiim therapy reviews 
tbe nsiults of the us«* of radium for the treatment of a 
great number of dbeaiseH at the Loudon Radium Insti- 
tute, and gives a definite basis for Judging the powere 
of this new and wnndcrful agent. Tlie causes of erosive 
effe<*ts on canal liuttuins by iwwer vessels Is discussed 
in a concise article, which is profusely illustrated by 
jihotograplis of the actual tank experiments. A tUne(y 
article M that which deals with the engines used by 
Franre and Oermauy In tludr submarines. Another 
summarises ibe preventive measurt's taken in different 
i-^iuntrles to protect their armies against typhoid, which 
Is now prevalent at tbe seat of the war. An experi- 
ment In organic education tells about a rational at- 
tempt to tit the course of atudy to tbe child, instead of 
trying to fit every child to the same fixed course. In 
the article nn^hbe design of floats for hydro-aertqilanes 
the technical scientist will find an exhaustive article on 
thM complex HUlije<-t. Street sprtnUIng by trailed car* 
ns it Is (lone abroad, la descrttml In another note, and 
there are articles deserihlng a direct reading iwycbcom- 
eter and regulating storage batteries from a dtetanocs, 


New Economic Type of Bleetrk Power INs* 
tributhm ftr SnutU Conanmcni 

A RATHER original propowi. celcaUited to brbtg toe 
use of electricity still more within the reato of 
tbe small qiusumer than is toe Case at toe present dgy, 
is due to a (Jennau engineer, K, Sdunidt, acCordlag 
to Rrometheu*. The new syatem pmposee to mnkh use 
of g small trAnsforiner by neass of wbtto toe ounreot 
is Stopped down to about flo volts. |t to ihen ftomlBe 
to use inexpensive Wre wire eondgeton and 
am tauiM 10 to oaodiHtotoef, widtA een be 0^ 
and wrel vwB enmcoikadly; e 




Pnntr Mnw «at«a »tii. 1014. 

Itlad “SnbBtoiXJeB tof PaJttt," wharota 


a «m of XMvtiite tor many par- 
I product no lOfueef auffleea, but tor- 
if tfwtito ftlruaoe pfOMtKPo* cowe Id to 


that tbe author haa mMiar tnadrer- 
daatatanant, ao ttw grapblta which we 
from an laoxhauattble deponlt la very 
Si the manufacture of paint not only by 
Croat many paint mauufaeturera who 
UB, and tbla Mexlcaii graphite la amor- 
and very pure, analysing 86 to 00 per 


Unmn Mransa QaapBrni: Company. 
H. C. WooMorr, Oenoral Manager. 


y’i Bis Siei® Omul 

'|jb Ifm IBdMifi of the SciNNtiiric Amebican : 

' ^Ebytim returned from Oermany on board the 
ii>iniii(|i||tp/*jPfittnri1nm ‘* after bavliiK left New York on 
IMt on board the uteamehlp “Nooghun," I 
notlne in ^wnr valuable patier, under date of the 17th 
ulfbnot a atatement to the effect that the cuiittnued 
mmom, altont (lermany’H ualug alege guua of 42 ceutl- 
maier AaM tto foundation, and that the largeet alege 
etuis naoiL by Uermauy have 28-<!entlmcter callbeft. 

1 bag to correct your statement. The Cerman “siege 
antUlto^' le using alege guns of 21, 28, »2, and 42-centl- 
metar cgllber. The 42-centlmoter gun throws a shell 
one malls'^ to length and of 1,706 pounds weight The 
eatrylnc distance 1 b well over 16 miles. Two of those 
CiPcentlgnetor gnus wore statione<l at the vlllnge Llerre, 
.abont lip miles from the forto of the toner Hue of fortl- 
fleatioos at Antwerp. 1 could hear their flrlng at a dis- 
tance of over 46 miles at the Dutch iN)rt of Vllsslugeu 
(VltisMHg). These guns have to bo. transported by rail 
and are not mounted ufion catendllar wheels like the 
]Ht«eiltlineter mortar ot the Dorman army, nor are they 
toansported In two parts like the ,H2-ceDUmet«r Austrian 
martars. The rails for their transportation are specially 
mid to a base of re-euforce<.l concrete, uiKin which the 
gun carriage rests during the tiring. 

The 42-cenUmoter gun Is attended to by engineers 
at the Fried. Krupp'sehe Oussstahl Fahrlk, Msseu, who 
have been appointed om<«rs by special command. The 
flrtog la done electrlcttlly at a dlstaiK^ ot over Kio 
meters, and nobody Is allowed within a radius of lUO 
meters until after the discharge of the gun. 

The designers responsible for these 42-centlmeter guns 
have rooeived the Iron Cross. 

There are only 7 or 8 of these guns In oiieratlou. At 
the time of my visit at lOsseu, the last week of Heptem- 
ber, lfll4, several more were bnlldlng, as also a sniall 
number of 62-centlmeter guns, built eBpet'lally for firing 
across tbe Kngllsb Ohunnel. Joeapii ScHAgmiBs. 

develand, Ohio. 

( tt Krujgis are building any 62-centlmetor guns, they 
are not Intended for flrlug across tbe Icngllsh Channel ; 
for tbe dlHtan(H> (over 20 mllos) would prevent any 
olMwrvatlon and correction of tlic full of the shots. They 
would be nsed to keep the Drttlsh fleet at a great dls- 
tniioi' from any iKirts which Germany may be able to 
caidure and convert Into submarine ttoses on the Bel- 
gian and French coasts, — Bnrroa] 


Protective Cotorlng for Aeroplaitee 

To the Bdltor of Am doigNTiFio Amesican : 

The extensive use made of aeroplanes for reconnais- 
sance to tbe present war recalls to mind some tnvestl- 
gaUous which I made last i^rlng (adth the practical 
assistance ot a small boy In the neightmrhoad) on tbe 
visibility of light blue colored kites In the air. 

My rough expertments aeemed to Indicate that an 
aeroplane colored a ^fle darker blue than that of the 
afcy would be praotliwUy invisible *t a oompamtlvely 
fanv altltttdA even agatokt a background of white or 
«ray ehmda, eapedklty if tt were movtog rapidly. Bven 
M tt ware not enttoely Invisible, tbe geuoral outlines ■ 
wouhl appear so indtettoert as to reader the accurate 
detenalnatlaa ot the range almost Impossible. Of 
(Shtunt^ the entire machine, Including the metal parts 
vknd gliio the dotbing pf the aviator, would have to be 
udhitg hitto, and all harts which observation would show 
tolto iwnto in dtado* ahould be of a lighter shade, in 
\ hlthto 'tMkl tha 'whde hreaant a uniform sky-blue color 
>! ilidtMijM. Td tm oltot tOuettve, llie engine ebouid 
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be mnflied by a silencer ot the Maxim tyia> The same 
tolmine ndgtat be feasible with dirigibles, althougli It 
would be much more dlflleult to produce toe illusion of 
a uniform bine color in eo large an object. 

1 do not know whether any invwilJgHtion along this 
line lias been attempted before, but If it has not, I be- 
lieve It Is worth the attention of those Interested In 
military aviation. Ckakucs Phii.livs. 

Minneapolis, Minn. 

The Force It Takes to Stop an Automobile 

To the Eiditor of the ScixNnno Ameoican : 

In your Issue of Heptember 10th, Mr. Josei>h Liver- 
more arrives at an aiiproxlmate formula lor tbe least 
distance In which a motorcar can be stopped by brakes 
on the hind wheels. As he says, he has not taken Into 
account all the factors that detenulue this distance, as 
there Is no need for groat toe€>retical exactness. How- 
ever, I think there Is one isilut of Interest not com- 
monly understood whiui a car Is acceleratf-d. In either 
sense, by the hind wheels. 1 refer to the shift of pres- 
sure from the roar to tbe front wheels In braking aud 
the converse when driving. The amount Is easily cal- 
culatetL 

Let h = height of the center of gravity above the road, 
b the wheel base, 
m «= toe weight of the car, 

Jf = the weight on the hind wheels when the car 
is at rest, 

/=^the coefficient of friction between the tires 
aud tbe road, 

a jv!- the acceleration of toe car In feet per second. 

When there is an acceleration a there Is caused a 

oouple of amount — ha which tries to turn the ma •hino 
0 

in one sense. Since the marhlne does not tnm s somer- 
set, there mpst be an equal couple In the urqNtsHe sense 
acting, which w'e can express as (loss of weight on 
wheels) times (wheel base). Tbus toe loss of weight « 
mh 
gb" 

Hlnco the total weight of the car on the road is the 
same, the other set of wheels must gain a like amount, 
m h 
~0 6“ 

Using the diminished pressure on toe hind wheels to 
calculate the force ot braking at our command, wo And 

am ojand hence « ,!• /^j‘, 

This shifting of weight Is, of course, of no great 
iiu|Mirtauce in ordinary practice, but when a great deal 
of power is Mug used, should It not be rct'komd with? 
For lustaiice, when the front w-heels of Marlotfs Stan- 
ley Jumped off the ground and wrecked him so laoll.v. It 
might well have been due to tbe loss of weight on them 
causetl by the groat torque of his engine at Lit) or so 
mill's per hour. Agiilii, Is not this shift of weight to the 
front wheels in braking an argument for front wheel 
brakes (which 1 uuderstniid some foreign curs have 
already adopted). If only to lessi'ii the "chatlerliig"? 

W VAN B UoBBBTS. 

A Public Phonogjupbk Library 

To toe Editor of the Scientitio Ambbican ; 

I have IsH'n reading a ibonsinid and first article Illus- 
trating Mr. Edison's isitleuoe In putting new devices on 
a practical basts; In this instance an account In yimr 
Journal of a phoiujgraphlc check for tbe use of tyjilsts 

1 am Innocently Ignorant of all mcchnnlcal techiil 
calltles and am perhaitti too antU'Ijiatory . but It dor* 
apisiar that my long dream of enjoying a imlillc phono 
graphic library should Iwglii to uinterlnllse It Involves 
simply a first reading of Issiks itiUi a standard recjtrder. 
the tmlform records then to be shelved In lieu of bmik.s. 
or along with them in the library or ••jibonorlum," as I 
shall name it at a haxard, to be taken down at lIlK-rly 
aud Inserteil In the reproducing devices, arranged cen- 
trally along the tables, nisi provided with aiiltseptic 
aer-pleces. Or the re«>rds could be heanl by groups of 
persons by moans of machines provided with mega- 
phones in small aide rooms, or lie lent for use, at tbe 
homes of the subscrilierB 

I understand there la a motbisl wherebj u wire or 
band of Indefinite length Iws been made to reiinsluco 
words; but should this not Ite iirRCtlciil, I sei> no reason 
Why a series of very thin disks could imi tm Inserted, 
In order, with but little more trouble than the turning 
of pages, the order of the disks being maintained by 
folding them back. over a loose ring or cord at one side, 
In toe manner of a Ixsik. Possibly such a imrt folio 
could be even rolled upon Itself to a degree and carried 
about quite as conveniently as a itook. Such records 
might be made by any clear render, and toe saving of 
both time and eyoelgbt to tbe hearers would be consid- 
erable, the process of heoring words being Indeed Infl- 
nltely more natural than seeing them. It would be a 
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peculiar boon to the blind, nnd In n loss dogri'e to slow 
readers, like myself, who And tt isiaatble and very enjoy- 
able to listen to a ls«)k being read, [lerhaps twice os 
rapidly as they could read It thomselves. 

We can only dimly fancy the thrill of hearing Hbakes- 
Iteare read one of bis somiets; but with our writers 
their reading for tlie future dejHuids only ur»n a Mfe- 
rorj/ develoiiment of a plionognn>h that ulreadv obtains 
largely as related to music. liid«>ed. It would be more 
plausible to develop a talhtwu nuirhinc before a Hinging 
one, as tbe latter demands primarily a perfection of 
tone, a matter in wiilch suivess Is still remote, while 
in the former this Is a soiuewimt secondary matter; yet 
wi)o would not consider the sense of Hie author’s la'r- 
Honallty in the reader's favorite novel almost doubled 
If be were perudtied to hear, say, tbe author bimself 
quietly reading the liook? 

There is already on the market a pbono-iswl card, 
doubtless a to>. but whliii suggests n possllilllty of cor- 
respondence b> ini-nns of disks or reels, eomiiared with 
which the reflricnieots of the present devlees us de- 
scrlljcd by Mr. Wade would seem to be tediously slow 
and eumliersumc. 

My puriM)se In addressing the Siikntivu’ Ambhican 
is the boia> that It mu.y stimulate the Interest of sonie 
inventive mind in a department of phoongrniihy that 
has. I believe, tieeii neglected (' I* ('uomh 

PbiladeiphlH, Pa. 

Ocean Fog Signab 

To tbe Editor of the .SctKNTinc Amkbicvn. 

I’ermlt me to add to tbe observations concerning 
ocean fog signals contained In my letter tainted in the 
Kt'iKNTiKU' American for July 4th. 1014 There are 
many shlpa which are not isjuliirssl with wireless aiiiai- 
nitus These could not make use of a system of signals 
such us I oulliiitsi 1 believe a system of sound signals 
alone, ,for sueh shliis. Is iiriictlcalile .\t presiait the 
widstlPH are blown or the fog Jionis are smitaled «f 
more or less regular Intervals, but neither whistle oi 
fog honi Is so arranged as to convey any definite Infor- 
mation ns to distance, or dlreeilon of movement of 
shlpa. A mechanical contrivance could la* iK>rfocted that 
would, by the i)ressure of an electric button, sound the 
whistle or the fog horn, aud also record the exact time 
The llme-recordlug apparatus could Include a traveling 
ribbon similar to tbe stock ticker This ribbon could la* 
set to travel, say, one inch jut seci>nd Tills would 
show 1,100 feet of distance for each Inch of traveling 
ribbon 

Now supiHtse two ships wndpiyed with these devices 
One shli) sounds Us whistle or fog horn. Instantly uiam 
recelid of this sound wave, the bullon on the other ship 
Is laisbed When the first sbli* receives (ho return sound 
wave, one half the distance traveleil by the rlhbon will 
Indleatc the distance hetw’een the shliis Here Is the 
formula A shlii sounds whl.stU' or fog horn, ul the same 
time making a dot nr dash up(jn the traveling rlhbon 
Tbe rlblam travels twenty liiebes Ivefore the sound re 
turns That means that the shlp.s are 10 times 1,100 
fiM'l apart, or about two miles If tbe ships are ap- 
liroaiidng eacli other, after a little the ribhon will 
record, say, slxtwn Inches. That means that (he shlim 
are S times l,l(t0 feet apart As the ships move avvav 
fiom each other the ribbon will niii farilier during the 
round trlj) of sound After tliree or four round trips of 
sound a general Idea of the spei'd and dliecllon of lauii 
ship would be conveyed. The nsord of each ship would 
be the same, as a del er dash would be reconUsl n|inii 
the rlhbon simnitaiieoiislv with the answering blast. 
The ris'ords would soeo show about how far away the 
companion slili* Is, whether 11 Is appriHiehIng or reced- 
ing, and at about vvluil spis-d. 

Two Inchleotal malleis suggest themselves In cane 
of shliis wlii-re there Is no is|ulpiiient of traveling ribbon, 
a giHHl slop w'atch, aeimralely manipulated, would 1 m> a 
fairly iieeiirale subslllule Where a wind is lilowing 
hard enough to Inlerfore with sound travel, the fact 
that the distance Is averagcil uimih a louiid trip basis 
would seem to e<|uallze, somewhat, lids problem. If the 
wind retards In one Ulris-tlon it will accelerate In the 
oilier dlri'ctlou 1 am well aware that there are other 
illfiienllies tn the way of the sueis'ssful usi- of sound to 
locate the position of ships In a fog. But there are 
dlfilcullles in the way of every real Improvement Some 
time the fog problem will lie overeome I la'Ileve It will 
be overcome through some system of sound signals and 
anlomntlc time ns'ords. Therefore, 1 offer my sngges 
thins with tbe boiS' that there may l)e some hint In Ihcrn 
that may help those wiio are working along this line. 

Syracuse, N. T J. II West 

Utniring Vacuum Suction In s Carbureter. — In a pat- 
ent, No. 1,108,181, to Eilnnmd J Kano, of C'hicago, 
assignor to International Harvester Coriwralion, is pro- 
vided a oarhurcter having an air passage way with asso- 
ciated fuel and water inlols and in which is bwalized a 
vacuum caused by tlie suction of an engine around sue.h 
inlets In accordance with working conditions to mako 
the operations of the engine economical under all cou- 
dittons. 
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The Electrical Measurement of Star Light 

How Modern Technical Advances are Utilized in Astronomy 

Hy Joel Stebbins, Professor of Astronomy in the University ot Illinois 


A LTH0V(JII iiHtPdiioimTs hnvc KtudU-<i tli»* HtAvn 
hIihv lilt* IliiH* »f th(‘ Cbal(1(Min8, It 1 h le»H than a 
irntury hIikh* hii> •'XhcI uiduaurL-M have bot>n made of 
tlii‘ amoniit of Ilttbl wblob couion to uh from even the 
more eouH|itcuoua heavenly iHKlIea. There would wem 
to 1)0 very little neientltlc linportJinee In the lueaaure- 
iiieut of the cundle-iKiwer of one of the little iHiliita of 
llfdit In the 8k>, and there la not much of Hi)e<-lat In- 
terext unlexK that xtar hu|)))enH to fluctuate In llRht If 
we ahould Hnd that the Mura, um a rule, are all (srow- 
ln»{ fainter and djlnn *)Ut, It would be a natural con- 
Clualon that our aim, which la onl,\ one of mllllonH of 
Mtara, In llkewlae dlinlnlNhlnK In aplendor, and the fu- 
ture of the earth In of eourN<> w'rapr)«d u|i in the main- 
teininee of the auii’a llj!hf and heat Am h matter of fact. 
It In found that many of the starH do chaiiKe In light 
jH'rlodleally. some aocordlng to definite Iuwm. and othera 
(pilte irregularly and In a fuahlon which ainnot l)e pre- 
dicted. There In n certain cIhnh of these obJeetK which, 
In ll»e eourse of Hoiuethlng like a your, vary one thou- 
sandfold, or even more. 

'J'he rnoNt natiirnl instrument for tlie measurement of 
the light of stars Is, of course, the human eye, which 
with all Its drawhucks and pecullarilles remains unaie 
pnaiehed as an liislriimeiit of gtaierul adaptahlllty. To 
Illustrate the enonuoiiK range of nsefnlneas of the eye, 
lei us consider that If another snii were placed near 
oiir own. we eoidd look at the two hodies, with dlffi- 
(iill.v to Ik- sore, aial eHtiniate roughly which wiadd lie 
llie lirlglder. I,lke«ise we can compare the light given 
It) l\Mi of the faintest stars Aisllde on a dark night 
wllhoiit an Invlrninent The ratio of the sun’s light to 
lliat of one of tliese stars Is t<-ii million million, and 
llie e>e enii lie used for oliJ<>ets of all liiterioedhite 
gradi-s of bright ness It Is as tboiigb we should com- 
|ian* two sounds nt a dlstanee of ten feet, and then 
nioxe tliein to (i.lMH) iniu-s and eoiniiHre again, or as if 
we couhl use a lailanee for weighing a grain of sand 
and also a large ocean lliii-r .Surelv, for general pur- 
IMises the eje Is niisni |i(iss<-d, hut for necuruey the un- 
Hldi-d e>e does not eonn- up |o the staiulard of many 
Instruments. In the estliinil<-s of luleiisitx of lights as 
faint ns the stars, vtsnni ohserx ations aie often in error 
10 i)er eenl, 2(1 |K*r cent, or exen more, and no pho- 
tometer or lusinimeiit has been devlstsl which xvlll 
redu«- the errors intriKliussI h.x the eye to 1 tier cent 
Photographic MaaauremenU of Star Light. 
Another method of measuring the llghi of stars Is to 
take a phutogroph of u region of the shjf and then 
raeasttre the star Images on the resulting negative In 
this case there Is the additional advantage of the is-r- 
mauent record of the plate, which Is <iuite Indeiieiident 
of the condition of the observer and the time of exims- 
ure, a point hy no means to be Ignored on a c(dd win- 
ter's ulgbl^ Mince the lutroducUou of the dry plate 


there has grown up a whole field of photographic pho- 
tometry of stars, and many of the must striking results 
are olitalned by this method. Nevertbeleas, the photo- 
graphs have errors of their own, due principally to the 
non-uniformity of the senaltlve film, and aatrouomer.' 
have been looking for some other means of tnereasing 
the amiraey of the peewits. 

In these days of uieehanleal and electrical wonders, 
even an astronomer may he behind the times If he looks 
through a teleSKHtiie Instead of letting a machine do the 
work, and such a problem as measuring the light of 
stars may call hi the aid of electricity for Its solutlan. 
At present there are two or three methods being dcvel- 
oiied whereby the light of a star la converted Into an 
electrical effiK-t, and in this way a measure Is made. 
The first method which has led to n^ults deiiends upon 
the i>eculttir prois-rtles -of the element selenium. This 
Hulmtance Is much like sulphur In Its chemical action, 
and like sulphur, exists In several allotrojilc forms. It 
has been known for many years that the cryataUtne 
form of selenium changes Its electrical roslstanee when 
exposed to light, and various attempts have been made 
to uttlixe this property as a principle In some pbot.o- 
meter. The Idea la attractive and very simple. I>efc!a 
Ifi cand1e-{iower lump be placed at a given dhrtanoe 
from a selenium iiistrumeut. Kxijosare to this l^bt 
will change the resistance of the selenium, ‘which maj' 
lie measured with a galvanometer, l^et the apparatos 
lie arranged so that the scale rending Is 10 for ouch a 
lump, 10 for u 10 candle-power lamp, ami readings for 
other lights In proportion Imagine fhe change In the 
Ilghlliig Industry If a houselwlder Could test the candle- 
isiwer of bis lamtwi with the same ease and oertahil^ 
that volts and itmiwres are now determined I However, 
the combined efforts of many expertmeoters have not, 
produced such an Instrument, prineipally beoftise of the 
IdloMyncrastee of selmlom. In the drat place, tbla 
men! Is usually sensitive only to red light, and the re- 
sults are not directly tsnniwrahle with tbooe of the eye. 
us the latter Is affected hy all of the oolora whl(di make 
up white light, the maximum visual effect being hi the 
yellow. Kut worst of all. llght-senaltive eeUnitam la 
fiecuilarly unstable and erratk* In Its behavior, and Do 
exiierhnenter has ever solved to Ids own -aaUsfhdttoB 
the mysterlra of this sutistance. 

In Fig 2 is shown a selenium cell of the naual lonn, 
made by Oiltay of l>elft, Holland, Whose product la fbr 
suFK'rtor to that of any other maker at the preaent 
time. Two wires are wound In a double spiral obottf a 
flat lnsulator, and the spaces on one face are lUled' WUt 
selenium whi<;h la afterward sensiticed, Ttm ennkM- 
sioU "selenium oetl" la a misnomer, oa the arrasiicinbltt 
Is simply a reetotance or ''bridge," the edanltiaa 4^ 
meiits being connected In parallel and the two WlM» 
are brought out at tbo back of the case. Ttte ekgti 


method’ as usmt hy Oiltay fur tl[SbDtiHg the solenMdM'to 
it trade secret, but one way Is to h|Mil the celt <ib tihalgt 
317 deg. Cent (433 deg. Fahr.), when the :* b | W lll > iei 
melts, and then let the crystals foam dnrtng alMr eosl- 
ing. As a matter ot fact, the beat procedure Is a abebet 
to everyone who Itas ever tried It, as a half dowib Mils, 
all made together In exactly the siune way attl ah- 
la-aled side hy side In the oven, will slmw gr«a.t""(raiflt- 
tlons In quality, usually most of them bad. A goiMi (Mil 
of this character has a surprisingly high retdiltKMr, 
about 1,000,000 ohms In the dark, bnt expcaoth to 
strong daylight will reduce this to 30,000 ohms, jibotit 
fifty times smaller. After such a decrease, however, 
the cell will require a whdle day In the dark to rMover 
Us original condition and sensibility. 

Using the Solanium CaU. 

In the application of the selenlom method to fhe 
stars, since we are cuueemed chlgHy with variatlona «f 
light intensity. It Is Immaterial whether the instrumant 
is sensitive to the red or not; the main thing is to get 
rid of the Irregularities of the Mlenlum. Here it has 
been found that the temperature should be low as Well 
aa uniform, awl, strange as It may aeom, the power of 
a telescope is greatly Increased If the selenlUto It bar- 
rounded with an icoiSMdL It Is Uteraliy true iilMit this 
arrangeman't increasea the effective senstbittiy of the 
apparatus one hundred-fold over what it would he lb 
the summer months If the ice were not used. Fig. 1 
Shows such an lef>-pa(dt at the end of the tolescppe of ]J3 
Inches aperture nt the Unlveralty of llilnota Observa- 
tory. Wires lead In conduit from the photometer on 


the moving end of the tdeecope to « galtoiwaietM on 
a solid pier In sn adjacent room, Fig. 4. 'iTwo obearr- 
era are of oonrse necessary, oite to point the tehiseupe 
and exiHjse tie Klenlum to a star at the femM of (jie 
large lens, alldhlthe other io read the galVanonetqt^ And 
record the measurea. On fairly bright stglps, tfto 
beleulnm pbohuneter gives results aocurate to, porno- 
tWng t««8 than 1 per cent, but not yet to the MBtll of 
a per cent whU^h astronomers wduld t|iw to hiito- 
It would lead us too far nfloid twilescribe tu (HtoU 
some of «te recent results In dtlwr Ijaeif «* iwttoh«hy, 
hut there Is one product of spectimn gndMii. l« 
Mt Special lidorest here, I^acullar chantM In the Wee- 


tmm lines of various stara cpu be mcphiliied only hF 
the proxhaity of large plkiets or 
parable Ui slBc with the main bdj^. 
ot five ot all the atom tlHw far teattld 
troecope show this pecultartty* Ahd It may wWititolr 
be tound that «» star whWb ewldto by ttself hi 'tol ] 
sun has a :9amily' of 
neatosh klercttry, 

to tovo^ Ih Ms orbtt; h«t ,mm$ 

, doobi* ttam. m Pkx A 

V-' -A.'. 




Tin f«ca4« «f th* R«r«> Ca«rt« «r in BrsMcb. ahowtait the Oernen 


A public equere in Malinee after the second German bombardment, 
terrible effect of modern ahell fire ia onijr too apparent . 







Strategic Moves of the War 






Letter from the Military Correspondent of the Scientific Amaridwi. K<>veiwber Ttfei, 1^14 


The French Cempeign. 

T HKOUCiHOUT the week the AllleH have tnalntalnea 
their RenentI policy of o defeiwive campaign. They 
are evidently waiting for a further development of their 
military atrength l)efore they adopt the aggreaatve tac* 
tli'M that alone can give them vlctorlea. Their de* 
fense la, however, an active one, in that they deliver 
counter blowa whenever an opportunity otTera. 

Thia war la undoubtedly going to laat for many 
moutba. The AllieH have no idea of giving In to the 
(lermau deniauda, while the latter are unlikely to make 
coucewilonH when the tlghtlug h* in their favor. If the 
ronteat tm'omm one of endurance the present taetlcM 
of the Allies in the west should prove very much to 
their advantage. The (?ermaii assaults arc enonnously 
exi)enslve in lives, and involve losses probably twb'e as 
great as those of the defwiders. When the ntta<-ks 
are saoeeMsfuI, the assnilaiits compensate fur their 
killed and wounded h.v subjis'tiug the fleeing troops to 
much larger losses, increased by the stragglers and 
the captives. The Oermnus In the recent fighting have 
Bullered the disadvantage of the attack without the 
compensating advantage of the pursuit 
The Allies have made Icx-al aggressive moves, how- 
ever, in three dlstrlcls. In the north they have en- 
deavored to iiandtcHii (he (lermau campaign against 
iHinklrk by laishing forward a salient l>eyoiid Ypres 
that threatens to take tii flunk any advance either to 
its lus-th or to Its south. As long ns the Allies can 
niaintaln this iHwItUm they can prevent any serious 
progress of the (Jermans toward their ohjetitlve on the 
coast 

In the W<s‘vre district, sonthwist of Verdun, the 
French liave la*en making stremnma effort to dislodge 
the Ueruiuns from their iswltlon on the Meuse Ulver 
nt lit. Mlhiel. Their army from Vcnliin has inisbed 
eastward fifteen miles from the river, while an army 
from Tout has nttcm|)t«sl to atlvance northward so as 


Omraalte TprM and Baas^, however, there aeem aBt ^liaA 4^ Mitotiae 


«atkM U wm to be ineiwairt, ?t ia lb 41 


to have been determined efforts by the OenaaM to «atkM )a aaefl to be IrreievahV la 
break tbroogh after the failure of their campaign north the tMiW A>' thhb frtU tWtnm 

of uumude. < think, 'ttmi 'tto method la 'ithMat -mtnaiiy' 

THroughout all of the rest tff their Une to «h«o kMHhMl to works of atfc «a))iw^lF toaiA*^ (MlyV 

the Qermans have been content merely to bcmbaid But then have been itoVto who IWto ai]ipjM\j^^ 
the enemy's line and to make anfflclent minor attodm ktod of raUto^i to scleimeltol^. 

or reconnalsaances to force to feel out the hostile poat* once pointed out to Huxl«}r t)mt oi#|ijip«^ 

ttona and to Insure the retention of full strength to the applUd to man, was degndtoff iltMl .omato^ 

opposing troops. replied that his opponent ba<|l mtonnllmk^^ 

The RueaJen Campaign. the point at issue; the doctrUw Wlfdit he 

The fighting in Russia has now developed to an ex* hnt waa It true? There ate them two tF|Mm tCtopn# 
tout that makes it rival In Interest that in ITranoe. those who geek for truth, and tbooe «ito> 

The oppostog armies are now lined up on a oonttonoua criterion and reject all Ideaa wbtob dotf^ iiMto' lw 

front extending from the Carpathian Mowatolna for The Jam achool has a lot more to aay tof 

!i00 miles to the Vlstnla River, near Wtodawtoc to ten of art than to matten of sdento, ptUtljr HMlto 

Poland. Along the East Prusaiau border Biere is an- nmat sclentUlc theories affect Its palato pattljiifMiflii* > 

other battle that la separated by’ ISO mllea from the antly nor nnpleaaautly, but have a aort of nentril^lm^ 

fighting west of Warsaw, but which must, nevartbeteaa. Anotbac reason Is. that by atlcktol$ .to lyrovaj^ piste 

he considered part of the i^eral battle on account of Inataad of adopting pleasant imaj Itotoga, aeMpR has 

Its immediate Influence upon the rest of the oempaign. made good, and made good on sHch a acate pWkfl* 

The German aggressive campaign ended with the though the Jam pbllosopbera may w»d do ocCairtowffly 

check at the Vistula River. Since then the Rnaalana rail, ihey dare not attack. It is tme therjl «to tofli 

have tkceu forcing the fighting. Their otratagy la excel- gentlemen who take It as a personal ali^ tfaat 

lent and worthy of more than a passing glanoe. planet earth is small, and that even the aan |a Ilf P 

When the German invasion from Sileaia flrst daval* msana the boas star of the universe. Rut they comlM 


appltod to man, waa degmdtopr ,kMI 

replied that his opponent ba4,klt|iitlF 

the point at issue; the doctrUw wlwt he 

hnt waa It true? There ate thaoe two tarpsa tChiM# 


avertbeteaa. Another reason Is. that by atlcktoi$ ,(0 provaj^ 
aceount of Instead of adopting pleasant imagtotoga. adap 


lent and worthy of more than a passing glanoe. planet earth is small, and that even the aan |a Ilf P 

When the German invasion from Sileaia flrst deval* msana the boas star of the universe. Rut they comll^ 

oiied in force, the Kusahiua had an eaual force along themselves by refleetlag that mind is mi*btl«r 

the Vistula with which to st<» them. Hmy took no matter, and they imply, although their modesty imp- 


chances, however, and called in troops from every direc- 
tion, even at the exjiense of abandmtlug captured terrl- 


ally forbids them explicitly to state, that tbcto SMto 
mtoda are rather better class products ttian any 9tha|a 


tory. When everything was prepared and their snpertor which are likely to have t)een evolved to onr parUimlir 

strength was assured, they tnmod loose their armies universe of abont five hundred mlllio|i stars, 

on the AuMtrivGermau line. Now I think these people are in the majority and I 

The German north flank was attacked in front oppo- think that la a very bad thing. I think that a coun- 

slto Warsaw, while an army from Novo Georgievak try most of whooe dtismis are engaged to manntoctur- 

threatoued its flank. This same move was repeated at tog and eousumtog Jam Is to a bad way, even li the 

eseb successive pfMlUoti <a>cupied by the Germans nnUl Jam making is a source of greet material prospsdty. 

the latter were driven back to the line of the Warta Hanri Potocarfl starts one of his books with the remark 


to cut in beliliul the German nallent. The Gerniaus 
have been able so far to luild back both forces satD- 
ciently to maintain their pos'a'salon of this breach In 
the Meuse fortifled line and of the bridge over the 
river. 

In Alsace the French have also made an advaii<<e and 
have recaptured Altkli<-h. This etty lu the numlier of 
times that It has changed hands during the war bids 
fair to rival the recsirtl In the civil war of Wln<-liestor 
In the Hliciiniidoah Valley of Vlrglida, whU-h in the 
advance and retreat of the various <'nmpalgns was 
captured or recaptured more than ten times. This 
Alsatlau move of the Allies seems so far due rather to 
a weakening of the German defeiislve force rather than 
to any determined effort of the French to make a 
strategic move by way of the Rhine against the Ger- 
man flank. 

The Gerranns are now confronted with the need of 
making some serious liirund upon their opiaineuts’ 
armies, wlille they still hold the advantage due to 
their better preparation for the war. Both lu the east 
and in the west the Allies luivc attained such strength 
ill the tleUl that the Gormans can no longer ho|)e to 
Ih! superior in both tbraters of operation. They must 
sacrifice one carapalgu In order to secure holies of 
success In the other 

At iiresent they seem to have weakened their earn- 
liatgn ill Russia, while they have not yet develoiaal on 
the western front flic blow that they must deliver If 
they hojio to break tliroiigb the line of the Allies. Vig- 
orous attacks have l>ccn made at various imluts, but 
no advance lias yet bean pushed In the strength that 
would Indicate an aggresstve move Involving all of 
the German forci-s in the west 

The campaign to push forward the tlermaii line along 
the North Kea coast has laa-n carried on us a mure or 
less local fight, c.xlcndlng oier the «l>-mlle front from 
Arras pt the sea. The (icrmiin attacks Iwtwecu Dlx- 
iniide and llic sea were hard pressed and secured for 
them a ftaithold on the west bank of the Yser River 
at the lieglnnlng of the w'cek Alioiit 15.000 men <*rossed 
and captured the Belgian trenches along the river 
bank. The advance, however, Jed them Into a Belgian 
trap, for the water hi the lower stretches <if the river 
Is higher than the surronmllng country, and is held 
liaek only by dikes or Iovcjn along the hanks. When 
the (Jermans had jmshed forward Into the low grounds 
the BelglttfiN cut the dikes and Isolated those trooiis 
that Were Jiot overwhelmed by the flood. The German 
efforts to reach Dunkirk by this route hare then cndeil 
in disaster. 

Vigorous attacks were also made along all of the 
line from Dlxmude to Arras, but the cens<ir«l reiwrta 
do not show in what strength Most of them were eer- 
taiuly demoustratlouH made to dta-ulve the adversary. 


River, tjiree quarters of the way to the border. Ilte 
latest news from Petrograd claims that the Rnastoiw 
have now captured a part of this Hue at Kolo, 100 miles 
west of Warsaw. 

Tills success of the Russians west of Warsaw ex- 
posfsl rb4> German line farther to the south to atUcka 
from two directions and forced this portion also to re- 
treat to the west. The Russians crossed the Vistula 
and tiresseil their attacks uitou the Austro-German llues 
until they have been forced barii to Prsedbors, Kielm, 
and Haiidomler*. The Russians are now making great 
efforts to break down the reslstenoe of this part of the 
oplKMlng line. A victory here would threaten the flank 
of the Austrian tine In Gullela and would give the 
Russians a chance to repeat the same mirves that in 
Seiiteniher forced the Austrians to retreat to Tarnow. 

The line of fighting In Galtola follows the San River 
to Prsemysl and then strikes south through Ohyrow 
and Ntary Narolior to Turks, in the foothills of the Gar- 
IM this ns On this wing the Rnssiaiis have liecii fight- 
ing on the defensive while massing their tnaqiH to sup- 
IKirt the aggressive moves in the north. While the Aus- 
trians hare made attacka at I/elxaisk. Jaroslav, Prie- 
mysl, Btary Kamlmr. and Turka, they have lieen vetmhutd 
without result on the retatlve posRions occupied by 
the troops. The flghUng in this theater is somewhat 
like that along the center of the line in France, a dead- 
Iwk while waiting for the outcome of the eoufllct to 
other parts of the battle area. 

The fighting in East Prussia has been like that lu 
Galicia. Tlie Russlana have, until the last few days, 
contented themselvee with a detouslve campaign. They 
are now taking advantage of the weakening of the Ger- 
man strength to press back this part of the German Hue 
also. 

The noteworthy fact of the fighting in thia whtfle 
theater of operations la the demoastratton by the Boa- 
slana of their ahUlty to force the Germans to retreat 
Neither side has yet suffered a serious dlsastet. The 
Germans and Austrians have retreated to time to save 
the fighting strength of their armies. 

Random Refloetimw 

By ‘Irrespaaatole” 

C OlTRAOBOrs, free, stocere thtoklng is the vary 
breath of 8cieii(«. No other kind of Intelleetual 
activity has achieved such entirely ontrammeled free- 
dom. The scientific man recks nothing of the sfalbbo- 
lotha which hamper the artist; hla (ihotoe at problequ 
and his choice at treatment is never open to the aner- 
vating clasfdflcaGon wbicii labels a thing pleitoimt tto 
unpleasant. He is quite ontaide that peiwt of view. A 
detailed analysis of tumors ia not labelod unpleasant, 
and a detailed analysts of spectra is not labeleil iflsm- 


that thp chief aim of man Is to search tor truth. Nine 
people out of ten will tell yog that the chief end Is to 
search for happiness. Them are the two points of view 
and they shUt up the whole world into two ktods ef 
people. 

Most artists and men of science baking to the truth 
seekers and most bualneas men lieluug to the bupl'lhess 
seekers. The second school values science for Its useful 
applications and art for what agreeable amnsenumt it 
provides. For the benefit of the devotees of happiness, 
presidents of the British Association make long speeches 
IsdntJng out that pure mathematics, for iustahoe, really 
Is of some use, and that electric trams might go two 
miles an hour slower bad it not tieen tor some patient 
individual who spent an alMorbed IttoGme finding out 
how many little circles copld be fitted Inside a big one. 
Such speeches are quite mmeoessary : sclenue needs no 
such JustlflcStiou. As BMntsito points out, we have an 
tostinet to hnow; so we proceed to find oui. 1 feel 
hungry ; so 1 eat 1 don't bother to point out that by 
eating 1 add to my physical and mental efficiency, pro- 
long my life, and couttnne to benefit the world by writ- 
ing more columns for the HrugNTigio Anwucam, I 
might even have difficulty In Justifying my eating from 
that point of view ; there may be iieopto who doi^ the 
usefulness of my activities, who think Umt my artltfles 
—still, we don't want to go into that 

Now, Just as it is incorrect to measuio scleooe by the 
pint pot of pleasure, so it Is, I think, incorrect to meas- 
uro works of art by that standard. The problem is 
rather more complicated, because beauty should he an 
csaentlBl of ait, and beauty is an extremely dlfflontt 
thing to define. But literary crittes of the Jam stiboul 
don’t mean that a piece of Utemtnre is unbcautlful 
when they say it is unpleasant ; they mean merely that 
things are deswlbed which make them uncomfortable. 
Perhupa a Ctuitocter to the book remlndg the crltiq of a 
man who lent him |fi0 and expects It back ; an oucem- 
fortable thing for a professional literary <iritti(!.| How 
often <me hears the remark : "I don't know anythtog 
abont art as art, but I know what I Hke." ®Ua li all 
Very well for the buatoess man, corotog boma ttroA ItnNU 
a busy day apent to sotqilylng railway (MMliMil iwlto 
hard-boiled eggs, for a successful .play-ptodnciM' In- 
terviewing the young and nervotnrfy parapltitog dram- 
atist who has incauUously let drop the word 'rntt,** hut 
M professed critic with that Attitude Is a man finfit for 
his Job. If a work of art is vivid. Moving, heaatUnl, It 
la ail light; and it is equally ail right wbethor lit bo A 
grim, realistic study of life on a leper Is^to, or 
whether it be an affeettog aooount of ,tw sWmi* cbll- 
dmi tolktog sentiment abont tbMr daddy In bcdtom 
Beth eouM be wel> dona 1 ahonui prator the toper 
Island— it's more original, for one thing, but 1 hot# t 
could praise the sweet cblldtw). 








iMiurtion of 
' ' f. ,i|«^Kiw ^ -Oi luiairtriwi 
; ^ » ar v>Me a «(ii^h 

tl IBlWiStt tibtt liMftUiig oat tlM IBaTOpoHn war this 
ISwth «eU have ittideift Uaielf npon belnx an 

i|^lieai#Mit» eUailiHilton. Hor * thite tba 
Ohlhiiiititht VMM <41 upon catting 4 oitn waste 
<« ihktMWl; h«t Uteljr the entphasis has 
hegn aUfted to the hotnon element and 
•a«il as •■SafetJi' WOit” have bo- 

oomh ttta stogana at the day. 

WItti Ibhi oonsUstatlon ot the bwnan 
eleilMAit has come the realisation of the 
ijUlMrtoaea at fttlgae. and the ueceealty 
a ailOWliiC the worker all possible oppor- 
tanttlm to recuperate from It Provision 
tt» each |•caperatlon la the basis of most 
weUare work, which eonelsta of providing 
rest rooma and lunch rocaas, social halls 
or other places of amOMement, where the 
worfcet can go before working hours, dur- 
ing hts noon hour or afterword, to relax 
phyalcidly and mentally, and to get back 
his working strength. 

In the majority of places to-day, how- 
ever, It has not been recognised that 
teOgue la of two kinds. A certain amount 
of fatigue Is necessary fatigue, which the 
vary nature <Kr the work done demands, 
and which can be excellently dealt with 
thmigh Much devices as are provided by 
wtUare Work, or by the home reading box 
movement and other plans of sdentldc 
numagnmant Bat a large amount of the 
fatigue auouffiulated In the average day’s 
work Is entirely unnecessary, and Is caused 
hy such perfectly obvious, but often uu- 
iioted conditions, as wrong lighting or 
beating or rentllatlon, vibration, standing instead of 
fitting, itr working at machines or benches, and on 
Chairs or shiols which are of the wrong height. 

Aak any manufacturer to walk through hla plant and 
spend a half day himself making a fatigue 
survey ; that Is, deciding Just what fatigue 
the work done In his plant la causing, and 
what proportion of it Is actually necessary 
Of productive. Ask him to count bow 
many fatigue ellmlnatlug devices be has, 
and to dnd, If he can, In how many places 
a study of fatigue eltmlnation has been 
made. The result will astound him and 
you. 

In order to bring this subject of uti- 
iiecessary fatigue to popnlar attention, we 
have started, In Providence, B. I., n Mu- 
seum of Devices tar the EUminatlou of 
Unnecessary Fatigue. This conststN, at 
present, of bnt half a doscii simple devices, 
all but two of which have wnie from our 
own work. In spite of the fact that we 
have sent nut tens of thousands of l(•tt«ni, 
asking for co^iperation In this work. It 
is not that co-operation Is lacking, but sim- 
ply that MO few such devices exist ; for we 
have rm-eived many replies, stating, "We 
would gladly send such devices. If wo hail 
any, but we have never given the matter 
any thought.” 

Interest In this museum is Ismud to 
grow during this coming year, because all 
of the members of the second summer 
course of sdentlflc management, which 
we conducted at Providence this summer, 
have promtse<l to start museums of the 
same kind at their colleges. Within the 
last tow weeks we have re<«lved letters 
from the throe professors who came from 
one of the colleges tO attend the cotirse, 

Chat they have begun active steps to start 
thelf mnsenm HF apprcgudatlng money 
enough for the begtaiilng, and that they 
toll italte that Interest In It would extend 
thrbufbout the entire Btate vrtrlch they 
repreiM;at This Is <(nooiii;agl«g,,neiiVs. 

The ^leges have tbna shown themselves 
aad wlUlag to toad the way, but 
aatnuilfld tntorest ahd vapid pmgtoas de- 


SOENTSiKAMGraCAN 

eUmlnating fatigue la the (duilx; and, if you come to 
BtovtdalMa nr vJaU; any of the factories where the de- 
vices tbeite exhibited are Installed, you will find that 
the flyst role followed Is ‘‘A chair for every worker, 
whether be needs It or not” 

Fatigue rthnlnatlng chairs are of varlons types, some 



Chain deidgBed to eliminate fatigue. 

of which arc shown tii the mv-oiupanyliig lllustrntlon. 
One type Is devised In order that a kind of work which 
has always been dune standing, may lie done sitting. 
For example, heavy filing, which has always been oon- 


dC ^ IndtMtrtal world. 

Wow the enrage American manufactur- 
er ^ a«t only betHttiatag to Isstaii all die- 
vri» locrtoee productlou, fattt 
be .1^,' ei^idaily of late yenrii, a sttfipg 
of the imiMHiteaceof tod httialto 
eetto^.'aa eoon .as Ite 
■ dliw 'Id «t tho etimkiaiiloa 

'llittito, our «(llleotlaii';«if 

. .:!i;N»a moM'iiilModk devtow tu 
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slileriHl standing work, may, through the use of n site- 
daily devised chair, be done with greater ease and the 
same speed and efflelenej, while the worker is sitting. 
The chair Is most inexis'iislve and easy of eonstrurtlon : 
is provided with a projwtlng fisit rest which enables 
the mail to push the file as comfortably, sitting, os 
when he stands up ; and is of su<’b a 
height that the man can work part of the 
tlmo standing and itarl of the time sltlliig. 

Another tj'itc of chair Illustrated is siw- 
dally devised to permit the worker to 
stand imrf of the time at work which has 
usually lieeii done sitting. It Is useful 
111 rest liiterials. For example, in a 
certain ludusiry wh(>ro cotton cloth Is 
folded, the hour is dlvliksl Into a numlM>r 
of work i>erl(Kls and rest iierlods, which 
altonmti* — foiu (s-rlisls of work to one of 
rest, with a longer rest iktIixI at the end 
of the hour. Inning certain of these 
liorlods, the woiki-r sits, during others, 
she stands This t\|M. of chair allows her 
to go from the sitting to the staiidtug 
period lu the quickest I line, and with the 
least amount of efTort possiliU., and, liict- 
deiitally, luis proven Itself so eomfortahle 
that the worker who has oiiei. bix-n sui>- 
plled with one considers it her iR.rsoiml 
property, and refuses thereafter to give 
It up. A third tyjie of chair is a misllll- 
cation of a chair that Is already lu use. 
HO that It will ho the most efficient devleo 
posslhlo for the worker using It. Many 
chairs, which are originally well adaitteil 
to the work and tho user of tho chair, 
become so worn in time, that the chair is 
neither comfortable nor useful. In this 
ease, often, such an Inexis'iislvc and way 
reiiusly as boring out four hhs'ks of wmsl 
and fitting them to the legs of the clmlr will bring the 
chair back to Its originally deslrwl height. 

A fourth tj)>e of ebalr, which will cut down 
fatigue, Is one which ellmluates tiiimx'essary vibra- 
tions. An ordinary chair, which has 
shown Itself useful and enmfortalde. 
may la' provided with springs which 
relieve the operator of 100 jwr ceni 
of the vibration of the floor, where the 
of work done makes such fhatr vibra- 
tion nect'Rsury. In a certain factory 
where such iion-vihratlon chairs were In- 
trislius-d, the u|MTUtors, at first, did not 
like them ; but in at least one easi', u girl 
who had been given this t.yiK* of ehalr, 
and who was later jiut, for one day, hack 
on the old kind, was so much affwted by 
the vibration that she went home, at the 
end of a half day, sick 
A fatigue eliminating device Is not nec- 
essarily a clmlr. It may well he some sort 
of a packet, wiiich will bring the goo<Is 
to be fabricated r>r nssrmbltsl closi.r to 
the hand of the worker It may be some 
sort of chule to carry off the finished 
prmlui't. But the chair Is t.vtdcal of the 
de\ I(S‘S exhibiUxI in and advucateit by this 
little inuseiim, for It em|dmslr,es, not so 
much Increnstsl pnsluctlon, us decreased 
fatigue 

A Flood-proof Road 

ATKU Is a great enemy to all |iav«- 
'iits, whether It iK-rmeates through 
the soil under the pu\eraent or illns-tly 
through tho iMwes tif the surface. Of 
course the more itorous the road surface 
ttie gn-ater the efftsd of the water. Even 
eX(x>Ksl\e siirinkitng that kwps the road 
continually In a wet or muddy condition, 
Is Injurious. Evidently, then, no more 
seven- test enu he lm)Mise<l ujmiu a road 
tliBii to have it 8wei»t la-rUslli-ally by a 
flood. 

Tho road that runs from Middletown to 
Cromwell, Conueefleut, parallels the Con- 
neetleut River, In the spring time the 
floiKls that come down the river sweep over 
this naid, sulimerglng se<-tlons of It to a 
considerable depth. One would evrs-ct the 
macadam to be seriously damaged, but. In 
1»12, It was laid with a surfacing that Is 
proof against such harsh treatraont. 

One of our photographs was taken on 
April itlrd lust, showing the road deeply 
covered with the waters of the Connecti- 
cut. A similar flood was experlenis-d In 
inifi. Tho other photograph wms taken 
from the same spot on May 2nd, 1014. 
showing the road to lie absolutely free 
from Injury. No reimlrs were required 
after either flood. 
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A WinAriiield for die Motorejnde 

A IH dlKpInv^uicnt <if over thirty ntllen i)er bcmr tf» npokon 
of HM a hl(th wliol, of over forty latllea per hour ao a 
gale, and trf over sixty mliea i>or hour an o hurrloane. 

Ilje aiKsed of a motorcyele varlw, of oourw, with the 
Gondltluu of the rood, the raimclty of tbo iniiehlne aud 
the speed mania of the rider; but n rate (indor 25 miles 
per hour may be eonBldere<l rather slow, and the overage 
vebK’lty ou good rijads will be found somewhere between 
thirty and forty miles per boor lienee the average rider, 
even In still air, iiiiisi facr> ii \^lMll so high as nltnoat to 
aasnme the proporliotis of a gale, and If In addition to hla 
dlsplaeeincml over the loiid llien> be an opposite dlaplaee- 
nient of the air with res|ieet lo the road (In other words 
a bead wlndl, the ridei nia,v e>is‘rienee the sensation of 
elenviiiK a huirhaiie liven In the best of weather this 
Is diseonitorllng . but In winter the ehllllnK efl’eet of such 
a blast ina.v provlnx uineh suflering; the lower limbs of 
the rhh‘1, in paitnuhii, are apt to Ivecome numb with the 
cold The driver of an automobile eneouiiters just as 

a blasl, hut he Is sheltered by the ine!os(>d body of 

the I nr, and usually by a glass wlialshleld us well. Of 
(ouisf> one eannot ex|M<et to have nil the comforts of an 
autvanohlle on a motorcycle, but It would aeem n simple 
inaticr to rig ujt a wdndshleld of light construction on the 
tvviewhecled car, whUh would inoteet the rider from chill- 
ing blasts. 

’I’he accompanying jihotograiths Illustrate a simple typ*’ 
of motorcycle shield, eonslstlng merely of a U-shai)ed ffame 
elainiieil to the handlebars and the front fork of the 
machine. On this Is stretched a ounvas shield with a 
seml-clrcular celluloid window at the toji. The ahield la 
not HO high that the rider way not look over the top of it, 
when he so desires, However, wlien aaauming hla normal 
riding posture, he will tliid that hla eyes come on a level 
with the window In the shield. As un extra protection for 
the lower llnihs, an apron Is fastened to the frame of the 
taotorc.vcie lau-k of the front wheel, and extends below 
the fiKit rests Thus the rider la eompletely protected by 
a vvindHhIcId of such light conatructlon as to add very 
little weight to the machine. 

Novel Uses for Automobiles 

T IIK aceomivaiiylng photographs show that an automo- 
bile may he made to serve a iiumher of useful purtioses 
aside from that of trausiiortation. The motor vehicle Is 
really a isirlahlo power plant which inuy he brought to 
the work and then bv the use of slmiile miH'lmutsm 
Its isiwer may la* employevl to drive a machine or tool. 

Many tsmimcrchil vehicles are fitted with ntlaclmtcnts 
for such auxiliary work One of our photographa 
shows a lucrtor ear useti by the Bviston Water Works 
which closes the wotcr gates when u main has 
broken, mtieh faster than It can la* done by hand. 

When a break Is reimrted the rejialr men dash 
to the s<*ene as (lulckly as posslhlo In the (*merg- 
ency ear, drlvv* tu the shutoff ii<*urpst the break, 
and tit. on their couplings ns shown In the Illus- 
tration, then 111 a few minutes the motor closes 
the gate Heretofore It has token uiiyw-here 
from thirty to fort,v mlinitcs to close the largest 
gates by liiiml ; now Ihe.v may he closed by the 
motor of (he car hi from live to six minutes. 

Our other photogiiipli shows h homciiinde attach- 
ment to an aiitomohllc, which consists of a saw- 
mill. The motoi cm has a 1.' horse-power engine, 
to the craiikshafl of which a v-lrciilar saw Is geared. 

A platform or liihlc lii front siiitiiorfs the wcaal ns It 
is fc<l III the saw Till- .spcfHl of the saw Is governed hy 
eontrolllng the motor from the steering vs'lu*el in the usual 
way. This sawmill on wheels Is moved around from plow 
to place, wherever there Is a wvasl-cuttliig contract Owing to 
the rough usage to which It whs sulijeeted the riihbcr tires kkiii 
gave way, and thi* owiu*r has replaced them with wooden tires. 
As the iiuiehliie is no loiigei uses] for high sia*ed travel, tbeae tires 
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A wln4ahieM tor tl 
imotorcyeie. 


'frtisvs mwtutar been 
‘I; Miwui* Cmev Mining e» MtMb 

Oft • a««r ttOUeMve called ealwWe. ^ Is « 
iiiifenftott. sad is already in ase to at 
iKew -Beaiaad. / ' ■■'’'I'.f'''; • ‘ 

the potots of superiority over djrtHnstts 
new ekidoetto aVe its greater stvebg^ and Its Mto 
ffeedom from nonloua fumes. It to said to be 
80 per cent taore powerful than dS per eeto dy^Sltetok 
depending upon the age of fb» dynoadto. It oMiabl be 
eVPtoded except with a detoaattoi CSIH sad the pftodtotol 
of the exptoeW are so barmlees fbdt vtorlaaea caa 
work la the face of a closed drift toiiaedtoteto «Ctor 
blaet. It dees not freese, nur detettofSto wlto hfb h! 
dry. In the Anaconda tests, oattrld>es of sabalttolitoie 
bniaed, bored through with a wbitedtot iroa rod# haafi 
atotod tqion an anvil and shot thrototo with rlMs iMits 
withoQt explosion. When used with a datouattoid ebb, 
however, la a very hard granite face the blastiag eftoto of 
sabaHte was fully equal to that produced by dyaaaiito. 

Tbe powder Is a simple mechanical uilxturo of attrsto 
of wiMyoaie, hnd calcium aUlelde. tbe tost*- 

aaned substanco is the characteristic Ingrsdtent la sabiih 
Its. It is a reosntly dlscoveied product of the ^eotrto 
furnace, it is the comburent element in the powder, Sbd 
takee the place of the powdered aliualnlotti eamettuMs 
used in nmmnnl iun nitmte powderN. raldum sUteiito in t 
much chesper commodity than powdersd alumtolnnii Ito 
■ides being stable under cnxUnary atmospheric condtokaw. 
In combination with the other two Ingndiettts, the lato- 
ture seems to produce tbe quick combiistico and ttke high 
generation of gas noceesary for an Ideat explosive. 

The composition of the gaseous products of the oxidoslon 
of sabnllte bear the following ratio in volttme to each 
other : Water vapor, 0.80 : nitrogen, 0,51 ; hydrogeat OM : 
carbon dioxide, 0.07. The only solid prodacta are stUoa 
and lime. An analysis In Australia of the atmospheto of 
an inclosed gallery Immediately after an explosion of 
sabulite give the following results: Nitrous fupies, M 
per ront; carbon monoxide, 0.0 per cent; carbon dioxide, 
0.‘£0 per cent 

Urge Air Pro|ieii«r BMto 

''HI*: latest production, to the way of gltdiag boats 
' is the largo air propeller craft which Nngtoeer 
Ch. Roux is running on the Mue. It oarfles 
as many as twenty-Ove persons, and is built 
for very practical use, it being Intended mainly 
for shallow streams In the colonies where ordi- 
nary craft cannot run, aquatic plants being 
another disadvantage which is not felt by the 
gliding boat. Tbe body is of steel, 20 feet 
long and a feet wide, the draft tietng only 10 
inebes for a two-ton load. A 00 horse-tiower 
Roesd gasoline motor of four-cylinder tyiie 
drives tbe aerial propeller by ciwin, it being 
placed at the extreme after end of the boat 
Propeller is of wood and fourdtladetl, about 9 
feet In diameter, and runs at 900 revolutlona per 
minute. When fully loaded, the total weight is 4.5 
tons, aud speed can reach 12 miles an hour. Tbe mo- 
tor is mounted forward under a hood which shtotds the 
pilot, while a light canvas roof is stretched over tJie mid- 
dle of the boat with cross benches for the passengers. Trials 
with the colonial glider on the Heine were so satisfactory that 
the inventor is now engaged In designing a larger craft on tbe sane 
tinea, which is to be 00 feet In length, aud wlU carry a load of 18 
tona It is Intended for use in the French colonies ou the Mekong River. 
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pnqwMr >*■ of *i>«rMn niMiii U pro- 
1 I« 4 M 4Mf tnhHnatiMliy mtwDdtoR an alarm and 
at a 'Mina bafamt tha flra baa ffalaad too araat 
a iMWAnrar t« be axtiacalataad. 

m^BCTRir FAN Hi'HBKN AND imA»D — | 
A. f. »5MWn. «1« Market St., Chattanooaa. 
Tana. Tba aoraan la preferably eoaatmeted adth 
a fmat awntber harlnit rearwardly exteadlacj 
pnrtiwaa ao that tba front meniber will a 



KUCCTHC FAN IK'BKl'N AND AItaBD 

may be permaaeatly »oruri*d to tba fan motor 
eaalag, or, If dealn^ tlila rear errean mai 
may be eonatrueted In aectlona whlah are 
blacad totethor and whtrb may be dies * 
aronad the fan for Kuardlny: thii rear of tbo 
fan when the rear eefean member la eeourad tq 
the rearwardly ektendlnt portlona of the front 
arrean member. 

ruttttRNT MOTOB.— J. W. Uubbnt, 8. 078 
Btooa.Rt., Spokane, Waah. Thie torentlon re- 
latea to a motor enpported on a tMtlmi etme- 
tiira and adapted to be ralaad and lowered rela- 
Oeely to tbe stream, the motor, whao lowated. 


,1 err fmteroaa I# irnrmoiw. 

HAT AND OBAWvBTACICBBAJ. U. Ha*- 
vaf ana t. A. RAByat. Dadeii. Kan. Tba in- 
eaiiMou rnlataa to ataekera far My, ' «t*lb, 
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Mtb iw tMfMiK tbe p - 

•na (dr raMbn and kvMite* tba J< 

farm. 

I CDLiTlTATQJt.>-A. (uaMoaanf, 
». *). Tbta Invantlon talatea t 
la ealUyatora, and parMcalariy 
vator, abd baa for an object tbe 
an Improved etructure wbirh le 



Cal. TbU inveatlnn {troeldi'e an auxiliary 
apMlit er eprius clip to be attachvd to n leaf 
epriac (or keeplnc the leaves In plaee and ti> 
aapment tbe rcalllonry of the leaf xprloa. It 
aiao proTidee an auxiliary aprlna alniple In eon 
■troetion and inexpenatve to manufarlure 
NOT LOCK.— n KaxAiti.T. flfiu Mineral 

Hpriag Ave, Pawtiirkrt. It I Tills Invention 
eompriaee. In combluatloa with a threaded Imlt. 
a polyitonal nut eppllml thereto mid provided 
at one of ite aldee with a radially threaded 
bore, and a locking acrew In the laire and hav- 


nee In what la kaown aa dry farming, no ae 
malntala the noil In proper coudttlua, end 
reduce the foUage of the corn to a minimum, 
wheraby the strength may go Into the stalk 
and ear, lleane prorlde for rslatng or lower- 
ing the cutter ao ai to adapt the same to corn 
of rarlona age*. 

SHBAr HOI8T AND OHOTB.— W. O 
Paraow aud B. BnaULr. R. r. D., Box H. Me- 
ehaalcsburg, Pa. Thie refera to an apparutun 
more particularly latendad for elevating eheavi 
of ontbmabed grain to barns or other outbuili 
luge, nr onto etaeke or mowe. The Invention 
eontemplatee also a cbnte ao arrangi'd 
dlatrlbute the ehcavee ever the mow or 
# 

Ml Oenerwl Iwlareai. 

MATTBEH8 DIBPf^At BACK— A. PieHka. 
laOft Bo. faimar 8t . Della*. Tex. in the pres 
ent patent the invention has referenee to mat 
treaa raeka In which eUdable traya are adapted 
to be projected lieyond the front of the reek 
and ■upporced In a tilted position fur the 
proper display of (he mattrea*. 

PACK HABNBRH.--H. H Hapoht. 

W. H. nilllgam. Payeun, AHx. This 
haa reference to a bameaa for eecoring packs | 
on park animal*, and an object of the Improve- 
ment 1* the provlalon of a twrk iMrueae which 
may be conveniently manlpnlatisl, sod by 
means of whldt tbe packs wll 
In place on the animal. 

PILTBH,— II. Hob*, Cornwall, Pa. Mr Hoke| 
provide* a Alter e«peclBlly adapted to lie at- 
tached to the discharge pipe from the rollect- 
iog snrfare, as, for loetauce, a roof, and to be 
arranged l»etween the said collcetlng surface 
nnd tbe cletem and having moans for thor 


riLTKM. 

ougfaiy purifying and clarifying the water be 
fore admitting the same to the cistern, and 
also having mean* for deAectlng tbe Arst 
water dlacharg* from the collecting surface unt 
of the Alter and away from the cistern. 

MANICDRB stick.— H. C. liiBBON, Uttle| 
Hack, Ark. The aim In this caee le to provide 
a device wherein a eupport Is provided for 
holding an abrading device, as, for Instance, a 
Ale for abrading the Anger nail* In such man 


MANIOtIWC BTICK. 

her that while the abrading snTface I* held I 
la a jaanaar to be easily aceaesible. a guide le : 
fanuhed for gaidlng the aaU dorlng the 
bbnuUag opeitetlou end for Hmitlug tbo extent 
l»( the aall wbleb may be abraded. . 


HATCH HOLDHB.— J. F. O-VUviMt. iSAa 
(Wi llTtfc «t'. **• 

Jwldaf I* more impecidily deslaaod tor 
a Mbdh of paper or wooden mabebes. 
aagad to allow of eonveoteatir. faoten- 
!tl|| fUa iMiaeh of matches in place and allow 
tMOy MW^val of a match whenavar dtwired. 
If CMP.— T. 1. .A. Touabiw, tJdyocoe, 
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iDoer end provided with 
arranged nt an angle t<> each other and 
forniiag four points that take into the adja- 
cent grooves of the bolt and ntraddle thi 
thread betwi-eu the said gnsrves 

HANULH ICAHTKNlNtJ - I (1 ni'BTON, 1181 
Broadway, New lork. N 1 The olijoct or thlsj 
Invention 1 h to piovlde ii new and Improved 
handle fSKtenIng more eaiieclallr designed fc 
fastening tinndics In llllll•■lll'll< axes. Iintchel 



. IIANI)I.R KAM'rKNINU 

and other tools and devices, and arranged t< 
piTinauently fasten the lisndic In place In tin 
socket of tile tool and without unduly weaken 
Ing the handle 

Hemtlng aud Lighting. 

MINBU'K ACKTyi,P.NK I.AMP.— T. Ojii 
si K*. im Mlta Toyookaeho BIiIImi, .lapnn Tin 
ohjeet of this Inventor Is to olitaln a lamp tt 
action of lighting always perfect 
bonld the lamp shell he deformed by 
shocking or drojiplng or careless i 





e hold I 


parts perficiu iilr light by ke<-plng the 
connacting port lo a euntlnuoiisly wet state bv 
the water dropping down from the water rlism 
her to the gas generating chamber, whereby 
till! escape of gas Is prevonted 

Iin,Kl'TUU’ UIC-VTKH AND iirMimriHR 
— W 1' Twin Falls Idaho The In- 

tention refers more imrllciilarly to a rniolilned 
heatar and hmnldlAer whereby vapor is gen 
erated by the htmllag elements of the beater 
and eaused to mix with tbo heated sir so as to 
temper the same and prevent the objectionable 
drynsaa of air heated by an ordinary electric 
heater. 

HHADB HOLDBR -P. KwtTTla, care of II. 
OnoDfaiBND. Room SIS, 0 lihrst Imke Bt., Chi 
cago. III. This Invention relates to shade hold- 
ers of that type disclosed In IT. 8 Letters 
Patent No l.dHO.SlB formerly granted to Ur 
(icodfriend, and the general olijeets arc to Im 
prove the rouatrurtlon of shade holders of tbi 
rharactar seferred to, so dodgued as to Annly 
grip lamp shades which may vary lo slxu 
ItUa certain Uinlts. 

LigtIIll htlHL HITRNKR.— I!. K. DaNMAN. 


ftriri Custer Kt , Fruttvslc, Cal This liiiproic 
ment pertains to burners through wbli li liquid 
fluid Is forced out Into a flne evenly sub- 
divided sprae the particles of which are made 
Intermingle with the fliild used, nnd by 
ins of w'lileh fluid the iilomisliig of the 
liquid fuel Is obtained 

Huuaebold I'tllllles. 

CIIMR, SOFA, AND SIMM, Alt FlIUNI 
TURK. — K. A IliirHTAiTKn, mre of llnfstnl 
Hons, Ini , 3(11! Heeohd tvi- New York, 
The Intention hen Is In ptnilde Ini 
‘iiieiils In npliulHti‘red ehslrs, solus iind 
siniiliir fiiriiltuie, whereliy uii iidJuHtiible up 
erlng slat fur the liuek frame Is pro\ Ideil 


'I'Sni DISH MDl.DF.lt D F I’l'iiTIH. 
I till' Vorfex Mfg Co, dll! Orleans Ht . 
I III This holrh-r Is for holding dishes 


after 


used dish h 


Machines aud Itlei liaiilcul Mrtli 

API’AIIATCS FOR TtTII’I.Ul TIttN 
IlINO SVHTIOMS- I. L(iI!hkmi|.,iiii. iMi I 
indSga, Rio de .lanelrn llrarll S t 
apparatus Is for use iis h sender rei el 



W Diiik.b, Fltclilnirg, 
Is for use In stretehliig 
luls, siiih ns felt It Is 



horlxontnllv for 


KMMIK MA’l'klll O.IS 

I II sliiiid for prexentliig 

lorntloii h\ II iTHiik and 
edslU well 


adapted for sirelchlug Jackets for 
used In paper niiikliig iiinihlnerj 

KtIBKDDINO MAI’lll.MO— H T HrUU 
Ciijoii Cul The prliiiipnl iibjeet here 
piovlde a vegetable slireddir comprising o 
able easing wtlli a lotiitiible shredding eli 
iiinunted tlii'relu this shredding i lenieiil t 
u plurality of ronns wliei'eb,v dllferent ili 
’ shredding may be obtained 
AI'TO.MATIC WINDRIl FOR HCltlNO 
TfUlH —1' 
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HPIIINlI MIITOUN 


eetrli' motor with u make and breal 
vrt and atop the motor In ai'eoidau 
the extent of the winding and unwiiidlii 
I'Uts of the spring or springs 
KXIT IKlOn CfiNTROI- W I Kkm 
288 Pulaski Ave, Hiooklvn N Y 'I'o 
objections, this Invmlor has devised 
Ntrnclnre which nutomnlli nllv iinloi ki 
uinie Is upproiiehcd from the liiterl 
hlih the means for niiloekliig the i 


PAI’KII Cl'TTINI! AND IMLDINO MA 
fllNK F P lllI,l>KBHANI»T, 77 I-nrtmiiii Ht . 
augertloR. N Y. Among the prlmlpiil ohjeets 
f the Invention Is to provide a power driven 
utoniHtlc machine which will receive paper 
from n roll or rulls, slit the same Into ii pinr 
allly of strips, and then cut and fold the 
squares or s<>etloiis of each strip lo form, lii 
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rai>iii anir^miDloii, fohkd impMok of Miy Mriublo 

MHANd rO« OOVBRNlNd THB HPBBt) OP 
WIND MOTORS ~A. P. Ti!«N*Diit, “Homaey," 
Victortm St., R»adwlek. Sydney, New Sontb 
Welee, Mwtr*U^. to tbli loventton tbe ve- 
rloue Inipyuveinente ere effected by vertically 
blDMilt tbe tall piece to tbe pivoted bead 
frame, and poaltlonlUK tbe wind wheel at auefa 
a dlatance forward of tbe axle of the pivot 
that tbe wtod preeeure actiny on the aarfaco 
of the wind wheel Iniparta a predetermined ef- 
fort to tbe aanie to rotate alwut aucli pivot 
and toward the hlnyed vane, whlrta latter re- 
matni parallel In the direction of the wind, tbe 
effort mentioned being effected agalnat an ad- 
Jnatable ronnteractliig fartor, aucb as a weight 
or apring 

HPHBU rHANfJING DKVirE!,— A. Paari, 
Bdinoud, Ohla An object here la to provide n 
apeed governing device In whleli the apeed may 
be roatrollial by the movement of the aaine 
lever A further obJ<>rt la to provide a device 
In which dhy apeed from a minimum apeed to 
a maximum apeed may lie aecured by tbe move 
moot of the aaiiio lever 

ORILU — W. J TunNaPLt-, deeeaaed Ad- 
dreta H. W. Ulllc, Hoorn MHO, Welle. Forgo 
Bldg, New Orleuua, tn The motor In thla | 
device la provided with nieana for auehorliig I 
the aame from rotatlou lii the well eaaliig. the j 
said meana belug eleetrlealiv operated uiul re j 
leaaable at will, and wherein a peculiar fortii ! 
of cuttLug blade or knife la provided, ao ar I 



ranged that when In operation and actnally 
cutting, tbe aald hladea will be extended be- 
yond the peripheral aiirfaee of the well eaalng 
to undercut or uuderrenm the aame, which 
when not cutting and not in contact with the 
material to be cut mny he moved Into con- 
tracted poaitlon by the mere llftlug of tbe drill 

PriHM novom and Their Acceaaorlea. 

f’ARBimKTKK — n Me lU lilViNoaioN, 
Manhattan, N V,, N. Y In the preaent patent 
the object of tbe iiiveuflon In flic provlalon of 
an Improved form of carbureter, whleli will 
aerve for the produrtloii of a proper fuel mix 
tore under tbe eouditlona of operation of the 
engine. 

INTKKNAt, OOMBFSTION KNGINH— J. M. 
BAii,gil, I'blclBua and Mfi do Mayo, Bahia, 
Blaaca, Argentina. The Invention provldea Im- 
provementa In luteriml combUHtloii enginea, 
whereby tbe platoii, tbe lylinder, and the porta 
In the crank caae may bo readllv oiled without 
danger of the lubrlenut pnaalng Into the eom- 
buatlun ebUmlMT and being burned tlicreln. 



INTKKNAh COMUI/HTION KNaiNE, 


liae la made of a water-jacketed cylinder bead 
providing a cuinhnatiun ebairilier In the aald 
cyliodbr and apaced froin Ihe loner aiirfHce 
thereof to form with the cylinder an annular 
apare and a platon reelprocatlug In tbe aald . 
cyllndor and having a tiibalar extenalou pnt«- 
Ing Into Mid annular apace. 


MaHurwr* vnd Thoir deotmaorlea. 

IKIOR SltL BXTBNSION FOR BUBWAyI 
t'AHR. — C. M, BwgPUWW, 1» Willow riai-e. I 
Yonkera, More particularly, the luvcn-1 


;V''- 


ttoB retatea to aOt MStuuidMia Ut tlw ofj 

auhway and olovutod, ndIrhM ctN lto M to 
bridge the gap bntUMwn tbe aid* of, Ida cur 
and tbe edge of tba gtatton plattowit, tu oMer ! 
to avert accident by panaetigarn at«p|NM Into a 
apace between the platform and door atlla on' 
entering or leaving tbe cara. 

DHIFTINO VALVB C. JAMU. » 

Ave., Rutherford, N, J. Thia Invention pro- 
vldea meana for aupplying low-preaauro atMm 
to the cylinder of a locomotlye while tbe aame 
la drIfHng, tbe aupply being dlmlnlahed and 
determined aa the progreaa of the l«K'omottve| 
dlinlulabea and ceaaiw , and provldea m 
operated mechanically In unlaon with tbe 
Ing partn of the loconiutlve, for controlJtog tbe 
aupply of ateam to the cylludeni. 

:AR FKNIIRII— j T. Flii.MBLa. HOT Klrk- 
.d St. Wilmington, Del. In thla device the 
forwardly projecting frame of tbe fender wlllj 
lie tilted downwardly when an object falla upon 
the feiirti-r thereby jireventtng the frame and 
riding over the object. Meana 


vtcea for dUerim 


tvide whei 
r tbe fen 




an animal or 
iiuloinuticnlly. 

llAII.WtY TtR— C. BcHarria, 

.Irlxuua llic objecta In thla caae are to provide 
II iiietulllc railway lie, together with a novel 
nrrniiKi-iiient of aiipportlug hkieka therefor, aa 
well na tie atrapa to be employed In connection 
with the tica and bloeka at the Jolnta, the pur- 



PaptaiulMC (o Mevrcwtloii. 

AMITBBMBNT DBVICIIl.— B. C. MaginwOLa, 
('aaella No. ST, Itoneagua, CllUci «. A. TM* 
device prodacoB the ImtginacY ' UffeCt of 
aerial trip to a dlatdnt planet on a proJet 

be projeotod fr*«» the atraatuMi, 

, tbe form af a flanaoa having tta 

muMie pointed upwardly, while It te neridaff; 

ir mounted within the atructure 




am ' 

B&s 

tional aa watt «* 

adaiAad MpMlalM'-%>ili-. 

dAiuijiattoa of rtWf ^cnaiii* 

-r indueaeoa. A V .''‘r,’' " 

CHBCK BOM, 




York, N. Y. Th) 
tbe automobile a 
Initancc, the daabboaffjX. f 
the hotel, tbeacer, or t . 

drivoFi chock into the 


0 that the niNwadadli 



CIlRt'K UOLDCB FOB At)T{>UOinU 0 

where It la alwaya In vlaw. and ai It la not 
Into the poamawlon of the drivor, thaao 
danger of Ita being loct. When the dilvor 
jnaled to return and take away tbe patron 
having tbe eorreapondlng cheek, tbe bolder may 
be opened by either tbe attendant or tbe 
driver. Tbe ebook dropa out and |a tben 
annulled. 


poae being to form a aubatantlal aopport for 
Che rail ; to provide for aMCJiibllog tho parte 
ao that a proi>cr alincment vrill reanit; and to 
afford an effective bracing meana for the rails 
and for realatlog tbo contraction and expan- 
alon of the rails. 

THAI-K CLAMI*— T. N. RoniNtON, Box 134. 
Watcrfonl, N Y. Tbia Invention relates to 
track elampa or gripe need In connection wltb 
railway traeka and truck wbeele. Tbe device la 
for uae in lainum'tlun with a track wheel 
whereby tlie clamp will aatomatiratly net be- 
tween the wheel and the rati to prevent move- 
ment of the wheel or truck In the direction of 



TILtCK CLAMP. 

the clamp. An advantage of thla dovlee la with 
respect to Its reliability of operation and fa 
rlllfy with which tbe biting element thereof 
may lie renewed or ri>plae(>d or with which tbe 
entire clamp may lie detached nr awnng out of 
the way when not to Ito uaed for a clamping 
puriKiae. 

SAFETY Ari'UANt'M FOR RAILWAY CAR 
TUncKH.— F, O. WiU.aaa, 120 Heraey 8t, 
Cadlliar, Mich Mr. Wlllera’a loventlon la cm 
bodied In nieebantam applied to a car-tmrk, 
whereby the air brakca are applied In caae a 
car wheel leuvoa the mil or a brake li«am dropa. 



HAFion applianck tob KAILWar CAB 
TBIHKH. 


or a,x1c liearlnga lagome dlaplarcd Hla inven 
tlon la enilmdled In a inccbanlam which opera- 
tively eoiineeta certain parta of the truck with 
the valve lever, ao that the latter ia raised and 
tbe valve oiiened When loine of anch parts 
become displaced. 

( Alt FENOBR.— A T. OoogiH, W Dana Bt., 
Cambridge Mass An object of thla Inventor 
Is 'to provide a street oar fender adapted fo be 
Nwtiiig tu II raised poaitlon and held in com- 
poet form when not required for nae, but which 
will poflsesa such rigidity, when.' lowered, aa to 
resist any tendency to roll np or rkto when 
striking a perwin < 

HMOKE FILTBH AND SPARK HLIM- 
|lNATOR -B 11 OaaNON. 110 Honae Btdff.. 
I PItUbuTgb, Pa. Tbir improvwuant ia to d«- 


and baa a movement accompanied with an ex- 
plosion, so that tbs parttclpanta will Imagine 
their projection through apace, and at tbe end 
of the night they leave the car and enter a 
hall or cavern of fantoatlc scenes of an im- 
agined planetary destination, and thooce an 
exit to the atrevit 

DBVK'B FOR CHALKING I'lIEe— H. H. 
Lanrn. 72 Eaat Third North, Portland, Ore 
One of the principal objects here Is to provide 
a device which may be attached to a suitable 
portion of a billiard table, and which may be 



HANDING DEVICE FOR AnTOUOBlLBH. 
-C U Lincoln, cam of Dept. Parka, 8338 
('larendon Road. Brooklyn, N. Y. Thla Idrnn- 
tion provides a device to dlsehargc ta« gMWi, 
dry, coarse sand or a atmtlar dry, noa-paeUng 
material, onto a roadway Immediately In iMmt 
of the bottom portion of the tiret of the tmr 
or drive wheels to prevent the voMcl* from 
skidding on a slippery roadway. 

SPBBD MEASURING AND CONTBOIXINO 
DKVIUB.— J. 11. Coaa, 600 8rd Ave., Naeh- 
vtlle, Tenn. This invention pfovldea menne for 
accurately Indicating tbe ipeM of a vehicle and 
for enabling the user of the vehicle to set tbe 



need to automatically chalk the billiard rue 
ripe. Tlir Invcutlon emlsidles means whereby 
the chalk du«t mny Iw esnght aud delivered to 
a suitable receptacle. 

BXKItCIHBli'-K A Fniknn, OOB Prospect 
Ave. Canton, Glilo, The apistrntus provides a 
wide range of axcrclscs and arc readily adapti'd 
to adults at both soxes mid rklldren Tbe nec- 
essary adjustments are provided to neeumino- 
date the apparatus to the sixe of flu- user It 



SPEED MEANliglNO AND OOIVnOLLTNO 
OEVIOE. 


devlee so that It will automatically control the 
speed. The devlee Is primarily designed to be 
used with the Ignition clrenlts of automobiles 
having Internal nimlinstiun engines or With tbe 
motor dvcult of electric entomoMleS 


DESIGN FOB AN BLBOTRIC BRArKBT 
LAMP, — (\ KAcniAN. Henta Ana, clal. In thie 
ornamental design the bracket and lamp com- 
prise lines of prlglnal and graceful foVm, tbe 
electric bulb Iteing seated In an attractive 
Iwwl-shepcd ehade. 


Norn.— Ceplee of any of thena patente will 
be fnrnlsbed by the SpiaiiTiric AManiL'aN for 
taD>ettte each. Pleaee etatc the name of the 
patoatoe, title of tbe Inventhm. and date of 
this papor. 


Wn with to rail attention to the diet that 
we ore In a poeltton to reader eompetont aer- 
vlcee In every branch «f twMnt or tradO’inaHi 
work. Onr staff Is compoaed of meehatdeal. 
elvctrlcal and cbcmleat oxpevts. tbem^ly 
trained to prepato gad proeatwto all tWlMt 
appllcatlona, Irrespective of the oomphni twtnn 
of the subject matter Involved, or of the ipe- 
elalltcd, technical, at aetontUle knowledge M* 
quired therefor. 

Wc eUo have aaaoeiaten thretwhodt the 
world, wbp eeeiiR ih the praMenttoh VdtMt 
and trede-mark applleattoiu Med la aU^eoiiie 
trice fsreign to tho United Rtatee. 

MOiW * , / 
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INQUIRY COLU M 

miAD THIS OOLOMK OARBTOLLY. You 
«<il Itad laqHMtt tat ctrM^ «M*** « trllolw 
•anbmd In tdatacaHtt oiratr. trfoaatMfte- 

ttia lul^tUoD. TAtra to no Hkarst tor Uito atr- 
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tlw Eleelritti MaMormMittAf 
Star Light 

(CoMIndMl trm paga 4 M.) , 

bodlai complete the drcttlt enmiul the] 
oenter of «nvlty In only n (ewi 
daya, In eome caiM lew Uwn one 
end In one Kyetein the period la only fleel 
houni! 

n» Korth atar, or Polnrta, na It la called, 
aa a companion which goea around 
In about four daya, and one of the flmt 
qneatlona naked when the atiectroecope re- 
vealed this aecond body waa : Doea Polnrta 
vary In light due to the preaence of thla 
oompnnion? Thla problem haa been at- 
tacked by practically nil methods, visual, 
photogrupbir, and electrical, and all agree 
that the North Htnr la continually fluc- 
tuating about its mean brightness in a 
period of four days. The extreme range 
la about 10 per cent, and while thla 
change la undoubtedly due to the 
panlon, the exact Influence of the second 
body is not understood. Thla light-varla- 
tloa of Polnrta Is quite similar to that of 
numerous other objects In the sky, many 
of which vary 60 per cent or more, and 
the determination of the cause of varia- 
bility In one star will probably lead to an 
understanding of tiiem all. 

Thera la another kind of atar, however, 
Where the Influence of a companion upon 
its light la well understood. Supi)oae the 
aecond body happens to go around In 
plMie which paaaes very near or through 
the position of the earth, llien every 
time the companion iMsses In frmit of the 
main body there will be an eclipse, and 
the star will appear fainter to ns. Meas 
urea of such stars are eepecially within 
the province of the selenium photometer, 
and In Fig. 3 is shown a system which 
has been observed with this Instrument 
The star Is Beta Aurigae, that Is, the sec- 
ond brightest star In the constellation 
Auriga, an object In the winter sky about 
aw bright us Polaris. The spectroscope 
shows that here we have not one' body 
but two practically equal in slae 
hrightneas, which go around In a common 
circular orbit In Just less than four days, 
or 96 hours. The plane of the orb 
sUfditly tipped, but during six hours there 
eclipse, which Is repeated 47 ^ hours 
later when the ptMltlons of the bodies are 
interchanged. Tlie dotted circles show the 
bodies at the maxlnnun edtiMe, when 7 
per cent of the combined light Is lost, and 
therefore when 7 per cent of the total aji- 
parent area of the two disks Is occulted 
from one of them by the other. From 
the duration of the acllpee as compared 
with the total period of rev(dutiou It may 
be calculated that the distance between 
the two spheres Is <1.3 times the radius of 
each. Now from the spectrotfcoplc reeults 
the slae -of the orbit In miles Is known, 
and with other data as to the distance of 
system from us we are able to 
pute the results fiir comparison with our 
sun. In the figure, which is all drawn to 
s^e, the smaller shaded circle represents 
I, and It shows that each compo- 
nent of Beta Aurigae Is a giant even 
when compared with our own mighty orl>. 
Vhicb body has 2.0 times the diameter and 
2.4 times the mass of the sun, but Is only 
one seventh as dense. It is In light power, 
however, that the results are the most 
HtrUdag, as each body emits one hundred 
and fifty times the sun's light, or a total 
of three hundred times for the twol Is-t 
the reader Imagine, if he will, the daxellng 
appearance of such a system, each star 
tutenoety white, and beside which our yel- 
low HUn would be almost dark. 

The foregoing case has been selected as 
ahowlng what can bo Inferred about a 
atetlar system when the necessary data 
are obtained. In other cases the two 
bodies may be unequal os to slae and bril- 
liancy, but Ip Beta Aurigae the conditions 
are most favorable and the data most 
complete, and It la no exaggeration to: 
atate that we know more about this star 
than any other In the sky; also the alae 
and weight of each component have been 
td by an electriosl method, 
in astronemy the Bsodem technical 
AdvanuM are being used, and the aMroa- 
<Mer can derive electrimd power from a 
iMtavMiiy iid#) attboudh he has not as 
ffitHMnUly tkKcM bta <Aariot to « atar. 
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h It dlAplAoea. Ttali la in a««>Hp"«w 
thB Prtneliri« of ArctOniMlM. wUd> ii; “A 
body Immened in n fluid la tmoyed np by • iOrM 
‘ U> the weight of the fluid diaptaoed by it.” 
water weigha 02 4 pouada par eufalo loot 
deg. Fnhr.. and aaa water w«t^ abdut 64 
pounda par eubie foot, ao that a oublo foot of iron, 
anything elae, would hiae tbo weighta gfreo 
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s the atandard of eaeellenea In 


Up in high aobool. aome aay it waa Inreated, 
aay diaoovered. A. To datermine whether 
diacovared or invented you diotdd 
lint ieam from the dictionary what a diaoovery ia 
and what an invention la You ariil And ti 
diacovery ia the act of llnding out or bringli 


irer 48 Mm aannIaUy adapted 
... kwl nuikara and matmlnlata on 
rart'iiji Ilf so 1)0, llila la a uhanoe to gat a net of 
fliaa von 'll app arlata and we II got future urdara 
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Hirung, almple and durable Any mi 
operate theiu eaally. Hand fur catafug 
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ROTARY PUMPS AND ENGINES 

Tbair Origin and Davelopmaait 
An mponanl faint al paptn amne a hatonaal laaniea af 
Ilia rwary pump aad aDaina Im 151% and OhalntSTjlli 
cUsr drawtnn duiwiRf d . . • t r 
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simply tend ui a poalal and uk leieat free OliHttaUd 
1 1 ,S72.word Butlarst Booklet which teila how pncdcaa 
Bualnaia Enperiance, tqueatad irom the Uvea of ITS bR, 
broad . braloy biuineu mao, may b< made you*— yoort to 
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Kindly keep your guerlea 
of paper whan eorreipondliig shoot «Mh 
tpra ea patenta, aubacriptlona, baohs, aile. 
will graatly CncilltAte anawaring year goea- 
tiona, aa in omny esaea they hare to ba re- 
ferred to esperta. The full non 
ahould ba fiveo on every ahaet. i 
will be paid to nnelgned guerlea. 
to carraapondanta are printed from tlnte to 
nnd will be mtlled on regaeat. 

(13028) W. J. C. Ksks: Kindly Answer the 
fMUpwlns qnaatiaa' A weight auapeudad from A 
Imr a ontalc foot of iron) bow moch laaa does 



■ eiAmple. the dtecowry of Amerioa. 
where it ia now. but waa not within 
the knowledge of the world. Cohuabua tUaoovered 
Invention la the act of finding out how to make 


way. aa for example, 
the inttntUm of printing The idea in Invention 
Invented did not 
previoualy axiat. ao far M the Inventor knew. The 
(lontury DlcUanary haa thla atatement: “The 
Invention of gunpowder In Europe haa beeu 
aacribed to Roger Bacon and to a aerman monk 
named Sohwarta " The Encyclopedia Brltannlea. 

'Ounpowder,” haa thla atatement. 'Tt 
la probably quite incorrect to apeak of the dl*> 
coeerv at gunpowder. There la not aufflclnnl aolld 
pin down Ita invention U> one man " 
Bertold Hchwarti waa generally oonalderad to be 
9 liiveulor of gunpowder. Thla ahould enable 
u to aottle the queatioa 
(13030) U. J. F. Asks ; Will you kindly Ad- 
n roc If water holla quicker a 
well aa at a lower temperatureT A. 'Water 

aa time at a high elevatioo bcoauae it 
lower temperature. lie temperature 


9es aa et e lower altitude 
(13031) R. R. Aakfli WiU you b« so kind 
to give Die information where 1 can get an In- 
atrument to locate aUver or goldT I have reliable 
intormatioo that money haa bean hiddan in the 
ground and I 
to locate the aame A. We do not know 
inatrumont which can locate burled gold or ailver. 
We ere receiving ao many requeata lor aucb an 
Ingtramant that we print thla inquiry and reply 
•o that all may ace It and be aaved the labor and 
trouble of writing ua on the *ub)eot A dip 
needle I* a magnet, and no magnet ba* the allght- 
eat attraction lor either gold or eUver 

(13032) A K. D. asks. Could I, aa a 
reader of your valued columna. grt a UtUe in- 
. In 


moat of the prooeaaoa for hlaekanlng bra« the 
article ia dipped in the aoiutlan and heated to eet 
the color A bleck to be applied with a bruMi may 
I made by adding Ane lamp hladt to braaa 
cquer or fine abellac varniah When dry It may 
I poUahed by rubbing gently with paranpo on 
aoft doth. Thh will probably not laat any 
longei than the paint which the company have 
rurniabed you All auch ooaUnga crack off from 
metal which ia handled very much. Our "Oydo- 
pedia of Raoelpta" glvoa eleven prooeMea tor 
■ We aond it for gfi. 


NEW BOOKS. BTC. 

Thb Tbeatba of Max BkiNRAHui. By 
Huntly CATter. New York. Mitohefl 
Konnorlcy. 1914. 

The contemporary atage la a kind of pictura 
box within which charaotera muat move and talk. 
Althuugh tlie actorp are aUve and atnit about with 
a certain degree of epontaneity. a theatrical pro- 
duction, auch aa moat pf ua know It. ia In raality 
a magnilied puppet abow. Even though much' 
ingenuity la expended on well conalmoted proper- 
Urn and weU painted aceoery, It li dlOeult to create 
the artistic iUualon of reality. Aa much ia demand- 


walled picture box 

reality e tuur-waliod room, that the IMTO oomm 
1(1 guca aa be doea in a parfoofly nstunil manner 
id nut bocauae be la onnatralnefl to ooMe and go 
- oonventlona^ way by - ■ ’ 


>y weidiut^ adjiare to tha'lMHBM^lS^ 


ataad we hhvar 


afgnefl by aa araiiltset Mlhar Shan Jqr a 
paintar. Thla dhAnge In tht rt wtaewt of »a dot, 
timi haa hRNwht About wMli It A dMuge In ilglUlai. 
The piny of Mght upon nootnU Untml onT 



tree rein, tod eooottragad a lypa dt pisy wtaloh, In 
■eoae, nover bad fun aoepenpon the eU}iMWA 
a picture box real action ia «o"“" ' 


at; in tl 

rhythmically flow in and out, away baek and forth 
In a torrent of life. Bence the Maharflt theatera 
a revival of that typo of Otoak drama 
Ala elemental huniAn paeahma. Wa 
abat] have action where hitherto we have 
ere talk. 

Of the ooDoeptimt and development of thla 
type of tiieater and drama, Mr. Darter haa given 
and vivid ploturn. Uia 


MoTOBCTOLBg, SlDDCARS AND CtCLBOAM. 
Their Conatruotioi^ MAnaRement And 
RepAir. By Victor W. Par<, M.B. New 
York: Munn & Co., Ins. 560 pp.; 850 
illuatrAtions. Frloe, 81,50. 

Tboae who hove mad Mr. PagS'a book on tha 
automobile will weioome thla votuma on the sahMr- 
, lb whhsh he traata hla aubfeot with fala naual 
lugbnaat and o l e a m aBa. Prevloudy to thla 
there hae been nothing of 
publiahed in thla oountry oe 
' Mr. PagS’a book ovary detail at motorayele 
latructioo la carefully 



damrlpUve and explanatory, 
devolad to the practical gu 
and maintenance. Aa a whole, it la a uaaful book ' 
of raferenoe, and by lAr the beat at lie hhid yet 


The Bbqinnsiii'b Qaxoin Book. A Text- 
Book for the Upper Onnunar Qntdee. 
By Allen Frenob. New York: The Mao- 
miUen Compeny, 1014. lOmo.; 402 pp. 
Prioe.$l. 



ahm tha work et 


TsuraoNB CoNerunmoM. IwwAUUAnoN, 
WiBiNuiOraBAnoN amp MAiRnufANoa. 
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|T1» Three Great War Numbers 
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Eatperienees the Men Who Do Thingi” 

By A RUSSELL BOND 

Ambor of “SeUatiflc Ameriewi Boy," "Selmtiao 
ABMricMi Bey lA School,” "Heady Mao'* 
Workdhep end Ubontofy,” "With the Man 
Who Do Thin**.” 

12ino, (3^x8^ inches). Attractively 
bound in cloth. 235 pages. I10illustra> 
tions, including 36 page-plates and colored 
frontispiece. 

the subtitle indicates, this volume is a sequel to “With 
yi the Men Who Do Things,” which told of two boys who 
X-J spent a summer in New York, studying the big engineer- 

A JL ing undertakings in and ebout the city. The present 
volume takes the same boys out of New York and gives 
them a wider variety of engineering experiences, reaching from the 
V Psuiama Canal to the Keokuk Dam across the Mississippi, and 
finally bringing them back to New York. 

It has been the purpose of the author in explaining the work and 
struggles of the engineer, to put the material in such simple form 
that any high-school boy who readd it can understand it. and, if 
possible, to serve it so appetizingly, that he will continue to read it 
to the very end. For this reason the material has been woven into 
a story filled with adventure. Every story in this book, no matter 
how unreal it may seem, is based on fact. As the primary object of 
the book is to instruct, every precaution has been taken to secure 
absolute accuracy of all of the engineering data . 

A fascinating and instructive book for boys, relating how many 
big things in engineering have been accomplished. 


Price SI -50 net. Postpaid $f.65. 

MUNN & CO., Inc., Mliskm, 361 Broadway, New York 


The Preservation of Wood 

O UR foresb are growing smaller every day; the supply of timber 
is rapidly daninishing and its price is constantly increasing. 
Any^ing therefore that will promote economy is of vitd 
interest The preservation of wood, and the prolongation of its use- 
ful life is a roost practical method of economy, as it not only saves the 
cost of new material but also avoids the heavy incidental expenses of 
making the renewab. 

Valuable papers on the Preservation of Wood, and the various 
methods employed, have been pubbhed in the Scientific Amen^ 
^piement frm lime to time, which cover this important subject 
quite fully. The list includes the following titles; 
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WITH SPECIAL TRIAL SUBSCRIPTION OFFER 
TO THE READERS OF THIS COPY 

^AR assue No. 1 of the Scientific American, pub- 
lished September 5th, i.s an authoritative handbook 
WAR 1 S 8 UC NO. 1 of the Great European 

sEPTEkUER s. lau War, giving exact and 

detailed information 
concerning the Armies 
of all the countries en- 
ilj Raged, their compara- 

I I tive strength, arma- 

I ment, signal and tele- 

graph service, medical 
I and ambulance service, 

etc. 

The comparative size 
and strength of the 
Navies of the rriplc 
Entente and the Dual 
Alliance — illustrations 
of all the types of bat- 
tleships, cruisers, torpe- 

I I do boats, etc., of each 

WAR laauE NO. a Navy, together with a 

OCTOBER S. IB14 1 • ^ • r • 

description of thcir 

_ guns, calibre, weight, 

|SClENTinCAMERlCAN| velocity, etc. -aero- 

1 1 pkues and ditigiblcs of 

each nation. Illustrated 
by 110 photographs 
and War Map in four 
colors. 

War Issues Nos. 1 and 2, to- 
gether with War Issue No. 
3, will give one full and ac- 
curate data concerning this 
great War and the Armies 
and Navies engaged. 
Every article is written by 
an expert and authority. 

Each number of the Scien- 
tific American, from now 
until the end of the War, 
will contain authoritative illustrated articles on the War and 
the progre-ss of the contending Armies and Navies. 

HERE IS AN EXCEPTIONAL OFFER 

The three great War Numbers (price 25 cents each) and the 
Scientific American for four months ( 16 numbers), all for $1.00 

Thi.s IS a trial subscription offer made especially for those who want to obtain scien- 
tific, authoritative and accurate information from week to week ■' ' ' 

regarding this, the greatest War of ail time. mom» * oon. 

/ sei BruwliM 

CLIP AND FILL IN THE COUPON AT ONCE nc* yocE. 

— send It to us, together with $1 00, money or postal order, "“SjiJiiiSc 

and we will send you copies of the War Issues Nos. 1, wMir'o3uimCTldn!j*CTirI 

2 and 3, and begm your subscription immediately *2’ 

DO THIS NOW. YOU WIL.. WANT ' 

TO PRESERVE THESE NUMBERS ' ' 

OF THE SCIENTIFIC AMERICAN / aato- 

MUNN & COMPANY, Inc. « 

361 Brcwulway New York City swie 




The one big argument for a 
StudebsJcer car is the fact that it is a 
Studebaker car 


That includes everything else — the national standing of the name Studebaker inspires 
confidence in Studebaker products. 

“ Buv it because it is a Studebaker” is reason enough for the son whose father before 
him has proven the reliability of Studebaker Products and Studebaker Service. 

Hence when Studebaker offers a car like The Studebaker SIX it is little wonder that 
the public accepts it and recognizes in it the market’s greatest value. 

It is little wonder that the sales of Studebaker sixes are breaking all records for six-cylinder cars. 

It is little wonder that September was the biggest month in the whole Studebaker history— $4,200,000 
worth of Studebaker cars sold in that single month. 

It is little wonder that the demand continues to push to the utmost limit even Studebaker production. 
Studebaker six-cylinder cars arc history makers — history makers. 


November 17, 1912, Studebaker first announced 
this wonderful automobile bargain : a six-cylindcrpd 
car for only $1,550! It was more wonderful in 
1912 than now, because at that time no other 
manufacturer had found it possible to offer a six- 
cylinder car at so low a price. 

Since then, Studebaker has continued to be a his- 
tory maker — 

And this year — with the price at $1385 — can you 
find another Six anywhere that approaches it in 
actual dollar for dollar value ? — 

Is there another six that measures up to Studebaker 
quality standards at anywhere near the price? 


Because the Studebaker SIX is made part by part 
by the one great manufacturer of sixes — no parts 
makers’ profits to pay — it offers you great value 
at a surprisingly low price. Think of the buying 
ptjwer of suai a Company, think of the quality 
of material it can buy and at maximum quantity 
discounts — Think of the engineering, manufactur- 
ing and selling resources of such a Company, — is 
there another Company that can really compete 
with Studebaker in the production of cars in the 
Studebaker SIX class — think, is there a single one? 
Motor car buyers are quick to recognize genuine 
value when they see it— this is the answer to the 
wonderful Studebaker sales record for this year 
—The greatest in the history of the Studebaker 
Company. 


Write for the New Studebaker Book — 
It is Interesting, Practical and Helpful 


Studebaker FOUR 
Studebaker SIX S-Pamengi r 
Studebaker SIX 7-Pas«enKer 


STUDEBAKER, Detroit 


t 9«'i 
138^ 


Electric Li|rhtini[ and Startinff — Full Ploatiuf; Rear Axle — 'ntnken Rearing! 
Throughout— Extra Sixe Tiren — One-Man-Type Top— Left Drive Center Control, 
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American Homes and Oardeiis 
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The Bditor Is always (lad to receive for examination lllustraled 
articles on solilecta of timely Interest If the pliotographs are xmtfP, 
tin articles iftorl, and tlie facU nufAsnlic, tlie contributions will 
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B'fcc purpote oj thU journal i» to record aocuraMp, 
•imply, and ititerealingly, the world's progress in scien- 
Ufa knowledge and industrial aohievement. 


Entrenched Troops VeratiB 16-ineh Mortan 

T IIK lO-iiK-ii iiuirtar, conceived and brought Into 
oxlHlcnoe bolilnd a veil of atrlct aeorec.v at the 
Krujiji works, was Uermanji’H answer to the 
frontier forts of the French Hue of defense. Wc all 
know what bapiiened when thU latest exetuplHIca- 
tlon of the Irresistible force and the Immovable 
obstruction met Tbe tlerman giant wdtb its smaller 
brethren, the Austrian 12'lucb and the Oerman mobile 
ll-lnch pieces, cut their way through the Belgian and 
French fortlflcatUms with something of the ease with 
which a keen knife divides a jiat of butter. Uad tbe 
momentum of tbe (Icnnan rush through northern 
France been suftlclent to carry the masses of Oermnu 
Infantry up to the ring of permauent fortlticatlous encir- 
cling Furls, these same mammoth siege pieces would 
hove been emplaced to the rear, and, with sure and 
swift deliberation, they would have cut tin open road 
for the OeniiRU army right Itito the very heart of Tarls 
Itself. 

We have {loluted out more than once In these coUuniis 
that, In the history of W’urfare, every novel means of 
attack bus found an adeitunte means of defense devel- 
oped to meet It; but when the story of Ll^ge, Namur, 
and MaulH’Uge was made known, It seemed as though 
Germany had for once secured the whip hand, by ime 
duclng an engine of attack to which no adequate reply 
could be made. 

Nevertheless, even In the case of this stupendous 
weapon. It lieglns to look as though history would 
repeat Itself In the matter of defense: for an effective 
answer to the 10-incb siege gun has been found in the 
Infantryman with his rifle and entrenching tools. And 
herein Is to be found an explanation of tbe fact that 
such great barrier fortlflciitlons as lliose at Verdnii are 
to-day standing Intact against the Oerman invasion. 
For had Oie Hermans been able to curry their lines of 
entrenched Infantry, with their sumiortlng field artil- 
lery and machine guns, siifflclently close to these fort- 
resses to make possible the emiilaclng of their heavy 
siege artlller) well to the rear but wlthiu striking 
range, these fortrcss(>H would have crumpled up under 
the attack many wwks ago The desperate fighting, 
the endless attack and counter-attack, which have liceu 
taking iilniv is-tween the German and French hosts 
around Verdun, has been u struggle for the possession 
of that lariraeter of the surrounding terrain, within 
which the German siege artillery must bo emplaced If 
Verdun Is to lie taken 

And so there has eouie about a most curious Inver- 
sion of the Inteiidtal relation of permanent forllllcaHons 
and troops. Instead of the fortress protecting the 
troops, the trooiw are protecting the fortress— which 
may be taken ns another (‘Vlrtence of the fact, recently 
alluded to In these coliimns, that the day of permanent 
fortifications Is iiracllcully over 
Falling an optsirtunll.v, for the present at least, to 
use these guns for their Inlended purpose, the Germans 
are emplacing them In the rear of their oiitrenclied 
Infantry and arc using them for the attack of field 
entrenchments— another curious development of the 
war. Used under these conditions, their effect Is more 
mofisl than material. A costly l(J-lnch shell, one suc- 
cessful bit with which will turn a iwwcrfnl ftruson fort 
into ■ rubbish heap, Is a good Investment ; but a 16-lnrb 
shell dropping on soft ground and producing a solitary. 
If very formidable-looking crater, here and there along 
a stretch of three hundred tulles of field eiitrencbmeuts, 
la not td he regarded aa tORklng a very good return 
4r 




t^MR the BKUMiy miwitad. For the ebiUliig dt estreoolp 
taenta, oeeopled vt^higea. or open eltMm, the grekt^^ TOl- 
ume of tire delivered by the lighter German hoddtaeM 
Is far more oftKtlve than the oceaslooal dropping of 
one of these monster projectiles. Tbe great range 
the mortars la, of course, a valuable asset ; but an etpUil 
range could be obtained by the smaller and more raiv 
Idly firing howltsera, by Increasing the cntlber-length, 
tbe powder pressure, and the mussle velocity. In the 
case of the smaller pieces, there would be the great 
practical advantages of swift mobility, rapid emplaw- 
ment, and, as we have said, a vastly greater volume and 
ratildlty of fire. 

If the French and Bngltsh should succeed, like the 
Russians, In rolling tbe tide of Invasion back over 
the German fronUers, the Allies will be confronted 
with the same difficulties, In bringing their heavy siege 
artillery to bear upon tbe German fortiflcatlona There 
will have to Im, In every case, a bitterly contended fight 
for the emplacement altes, before the reduction of tbe 
fortresses cun be undertaken. 

All of which goes to prove, once more, that the man 
Is ever greater than the machine. 



.Mart MNarigatMT % 

bviieiv glut .lha adNyHigg Mwnfte-M 
he jttSgM' agcMiiiE -to 
4jM 'naag<er a 

idklkeophy. % might aiffee (b Mp 
eration betMr, hut onr uotUm bf what la 
be very dltteiwat from thoae «« d|Mi* pebpha 
be. as one will easily agree aftah a Uttle attl# dt mit 
pesMmlatlc hhltoaophera, that there tut pehiM elho 
think the beat thing to do fpr lhe next geaeicat^ Ipito 
prevent Its coming Into eddstenfie. Even If we a«ie* to 
let the next generation exlet^ we might dlaagtee ahcMt 
how It Is to exist. It depe;^ on our theoriegi One 
might ineist on healthy ebtldrbn. If we beMved eenM 
writers, we should Insist on unhealthy chlldt^ beoanaa 
they have keener spiritual perceptiona, and aP^h^ 
perceptions are more desirable than anything ehm. If 
Nordau Is right, and geniuses are Insane, tbep perhtpa 
we should encourage Insanity. The answer given in 
the Oateeblsm itself to tbe gueation oonveya nethliig 
whatever. None of tlie chief terms are IntelUii^A 001 
the other answers convey hardly mora, oo perhaps the 
orthodox answer Is as good as the others. It may be 
better. It may be Incomprehensible because it la true. 


A Few Thonghtg on Man 

T he 8cottish Shorter Catechism asks the Qtaeo- 
llon, What Is the chief end of man? It goes on 
to ask a numlier of other queetloiis, all more or 
loss interesting, and in most cases the qnestions are 
much more Illuminating than the answers. But this 
question seems tbe most significant of them all. The 
answers to tt appear somehow even less conclusive than 
the answers to other questions. Of course, by cuntln- 
uslly asking why, any philosopher can be nonplussed 
about anything, as most people who have had much to 
do with children are perfectly aware. A few childish 
questions can reduce all learnlug to futility. 

Science has practically given up answering whys and 
contents itself with describing hows. If yon ask a scien- 
tific man why a stone falls to the ground, be will tell 
you that he doesn't know. Not long ago he would have 
replied that It fell to the ground because the earth and 
stone attract one another. This Is very much tho same 
us saying that an unsupported stone falls to the ground 
because, as has lieen ascertained by frtsiuent experi- 
ments, an unsupported stone falls to the ground. But 
If you ask a scientific man how a stone falls to tho 
ground, his Intelligent countenance will light up at once 
and he will talk for a long time. He will talk about 
the acceleration of the stone, mention Newton, and say 
something which sounds complicated about inverse 
wjuare of the distance and directly as tho masses. In 
short, Newton's law of gravitation tells how bodies 
niipr<isch one another, but does nut profess to say why 
(hey appnwch one another. There are «>me ingenious 
gentlemen, many of whom live In France, who think 
that Is all Science can do. and iierbsps they are right 
It Is rather imiMirtaut that the modern scientific atti- 
tude about these things should lie nnderstmid. Misun- 
derstandings have arisen bccanse It has not been under- 
stood. For Instance, Mr. G. K Chesterton, usually an 
entertaining and valuable writer, has written, through 
Ignorance, quite a lot of maiseuse about science. Among 
other things, he says that sclenHflc men "Imaglue a 
necessary mental connection lietween an apple leaving 
the tree and an aiiplc reaching the ground.” Scientific 
men do nothing of tbe kind. Mr. Chesterton Is speaking 
of the superior logic of fairy tales, and tbe real sclen- 
tlflc man is quite willing to meet him on this ground. 
A scleiillflc mull has no objection to saying that tbe 
aiiple Is inhabited by a fairy whose somewhat monot- 
onous Idea of amusement, or whose Indexible sense of 
duty, causes it to make the apple reach tbe ground 
whenever tho apple Is unsupported. Of course, tbe 
scientific man would require evidence for this, and he 
would point out that tbe path followed by the apple and 
the acceleration Imparted to It by the fairy, were In 
accordance with Newton’s law of gravitation. He 
asserts that Newton found a formula describlug bow 
the apple reaches the ground, but not why it roaches’ the 
ground. 

But to return to tbe Bcottlsb Shorter Oateekbim, tbe 
question, What is tbe chief end of mant la In Itself a 
little ambiguous. We may take tbe 'word man to mean 
man indlvldnally or to mean the human race. Taking 
the question to have the former signlfieanoe, It seems to 
tie thought by some writers that man's chief end Is to 
make himself a means. The next generation Is to be 
made better by our efforts, and that is to make the next 
generation better and so on, until finally perfection Is 
reach<>d, or the race comas to on end. When perfection 
Is reached, the race presumably occupies Its time In 
maintaining Itself perfect. It may have occurred to 
some writer of this school to show that perfection can 
never lie readied, but can be more and more cloapl^ 
approached, like the limit wbidi represents the sttm of 
an Infinite aeries. This does away with the bother Of 
describing bow the geoeratlona wbtdi naoh perfhetlon 
lUlI In their tbne. 

This answer does not satlstjr, bat ttaer* Is npUdOff 


Aeeevlbilitjr In Moton 

A FRW years ago there seemed to be a perfieet 
rage In this conntry for motorcars in whleb 
every part of the motor was '‘aoccssthte'’ ; that 
Is to say, at the mercy of every driver or new owner 
who wlehed to emulate the little boy and his deitlre to 
see “what makes tbe wlieels go nnmd." To-day tbe 
shrewd outomdille mannfacturer Incloses every vital 
ivart of the car in such a shell of steel, that It Is prone 
to discourage tbe would-be tlnkerer. The modern pas- 
senger-carrying automobile should be left severely oUiue 
by the uiitralued man; It takes au expert mechanic to 
take it apart and put It together again I 
On the other hnml, tbe ctimmorolnl motorcar should 
bo as accessible as possible, and of such staudardtaed 
and interchangeable ports as to make guide repairs 
easy of attainment. The European war, in the first few 
montha, has taught the Brlttsh and French a few lea- 
sons about standardixaHou and accesslbUlty which they 
are not llubte to forget Single trucks and whole con- 
voys Jiave been lost because of the inablilty of the 
driver to make replacements and exchanges of magneto 
parts and other important unite of the machines. Driv- 
ers of subsidised trucks In the war are supixwed to be 
meebantrs, and callable of making ordinary repairs on 
the road ; the private owner of a touring car uanally Is 
not quallHed to do such work. If, therefore, tbe war 
experience proves the value of accesalblllty In the motor 
of a truck, It docs not change the opinion of the auto- 
mobile trade as to IJio necessity of protecting the motor 
of a pirasuro car from tinkering by untrained banda 

Intcrplanetarjr Maiieti of Gw 

I T Is suggested that some of tbe striking duages 
manifested by :x-rtaln comets In executing their 
orbits ore due to the fact that they enixinuter 
masses of gas In Interiilanetary s{mi(V, and that they are 
not moring In a vacuum. If there are such gaseous 
masses, then In view of the Inellnatlons and extent of 
their orbits, comets are iiecullnrly fitted to act as ex- 
plorers, and there Is everj' proliablllty that they would 
sooner or later encounter such masses. 

The planets move in a narrow xone near the plane 
<»f the e<*lli)tic, while the Inclination of the cometary 
orbits Is sometimes considerable, varying for the peri- 
odic comets from 8 degrees to 102 degrees. As a conse- 
quence comets attain regions of the solar system where 
no other bislies iienetrate. Many phenomena seam to 
receive a satisfactory explanation If the existence of 
gaseous masses scattered through tho solar system be 
admitted. These gaseous masses, probably of different 
cbemieal constitution, may be considered as the nsldne 
of tbe inlciai nebula, having escaped tbe phenomena 
of combustion which gave rise to the other memben 
of the solar system. 

Btnderpest In the FliUippines.— Rinderpest. wWoh has 
decimated the earabao in ^ Philippines for malii|t<7uuni 
in spite of energetic quarantinasneasuws. wffl probably 
be stamped cut entirely before long, it tbe new pioo 
under consideration of inununizing the Cattle sfips r. 
this disease should prove suooessful. An official test 
recently made on 8,000 animals proves that pennutent 
immunity can be attained by a simple proeess, At A eoM 
of not more than 50 cents a head, and wHh a lose at tecs 
than 1 per oent of the animals treated- It is CCNniAtad 
that all the cattle in the infeoted proviacea eoidd bC boa- 
munized in two or three yean At a total cost of hat 
more tlwn 1100,000, whieh is Abottt half wimt «hs«i>y> 
ernment now spends each ysAr for quamMlns* trtiBe 
l7S,0f» would insure ownem AgAfawt tosA.br thA tewiatllp* 
iogpfoeim. AfivthcrcximumcriMEMhyMr^M^ 
provide for the inowlAtiMi of aB pmmt tudk mm- 






m^\s, wIM »m NMnily 
iiiUMH^ 1^ Oonatny* i* now Tfeujy for it« tMt at 
Plfiai^: . ^0r4) tong iW mUot omoe Herottiai will 
b» two ar« raid to b« ttw laefrmt floating 

to»w. , , 

An Wmd,^k fond of 160,000 tor " promot- 

tog id COBtrai And South Amortoa'’ which hae 

Jnat bfWOto availnbln to the Departinent of Commerce 
•bonld bodf atatarlW andatanoe In teaching the expected 
inlaat, 0 ^ mMitoAnt marine, to walk a« aeon as the sbip- 
ptny t^landgOTiCfBnwnt insurance are in working order. 


To fhe AmOrtean Him.-— Sinoe the passage of the 
aet of August ISth, eighty»one forrign-^built vessels of 
266,266 groto tons have been admitted to American 
ngistry. Of these, nineteen are passenger steamships, 
and rikty<«ne are freight vessels. AiMmrding to Com- 
missioner Ohamberiain, additional ship* are being added 
to the Amerioan registry every week. Sixty-eighl of 
the aitove vessels were formerly under the British flag, 
e^t wore Qermnn and five were Belgian vessels. 

Preposod Baltic and Black Sea CanaL— The com- 
mtsrion appointed by the Russian Duma and Senate 
four years ago has reported favorably on the proposed 
Baltie a^ Black Sea canal scheme. It is proposed to 
nn,a«n<u> the Dnieper and the Dwina, the former flowing 
into tiie Blaok Sea at Kherson, and the latter into the 
Oulf of Livonia and the Baltic Sea at Riga. The sources 
of the two rivers at the divide would be oonneoted by 
artifleial waterways. The length of the canal would be 
1,640 miles. 


Belt Bailwar for Peklng.~The Chinese Migistry of 
Qommanioations has completed an arrangement with 
the city authorities of Peking to establish a line seven 
miles long, which will hug the wall its whole length, and 
connect the terminals of the Peking-Kalgan, Peking- 
Mukden, Peklng-Tung-ohow and the Pliking-Hankow 
railways. Two tunnels will be bored "on either side of 
the existing arch forming the ('hien-men; one will lie 
used for the proposed tramways and the other for passen- 
ger trafQo. 

Fnel OU Bxperimente on the Railways of Chill.— The 
Chilian Qovernment which has had under eonsideration 
for some time the installation of oil-burning equipment 
on all the government-owned railways of the country, 
has decided to turn over one entire division of the 
Longitudinal Railway, almut 126 miles long, for exhaust- 
ive experiments. The proposition was worked up and 
will be carried out by engineers from the UniUsl States. 
The oomnimptioD of fuel oil in Chili lias increased since 
1904 from 6,000 tons to over 230,000 ton* lost year. 


Panama Canal aad Tronacentiaenial Freight.— The 

influence of the Panama Canal upon the movement 
of freight by rail has been greater than was anticipated 
and the wnount of tonnage which is being sent through 
the canal is a matter of surprise to those who are accus- 
tomed to the handling of transcontinental freight. Since 
August l&th, when the canal was opened for business, 
over fifty ships varying in size from 0,000 to 12,000 
tons have been oarrymg through the canal freight con- 
signed to the Paoiflo Coast, A considerable proportion 
of tills is being moved, even from as far West as Ohio, 
by the way of New York and the canal to Paoiflo coast 
points. As instanoes of this we note that 1.5,000 tons 
of wrought iron pipe have been shipped by the oansl 
route from Youngstown, Ohio, to San PVatioisoo. The 
all-rail price is 65 cents per hundred weight; by way of 
New York and .by the oanal it is 48 oouts. Canned 
corn is being shipped through the oauai from the Indiana 
canneries to the Pacific Coast, as is also oast iron pipe, 
sent from Alabama via Now Orleans. 


Road Modriii.— At the Fourth American Road Con- 
greoB, held at Atianta, November 9th-13tb, the U. S. 
Department of Agriculture exhibited a complete set 
of models illustrating the oonstruolion and maintenance 
<4 standard typos of roads. Included in this set were 
models showing the development of stone road build- 
ing for 2,000 years past, among which were the Appian 
Way, representing wi anoient Roman typo of oon- 
struoilon, sampias of eariy French roads, the Triford, 
and at^ and modem Maewdam rq^s. Other models 
shown illustrated queetions of road'looation, bad align- 
ment. improper grades, dangerous crossings, unsafe 
bridges and many other features necessary to under- 
atand tdian laying out good roads. The whole field of 
road Imildiag was covert, and it was the most complete 
ediWi|ij|iibiMl exhibit ever attempted in this country. All 
of tlMw modclBinade on a scale of 1 inrit to the foot, 
were lailge enough to perfeotiy fliustrate their point. 
Bestt^ tihwinodels Sn automatic ptojeotoeoepe presentod 
self reeding skntem slides, while «eU of motion picture 
dlmsrilUWUd'VsstohBOOtw^^ This Congress 

Wiri liib.totot importont end suneossful yet held, and 
tray o| enlighten- 
IKitdlo ihtortot Ih tlus important 
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B«m 7 Qasaett, of the 0. B. Oericgiosl Burvsy, who 
died in Washington on Kovembar 6th, wss the dean of 
Arnerioim geograpbets, and a oommanding figure in the 
soicnltflo community at tiie National Capital. He was 
born at Bath, Me., in 1840, and educated at the Lawrtmee 
Boientiflo flchool and the Hooper Mining Bchool of 
Harvard University. During nearly the whole of his 
professional life he was oonneoted with the Geological 
Survey. and Ita predecessor, the Hayden Survey of the 
Territories, having been ofatri geographer of the Uoologi- 
oal Survey since 1882. He was espeoially identified with 
building up the admirable map-making work of that 
institution. Gannett wrote or edited a remarkable 
numlier of government publications which have biKJome 
classical — such as the Dictionary of Altitudes (in several 
editioM), the Statistical Atlases of the 10th, llth, and 
12tb Censuses, the Manual of Topographic Methods, 
and a number of state gazetteers and geographic diction- 
aries. He waa one of the founders of the National 
Geographic Society, and its president at the time of 
his death; chairman of the U. 8. Geographic Board 
(formerly the Board o.' Geographic Names); and a mem- 
ber of many learned societies. He served as director of 
the Philippine Census in 1902, and of the Cuban Census 
in 1907-08. 

The Killing of Plant Tlosue by Low Temperature is 

the subject of a bulletin recently published by Mr. W. 
W. Chandler, of the University of Missouri, which in- 
cludes results of riatiorate observations of hU own, oovor- 
ing a iieriod of aluiut ten years, and also a resume of 
the work done by others in the same line Exact informa- 
tion as to the conditions under which plant tissue freeze* 
beyond recovery is urgently needed, to serve as the basis 
of efficient and economical methods of protectiug fruit 
and other crops from frost injury. Much valuable work 
has already been done by Ooeppert, tiaohs, Mullein 
Thurgau, Molisoh, Qorke, Lidforss, Mairimow, and other 
Europeans, but tomparativety little in the United States; 
hence Mr. Chandler's investigations are especially note- 
worthy. Some of the principal results are as follows: 
Most tissues arc more likely to survive the effects of 
low temperature on account of a subsequent slow rate 
of thawing. Thti chief exceptions to this statement are 
ripe apples and pears, and the leaves of Agave Ameri- 
cana and lettuce. In the case of fruit buds, blossoms, 
and young fruit the rate of thawing appears to be of 
no importanoe. This oonoluaion differs radically from 
the belief of most horticulturists. Fruit buds and the 
newly set friiit ro.iiste cold bettor than the half-grown 
fruit. (This is stated especially of peaches). Although 
boroiMe in sap density (strength of the sap solutions) m- 
oreasos the power to resist cold, and this can be effected 
by slow wilting or the partial withholding of water 
through a long period, it is found that rapid wilting has 
no such effect. The most important feature affecting 
the hardiness of plant tissue is maturity, i. e., the condi- 
tion of resistance that the plants reach during the wmter 
dormant period. Several other interesting wmclusions 
are drawn from the voluminous observations made on 
a vaiiety of fruits and vegetables, anil the author siig- 
gesti numerous practical applications. 

Solar and Lunar Halos form the subject of several 
important memoirs in the July number of the Monthly 
Wealhvr Review (issued in November), constituting, in 
the aggregate, the most substantial contribution hither- 
to made in America to the literature of tins fascinating 
but iiGgleotod subject. Interest m phenomena of this 
class has been greatly stimulated by the wonderful dis- 
play of solar halos seen at various jiomts in the eastern 
half of the United States on November 1st and 2nd, 1913, 
and thL particular display is described and discussed in 
the Review by Dr. Louis Besson, of the Observatory of 
Montsouris. Paris, who is probably the highest living 
authority on halos. The halos were e*peolally well de- 
veloped in Missouri and Arkansas on the Ist, and in 
southern Virginia on the 2nd, including such extremely 
rare features as the halo of HoveUus, the anthelion (a 
while mock-sun opposite the real sun in azimuth and at 
the same altitude as the latter; not the "anthelion" 
of the dictionaries), parantbelia, and especially the 
oblique arcs of the anthriiun. Besson furnishes a ten- 
tative explanation of the last-named phenomenon, but 
the subject cannot be fully cleared up until more and 
better observational data are avrilafiie. The same num- 
ber of the Review contains a translation of a memoir 
by Besson on “The Different Form* of Halo and their 
Observation," the original of which was published throe 
years ago in L’Asifvmoinie. As a description of all 
known forms of halo and a manuiti for observers this 
memoir is absolutely unique, and lUls a long-felt want; 
it will probably dimmish the number of bungling reports 
of halos publ^ed in the soientlflo journals, in which 
these meteors are teferred to as “riunbows'’ and other- 
wise described with no regard whatever for esUbItshed 
terminology. Lastly, the Review contains a memoir 
by Andrew H. Palmer on “Haloa and their Relation to 
the Weather,” which fumiahes the explanation of several 
common weather proverbs oonoerning "oirolea 'round 
the moon," and kindrsd pheacaas a n. 
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LMs^vtag OorsMat for Arlaton.-Darid Wmiams 
Ogilvis, of Balboa, Canal Zone, b a patent, No. 1,109,140 
presents a Ufe-savitig garment esfiecially designed for 
aerial operators and which lias nieati* for retarding a 
fall, mpaiw to cushion against injury from a fall, and 
float means to act as life presi-rver if the operator sliould 
drop in the water. 

An Open and Shut Aerodrome. — In patent. No 
1,109,648, to Wilhelm Kauurtz, of Dusseldorf, Germany, 
is shown a hall for airship* whioh is divided loDgitiidinally 
into two halves opening toward each other and pivotod 
at their inner ends so they may swing aiwrt and permit 
an airship to aliglil lietweon them and then be adjusted 
together to enclose the airship. 

An Automatic Aeroplane for War Purposes. — ,Iohn 
Stasiak, of Keattle, Wash , has patented an aeroplane, 
No. 1,108,041, esix-eially designed for use in war It 
has an automatic control niechatiisiii which can be set 
when the devioe i» *tartiri on its journey and whieli prt>- 
dotormines the length of tlie journey at the end of wluoh 
autoniatlo.ally operating means drop a tsmiii and auto- 
matically reversing and returning ineiius are brenglit into 
play to return the aeroplane to its starting jKiint and to 
shut off the power when such starting point is reaeiied on 
the return. 

Making Repairs 6,000 Feet In the Air. — While engaged 
in dropping bombs ui>on Antwerp one of the German 
Zeppelins was made the target for a Belgian Itattory, 
with the r«>sull that one of her propeller frames was 
badly darnagcsl. This seriously interfered with the op- 
eration of the ship, and although it is said lo liave been 
W.0(X) feel, up, one of tlio miKdianies of the <ti'W elmilic.i 
out on the injured frameworl., and in the eourse of liah 
an hour cut away the damaged parts that prevented 
the machinery being operntesi. After tins feat, while 
the ship was racing away at high speed, the same man 
repainri a long rent in the hull that had iKsm made by 
a shell. 

Awards in the English Aero Engine Competition. The 

result of the military and navy competition has lieen the 
awarding of the £5,000 prize to the Orotm Engine C’om- 
pony, wliich best met the stringent requirements. Tliis 
engine of 100 horse-power, has steel cylinders of J40 by 
152 milhmctors (ai)out 6,51 by 6.98 inches), wator cooled 
w’ith copper jackets, and valves in tlie heazi operated by 
an overhead cam shaft. The total weight of thi,i engine 
is 460 pounds. Bight other firms, whose engines success- 
fully survived the preliminary eliminating run of six 
hours under full power, received awards of £100 each 
These firms were Argylo (I,td,); Beardmore Austro- 
Daimler Engine Company; British Anzani Engine Com- 
pany, Dudhridgo Ironworks Company, Gnome Engine 
Company; Green Engine Company; Sunbeam Motor- 
Car Company, and Wolsoloy Tool and Motor Car Com- 
pany. 

Wright Patents Recognized in England. — Word comes 
from England that the British Government lias recog- 
nized the validity of the Wright patents covering certain 
features of aeroplanes, and has paid to the rejiresenta- 
tives of tile Wright intorests the sum of £16,0(K) to cover 
both past and future use of the deiiees protected. This 
sotllomerit was lirought aliout by the serin-e of pajiors 
in the casi' on the Royal Aircraft Factory and Mervm 
O’Qorman its civilian superintendent making a claim 
of £25,000. The claim was n-cognized by the Govern- 
ment, and tlie almvo named sclllemeiit was made, the 
roduoed sum l>eiag accepted not to embaras'i the fJovern- 
moDt in the present time of stress Tiiis nwiognition 
of the Wright patents will, of course, open the way for 
proceedings against other oonstriiclors of aeroplanes, 
who will undoubtedly make satisfactory arrangements 
without contest. While the aliove results will undoubt- 
edly be agreeable to Orville Wright, a recogiiilion of 
this oharaoter of the pioneer work of himself and his 
brother will moan far more than any money payment. 

Wing Covering for Aeroplane*. Manj different mater- 
ials have been tried for covering tiie wings of aeroplanes, 
boludmg linen, silk, notion, celluloid films and aluminium 
foil. To the lay mind silk would seem the best fitted 
for the purpose on account of it* ligiiluoss and strongth, 
but it has been found not to withstand exposure to 
sun and rain as well as could bo desired, and it does 
not lend itself to the application of the dressing com- 
pounds that are Intended to shrink the covering tautly 
over the frames, and render the fabric proof against the 
weather. As the result of experience it has been found 
that linen is the best material thus far used, for, after 
it has received several coats of a solution of casein, 
which is the substance generally used for the purpose, 
the fabrie is found to be stroUdiod as tightly as a drum 
head, making a very smoolli surface, which is of groat 
advantage in fast flights, and the coating also increases 
the strength of the linen and renders it more enduring 
under varying weather conditions. It is estimated that 
such a coating inoreases the strength of the linen ai 
least 5 per oent, and the oost is small oonsidunng the 
AdTMUgM faiiud. 
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THE GERMAN SQUADRON WHICH WON THE FIGHT OFF CHILE 


A l/niOCiJII thus fur In the grent iinvul war there 
luiH been no ohiMli between the major uiiU>. of the 
aeveral iiuvlea. that is, l>etwt‘en the tinttlcNhl|»< and 
Iwttle-i'rulaera ujam whleh must depeud the flnnl Imhuo, 
there has Injen freiiueiit eontaet lietwcen the leaser unit* 
—the armored eriilaera, jirotwted erulsers, gunboat*, 
aeont-deatroyer*. and last, but by no means least, the 
submarines. Although these engagements and the 
losses resulting therefrom have tnit been of such a char- 
acter ns to vitally affet't the ultimate Issues of the war. 
they have been full of drainatle Interest; and If they 
have taught no new lesson, they ha^e at least served 
to eiuiihaslze the truth of certain prlnelples whleh have 
eonie to !«■ aceepled as sound among naval men 

If It he adiulttisl, as It must he, that the strategic sne- 
eess of the war as evemiillthsl by the complete hlis-kadc 
of the UermaTi and Austrian ileets, and the sweeitlng 
of thfelr eomnieree fnaii the high sens, lies with the 
Allied fleets. It must In all fairness be admitted, if lee 
bear in mind th< gival pnpimUvranee of the Britith 
foroen, that the balaiiee of the honors of the war in the 
engagements thus far fought rests uism the Oerman 
ilaet. 

The moBt distinguished successes of the Germans. It 
goes without saying, an' those which have been won by 
her submarine service , and wc say this with full knowl- 
edge of the fact that since the Urlllsh Is the blockading 
force. Its shljis arc more liable lo submarine attacks 
than those of the Germans, who have Iteen forced by 
necessity to remain within the shelter of the Italtic and 
their North Sea porta. The sinking of the armored 
cruisers '‘Alwuklr,” “Creasy," and ‘•Ilogig*," and Inter 
of the protected cruiser “Hermes," has demonstrated 
that the Gerniana have developed a hitherto untried 
method of naval warfare to a high point of efficiency. 

In the present article, however, we shall devote our 
attention to those engagements which have been fought 
out uism the surface of the water by that siiprerao 
M 


weapon of attack, the gun — a type of weaiton which. If 
wc Include Its precursors the arrow, the javelin, and 
the bolt of the amdents. Is as old as the history of 
naval warfare Itself. 

In the cnilwr engagements which have taken place 
In tJie North Sea, and In the Paclllc and Indian oceana, 
the outstanding fact Is tlie decisive advantage wbtob 
Is hebi by the ship that carries the heavier battery, 
if we except the r*H>ent light off the Chilean coast, 
these engagements Itave Iwen fought, or mainly fought, 
between fast swmt-crulsers and destroyers, corrytug 
numerous batteries of the lighter gtin*,, and In every 
case the ship mounting the larger gun, as was to b© 
exiMsded, succeetleil In sinking or seHoualy crippling 
the enemy. Thus, in the flght off Helgoland, In which 
I he opposing fleets, at least In the earlier phoaes of the 
engagement, consisted of Bcontccrulsers and destroyers, 
the British cruisers "Arethusa" and “Feartees," mount- 
ed 6-lnch and 4-lnch guns, and the German cruUers 
“Main*,” "Kain," and “Ariadne,” mounted f-inob guns. 
The official rffiwrt stated that the "Arethmm," whose 
main battery consisted of 6-liicb guns, contributed large- 
ly to the sinking of the German boatf; althongh their 
flnal loss upiiears to bave been dnO to their being drawn 
under the Are of the British battlecrnlwm, whM, Of 
course, their destructloa was inevitable. 

Tjater, in the engagement off the Brigian coast, whel, 
fohr German destroyers were sunk by the “Undaustefl*” 
It was a case of the gun against the torpedo, and fba 
6-inch and 4-inch guns of the scoot wob out 

The moat notable engagement of the war la that w'UOh 
was recently fought out off the Chilean coast, betwaw 
two squadrons each oompoeed of armored enilaerd a|id 
protected crolaen. This was a gun fight pOfe and gtah^ 
pie, and here again the heavier ariiliary won the' dag. 
On the German aide were the tii<o amond anineini 
“Hcharnhor^ and “Oneisenao,” the aemli>M4«' 
"Niimberg,” and the protected craiaen ahfi 


"Bremen.” to which were opfsweil the British armored 
cnilsers “Good Hope" and "Monmouth” and the pro- 
tecfetl cruiser “Glasgow " The action commenced ap- 
parently at alKint sundown, and continued for an hour 
or more until dark. Here, as In the actions in the 
North Sea, superiority In number of ships and weight 
of armament lay with the victorious fleet and the “Good 
Hoiie" was silenced, set on Are and suhk, the 
"Monmouth" being also crippled and set on fire, and, 
so far as the latest disimtches Inform ns, was either 
sunk or beached on the Ohlleau coast The ^Glasgow” 
escaiwd, uud with the converted collier “Otranto” wag 
later rei>urted passing through the fltralta at BtageHan 
and making for the nearest British port The anaored 
• cruisers “Hcharuhorst” and “Gnelsenau” and the scoot- 
cruiser “Nuroberg” put Into Valparaiso, and acoovdtilg 
to German nytorts had received little danidgB< The 
“LelpBlg” and “Bremen” later reported at Valparaiso. 

The luter^ of this fight centers In the armorod cmls- 
crs. On the British Side Were the “Good Hope” of 14,006 
tons, mtsinring two 0.2-Inch guns and sixteen g-lueb, 
and the “Monmouth,” mounting Mfidh gons* 

Against thma the German annored cruisers coOlil Oppose 
sixteen a-2-tnch guns and twelve Oduch gana. The two 
German stiltM were protected by 0 imfiMS of asnor; 
the "Good Hope” canted 0 inches of attMr m bOf 
tielt snd the “Monmouth” 4 Inefaes. The eugggemoat 
was fought out In line ahead, vrith Hie ihipg steamltng 
before a heavy head sea on parallel Or OOnylteg- 

ing conteea, A comparison of the raapeettve brOaifialdaii 
riwwe that the British eottld oppcM iBm ^tMaCh 
armor-pterclng guns and seventeen fiteoh guns ggalnirt 
twelve 8,2-lt«fli, amor-pletelhg guns, and ’g^tetei 
guns. Hie ships wen rnte)^ twtere a Aortet-' 
eily gale, and hence pngaWF gU «C ^mb tegite 
hegfl^v Bo it ^ not MtiiMaliig HMit/tga 'finglt 
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flu ii«ott(-«nilMr imitOT*d AuatrallBii ocout-cruioer “Sydney." The protected cruiaer “Koenisabere." which, during her crulae off the eaat coaat 

BeriMfilwrknUe erulae in the Indiaa Oewn, where ahe aank the “Jemtchug" and of Africa, deatroyed the “Pegaana" (repairing in Zanzibar harbor), and haa 

a4«rtr*p«r aa4 eaptaired or d e atr o y ed aone 25 or SO veaaeln, takea rank with now been blocked in and ahelled by the "Chatham" on the German Eaat 

tin Of the "Alahamn” during our civil war. African coaat. 


effMtive broftdatde aeflnm to have been got h<nue by the Gemiuti crulaerM at 6,000 
yard«> and, aa tbe abipa were on alightly converging <uuraeH, tlie damage U> the 
Brttlab eeema to have been done between thl^raage and the range of 4,000 yards, 
at whidi the action ceaaed, darknena then coimiig on. 

N<nr at 0,000 yarda tbe Brltlah 0.2-tn«‘b, 45-callber gnu In capable of iteuctmttng 
abpat 8% inchea of Kmpp ateel, and at the same rnuge, the 8JJ-inch, 40-<*nl«)er 
Goeman gun in capable of Juat about getting thruogh 6 Incbee of Krupp armor. Had 
tbe Brttlab gunnera been able to land on .ghe Germaaa, under the conditions of heavy 
rtril mdfltlng at the time, the fta’a abonld have been able to indict punishment at 
aeven or eli^t thonaand yarda. According to the dlapatehea, however, iiu hits were 
made until the ehljia were within the 6,000-yard range, when the “Bchanihowt" 
and "Gneiaenau" let go aalvoa, aggregating twelve 8.2-iuch guna, and lauded with 
oruablng effect upon the “Good Hope." Bvldontly, either her englnee or her ateerlug 
gear were crippled, and tlie Brltlah dagahlp slowed down. The “Monmouth" then 
moved up to cover the “Good Hf^ie,” and received the full broadeldea 
of tbe Germaaa’ heavy guna at ranges of 5,000 yarda. At this 
range the 46^Ub«r, O-lnch guns, constituting tbe aecoiid 
ary battertee of the “Good H«gte” and “Munmnuth 
penetrate only 8 inches of Kmpp armor. Therefore 
their 6-iucb batteries 

against the unarmored isirttuns of tbe enemy 
The "Good Hope,” 

ward, and apparently blew up and sank. Tlie 
“llonmouth,” on Are, disappeared, and 
either sank, 

gow” of 4,800 tons and 20>A knots speed, 


two 6-lnch and ton 4-ltu’h guns. Hhe 


apparently mainly engaged with 
the three Oennau protected cruise 
which, like herself. 


of the tliree German vessels of Ofti-eii 4-lwh guns. What damage these lighter 
vessels Inflicted on each other Is not known. The light establlsbes once more the 
crushlug superiority of the big gun The "Drake" and the “Monmouth" were com- 
pleted prior to the Japanese war The “Si'harnhorst” and the “Gnclsenau" were 
completed suhseciueiitly thereto In 11107, anrl they seem to show the Influence of 
the all-btg-guu Idea as dcveloiHsl by that war The “Scharnhorst” indli-atos an Inter- 
mediate plmse of development between the “Yori'k,” mounting four 8.2-tncb and ten 
0-inch, and the “Von der Tnnn," with Us main battery of eight ll-lnch guns. 

An Interesting isilnt brought out In the dispatches. Is the fact that the "Goml 
Hope" was rolling so heavily that her 6-lncb battery on the berth tleck was awnsli 
and Could not be brought Into action. 17)ls has been remedied in later shljia, and tho 
value of “high command” Is now recognized. 

The Cruise end the Deetruction of the “Emden.” 

On the dei'laratlon of war a considerable portion of Germany’s fleet of fast scouts 
and protectmJ cruisers was scattered wldel.v over the seven seas; and 
because of the preponderance of strength of the alll 
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any friendly bases In which they 
lilch they could reiailr for 


the 

they might la* able, 
l>efore the ultimate and inevitable day 
lion arrived, 
destroy- 
tbat of 


side of 

guns against the united broadside 
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Strategic Moves of the War 

Letter from the Military Correspondent of the Scientific American, November 1914 

and BrltUih back five miles from tlielr advanced post- letrefttlng from Konto to lidttal « 

Moll near Honlere. At the same time the Oennana made WataaW and Ita pralHittlon iNtni th 


The Campaign in Franca. 

T ub week has seen a continuation of the dondlock In 
the flithllnB In France. This elose-Qunrtor fighting 
between determined combatants Is esiieclally trying on 
the miiralt' and results In large losses without apimrent 
gains In iiosltlon At all Important points the lines have 
been pushtHl forward by dashes by night until the con- 
tending forces are within only a few buiidreil yards of 
each other. Here they burrow for protection agalust 
the Intermittent storms of shrapnel and hero they wait, 
on. guard either to repel posaihle attacks by the enemy 
or to muster strength for another surprise move to the 
trout. 

^lUjmtjMmes these aallles catch the opponents off their 
guafd-<suiilclently to drive out of their front trenches 
the troops that are left there as a garrison. The enemy 
then retains their trench lines In rear and rush forward 
reaerves from the sheltered points In rear where they 
have been malutHlned for Just such an emergenoy. The 
attacking force Is cliecked along the second line of 
trenches or even along the third Hue, and both sets of 
combatants then proce«*d to modify their new positions 
BO as to give the needed protection for firing trenches 
and also to construct the usual reserve lines of trenches 
In rear. 

The above maneuver has oci'nrred again and again 
during the recent fighting along (he long battle line In 
Fruuee and Belgium Kiich slile heralds Its advance as 
a notable success and omits nientlou of Its reverses. 
The actual status of the flghllng Is, on the whole, an 
even exchange of minor successes, with no change In 
the gimeral isisltlons. 

The Merman eampalgu has been less aggressive slnee 
the cuiitnre of Antwerp, because of their effort to strike 
n telling blow at Uussla. While they were diverting a 
large part of their strength to Russia, they were well 
content with an even break In France. The failure of 
their CHtnisilgn in I’oland was, then, a serious blow to 
tbelr strategl<* plan of operations. 

The Allies In the western theater of the war are also 
well satisfied to hold even for the iircsent 'I'lie.v hove 
a superiority of ntimliers, hut require time to provide 
the guns, ammunllton, and other supplies that are 
iifSHlotl to fully equip such immense uumliers, 

While they were nimble to complete their prepara- 
tion before the war broke out, they now have the advan- 
tage of the resources of the whole world to draw on 
for military suptilles. The Mermans and Austrians are, 
on the other hand, limited to home imslnctlon or to sup- 
plies (iccumulnted liefore the outbreak of the war lu 
food supplies, clothing, and Iron tliese countries should 
.have little trouhle In tiiaUliig giHsl the waste of war, 
but In som<> minor Items they will soon lie confronted 
with a shortage 

Mill' of the liniKirtniit developments of the war has 
been the efikieiit service of automobile transport In 
moving Hiiptilles, gnus, and troops Merraany had appar- 
ent l.^ aceuninlated Immense stores of spirits and gaso- 
line at the <i(itlireak of war, tan It seems question- 
able whether an,\ stock could long supply the enormous 
risjulremenls of the many thousand automobiles that 
are now In servlei- Merman,! 's supply of gasoline and 
petroleum derhatUes comes from three sources: Gali- 
cia. t'Hiieaslu, and America All are now shut off from 
the Merinitn market The large sup))Iy of alcohol nor- 
mally ohtalnml from grains and potatoes must now Im 
largely reduced, due to the netsl of using these food 
products for suhNistenee Kven If Mermany and Austria 
are able to maintain their Ihoiisands of antomohlles In 
unable condition, they are likely to find this service 
handicapiwd by shortage of fuel. 

The ootiiier shortage Is es{)eeiall.v Iinporlaut Iieeause 
copper bands are neet'ssary for the pro.lwtlles t.’<ipper 
Is also used for cartridge eases and for man.! iinisirtant 
gun fittings. The most serious deficiencies that are 
likely to develop are those In nitric add and In cam- 
phor. Both of these are essential for the manufacture 
of powder and both are obtained hj Mermany almost 
entirely from Imiiorted 'materials. While the supply of 
trained soldiers may make possible n war of several 
ytairs' duration. It W'ems probable that the exhaustion 
of military supplies may weaken tlie Merman strength 
before the expiration of elght««en months Whatever the 
outcome may be, it seems Improbable that the war will 
bo decided liefore the end of next summer. 

The only two concerted moves toward definlti* ends in 
the attacks and counter-attacks of the fighting In 
France are on the two flanks. 

In Belgium the Mermans gave up their attempt to 
force a way acroas the Yscr Rl»'er between r)ixmude 
and the coast, due to the Impossibility of moving artil- 
lery In the Inundated districts. Fartlwr south, though, 
lu the vicinity of Ypres they have driven the French 


spirited atUcks agaliMt the French and British betwm 
Arras and IJlle lu the hope that the latter might have 
weakened their lines to send troops to the fighting on 
the flank. This latler fighting is probably the main 
effort of the Germans, the other fighting being demon- 
stratlons to divert the Allies’ tnwpe from the critical 
IKilnt. If the Germans can break through at Arras they 
will be on the short line to the coast This is directly 
opiswlte their main line of communications via Namur 
and rdfige ; cons^iuently to this part of the front they 
ran most easily rush the large force needed for the suc- 
eessful i>ro8ecutlon of such a move. If the Germans 
should HUCce<Kl lu this attempt they would cut off the 
Allies’ armies from Arras to the coast and might be able 
to capture a large part of their Isolated forces. This Is 
why the French and British are making such strenuous 
efforts to hold this part of their Hue. They cannot 
retreat from Arras without Involving all of their left 
fiunk. 

Ill the Woevre region, southeast of Verdun, the 
French have been unable to overcome the fire of the 
Merman lu-ovy artillery. They have, however, main- 
tained their {Hisltloiis on both flanks of the Merman 
salient lit St Mlhlel. The flglillug power of the Ger- 
mans Is esiiei-lally noteworthy In thus maintaining their 
hold on the Meuse River lu spite of lielng surrounded 
on three sides by suiierlor uumliers. 

On Isith the horraliie and the Alsace borders the 
developments of the week were jiecullarly gratifying to 
the French, though they hn\e ns yet Utile Influence on 
the general mllllary situation North of Nancy the 
French have advanced to the Seille Ui\er and the Gor- 
man Isnindary, occupying Nomeny, t'haraiwnoiu, and 
Biidoin lllcr. From SI l)le southward the French hold 
the summits of the Vosges Moimltiliis, while In Mpiwr 
Alsace they liave captiinsl Thiimi and Altklrch, eight 
miles east of the Isirder. I’lils move Is us yet ouly a 
local success, due to the week force with which this 
flunk of the Gennaii line Is held When the Allies have 
completed their nperuMoiis for iiii Hggr<>HHlve campaign, 
one of thetr Hues of advance will almost certainly be 
from Belfort down the valleys of the 111 and Rhine. 

The Russian Campaign. 

Kvents have moved rapidly lu the eastern war zone. 
The Russluiis liine develoisHl a strength that exceeded 
the German and Austrian estimates and that bids fair 
to influence the whole war situation. 

After the defeat west of Warsaw the Germans made 
a rapid retreat for fifty miles to the Warthe River, 
which here flows from south to north and parallels the 
Uermnii Isirder When the Russians reached this line 
the Germans again fell back to the entrenched line 
along the ridge betw'eeii Kallsa and Czenstochowa that 
forms the wutersbeil Im»Iw«*ii the Warthe and the Oder 
rivers Here they bad carefully prepared a strong 
defensive Hue. By this rapid strategic retreat they 
secured the udvimtage of picking up their various garri- 
son (lelachraeiits and of regaining contact with their 
railway scrvlci*, with the coiiseiiuent facilities for for- 
warding reinforcements and supplies. 

Tile Gerraaus ho|>cd that the Russians would press 
forward against this line. The latter would necessarily 
have to eave their heavy artillery behind and would 
have their strength cut down by the unavoidable losses 
of a rapid pursuit. Instead, the Russians glowed up 
(heir frontal attack and pushed forward a large army 
of Cossock dirlslona that, advancing via Kutno and 
Kolo, ou the Warthe, Imve reached a point near I’les- 
chen, fifteen miles northwest of Kaltsz, where they 
threaten the German supply Ihiea If this force la 
strong enough to continue Us threatening raid, the Ger- 
mans will have no choice but to uhaiidon their atrong 
IMisItlou between Knilsz and Ozenstochowa 

This defeat of the German army In Poland bos like- 
wise affected the developments lu the other fields of 
fighting The East Prnsslaii army has been called on to 
furnish guards for the Posen border, Couseqnenlly It 
has had to fall back to poaltions where Its reduced 
strength would have better chance to withstand the 
Russians. Tho latter have pressed forward igoronsly 
and have captured I-yck, Margratiowa. and Ooldapp, ten 
miles west of the border. This ndreat can be exttected 
to continue, as the Germans have InsufScient total 
strength to siwre the force that would he required to 
maintain an advanml position In Bast I'russla. 

Near Mlawa, where the railroad from Warsaw to 
Koenlgsherg crosses the border, the Russians have also 
driven the Gormans out of Poland. Along the Vistula 
the latter have retreated from Wloclawek to Nieaebawa, 
lutlf way to the border, while farther south, on the 
Warthe, they have again been driven back to t^ border, 


practically all of Bueolan tarrito^ from ,G«t^n ^- 
paUon. 

Against the Austrlana th» ham Had 

success, though the foRner gtHl ratlin pessenstcn of a 
small atrip of Russian territory. Thh d^sht dC the 
German left caused them to call In thielz tmoph^l^m 
the south. The Austriane were thus left hnsupiiorted 
and were forced to fall back rapidly from ttwlr pooRlon 
along the Vistula. Thttlr first atarul was made at ttadmn 
and Oiuitow, then next ioat north of Klelce. 7h«. retreat 
from this position to turn exposed the Austrian 
along the San and forced It to keep pace In retiring. 
The Ruaslan pursuit has pressed closely behind and has 
now carried them to Mleebow, only twenty mUea from 
Cracow. 

The Russian advance lu aouthweat Poland so threat- 
ened the rear of the Austrian army at Pracmysl that It 
was forced to give way. The principal Une of retreat 
of the latter Is south of Cracow via the <d>eu pass lead- 
ing into Moravia ; so the Russian advance to Mlecfaow 
threatens to Intenwse their army between the Austrian 
Galician army and tbelr natural line of retreat The 
latter, consequently, have had to abandon all of central 
Galicia to the Russians In order to save th^i^ array 
from disaster. By retreating to the west they ideadlly 
augment the strength of their forces in front of Cracow 
and correspondingly Increase their chances of checking 
the Russian advance In Ibis quarter. 

This Austrian retreat bus Hlr«»ady enabled tho Rus- 
sians to odvanw to Rzeszow and Llsko, thirty miles 
west of Praemysl. Within a few days they will prol)- 
ably have regained the lines at Tamow which they 
abandoned when the Germans made tbelr great advance 
lu tho first week of October. 

The Turidsh Campaign. 

The advent of Turkey Into the war has had little 
Immediate effi^ct upon the situatlou, as both Russia and 
Great Britain hud taken steps to protect tbelr Interests 
Hguln.d this eventuality. Russia has retained her three 
C'nuCHslau army curtsu lu tbelr i>euce locations ou the 
southern lK>r(1er and tln-at Britain has concentrated a 
large garrison to iirolei't the Isthmus of Suez. 

Turkey bus, on ia»is*r, an army of thirteen army 
conw. about (5<)0,0l)t> men. She must, however, keep a 
large forco In Europe and the adjacent Asiatic provinces 
lu view of the unsettled attitude of the Balkan States. 
It is hardly likely that she has more than 00,01X1 men to 
send against the Suez ('anal, or more than 00,000 with 
which to o|>t>oMe the Russian Invasion of Armenia. 

'rht> British oiH>rutionH have so far been directed 
against Akuha, where the Turkish army Is coneeutmt- 
Ing. 'I'he new Syrian railway leading southwnnl from 
Damascus In this move shows Its strategic value to the 
Ottonmn Empire. Due to this supply route, she can 
now concciitmto ond maintain In this desert region 
many times the force that would otherwise Ite isisslhle. 
For the defense of tlie canal, the British have 15,000 
Australasians, Itesldes British Territorials and many 
regiments from India. The British contingeiit from 
Kiaochow' will also soon be available. 

The Russian campaign against Turkey has consisted 
of an invasion of Armenia by an army of about 00,000 
men from Batun, Kars, and Erlvan In Gaucasla, This 
army has now advanced twenty-five miles, half way to 
Erzeniro, thnnigh a rugged country, devoid of good 
roads, that lends Itself to dcfenslvo fighting. The Rus- 
sian progress will, accordingly, be slow, but should 
result. In a few weeks, la the complete occupation of 
tho border provinces of Trehlzond and Brzerum. Hie 
Russians will hardly advance much beyond this unless 
they more than double the force now operating In this 
regtoiL 

Mention Dtis been made in dispatches of an advance 
by this route to Constantinople. Buch a move wot^d 
require 400,000 men and three months tim- 
before this iierlod elapses the command of the Black 
Boa will have been settled and Russia will be able to 
trauMiiort troops direct to the point that may bo eetaed 
as a base for operations against the Turkish capltaL 

SeientUk Joaniale «nd the Earopeea Wipr. 

I N the Boirstivic AwmiicAii of October iTtb wo pifb- 
llshed a note to the effeOt that there was a dearili.lDf 
foreign sctoutlfle Journsts owing to the BuropehatWr. 
Beveral of our readers have called our attention to the 
fact that such a dearth no longer exists. As g natter 
of fact, while the note in auestton was still on the, press, 
copies of foreign periodicals, pattlcwiariy Gemtfn JoiU’- 
nals, were comtog Into the olBee of the Boniititno 
Aiaanoa*. They ore now raeriVid with 
tagularity, although moMsarily aenewbat , 
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Letters from the Firing Line 


By Aide-de-CAmp Xavier 

W 0ttB tbe public to pArticulailr imprcoaed by the 
«X|>l(dt» of the aevUl battaltoiM now engaging 
Itt war (Or the Atat time, It ie Important to atate that 
In tbia enonnool conflict of milltoDB of men the few 
bundrefla of aecoplanea nnO the few doaeus of dliigibiea 
Which mingle In the light, rarely play the part of the 
offenatve. Outalde of Ita given miwlon of ^htlng the 
sky bCttgllon of the enemy far above the draaely 
mfUwM army, and dropping bomba cm their hangara, the 
aartal ctfcaatre would be at little value in the conduct 
of the war. The aeroplanea and dlrlglblea would not 
be aoflietent In themaelvea to deatroy an army corps, 
but by meoiui of them Ita movmenta are otwerved. 
The aeroplane in war la the eye of the army In the 
aky. 

Bor reoonnolterlng the aeroplane la an excellent In- 
atmment on account of the tremendoua spread of mod- 
em armies and the enormous length of the battle front. 
It must not be tbougbt, however (as was thought at 
the begbinlng of the war) that Ita powers of observa- 
tion are unlimited. Indeed, It is very difficult for an 
aviator who Is flying at a great height to ret>ort the 
position of tr<Kg)8, to describe them and to estimate 
their number, esiteclally as tbe enemy hides a iiart of 
bis troops in the woods and masks his guns, Jho aero- 
plane does not jirateud entirely to replace the cavalry 
scout. The latter will always be necessary to discern 
the physical and moral randltlon of the adversary. 

In regard to th«* destruction <if the aerial flotilla of 
the enemy, It seems that tbe aeroplane Is particularly 
efficient against ttie dirigible becanse of Its suitcrlor 
stKwd and Its greater facility In maneuvering. For 
Instance, the aeroplane will bo able by flying over the 
dirigible to attack it with Incendiary projoctll(*s. A 
light Imtwuen two ai'roplanes Is mure dilllcult and will, 
In most Instances, prove fatal t<j one of the two ndver- 
mrJes. If either one wishes to avoid a combat his fate 
depends uism the speed of bis machine, but It must lie 
remembered that the aeroplane which Is flying away Is 
an excellent target for the pursuer. 

So far It dtics not apiaair that we can esjiect very 
great results from the throwing of projectiles upon 
trooiis or fortlflcatlons or magaslnes. Itei-ent cx- 
(lerlcuces show the Impossibility of sei urlng exact atm. 
Dirigibles which fly at a lower level than aeroplanes 
and carry explosives of greater weight (ten magaslnes 
of ammunition) are assuredly more formidable On 
tbe other band, their volume and their relative!, v slow 
flight iiermlt the adversary lo lire at tlicui with greiiter 
aci'urucy. It Is very difficult for the soldiers on land 
to hit an aeroplane. Fven the sis’clul guns which hau* 
been constnicted for this jiurpose <'UUUot be used with 
much accuracy when the target Is flying above an eleva- 
tion of a thousand meters. 

The Oermans liave workeil out some very skillful 
curves (1 have Just ts'en studying them), which would 
seem to lndi<‘atc> that atvuratc training of guns at an 
aeroplane In flight is n problem imsler to solve 'In 
theory than In iiraetlce. An aeroplami covering VM 
kilometers (7G miles) iwr hour, flying very high and 
describing irregular <’urves In an atmosphere where the 
refraettou of llgtit produces curious visual errors, Is 
a target as difficult to bit as a swallow In flight. There 
is, it Is true, a shell dcslgnetl to burn while in flight, 
leaving a trail of black smoke to Indicate Its trajectory, 
but by the time the gunner has corrected his aim, the 
aviator has sped far otf 

Above the long lines of the actual laittles, an aviator 
in quest of general Inftirniatlon has no time to lose. 
AH bis mental faculties are at work: the position of 
the enemy, Its member, bow Jts troops are laid out — 
all this he must gfflsp at a glimism, always prompt to 
avoid a shot, always ready to defend himself against 
any unexts^cted attack from the atr or from tbe land. 
Helped by tbe Information that tbe daring aviator 
has bnni^t, tbe batteries start Ifaelr.&re, and the 
shtttptt^ does not go astray. In certain Instances the 
aeroplanes have rendered valuable services to tbe 
cavalry. 

It seems that up to the present moment the German 
avlatQte have not been ks Imby as tbe French lii their 
teotk of general aerotdane stwutlug; but they have 
eboiVti greet bravery and tenacity in the smaller 
reccanolterlogs of tbe army. They come, they go, they 
glide, Ibey turn, they come back in such a way that 
our trooiM exclaim: "One seee nothing but German 
alr^ft," and they believe, quite wropgly, that the 
Breli# avtgtor does not exist. They ere mistaken. 

mit of tan a Taube will dmw back before 
our ataffitai It one of tbelr "pigeons," ventnrtag above 
''OiwwignfcWtt*. iliwn * 


The War in the Sky 

Sager, Special Correspondent of the Scientiki 

the French lines, perceives one of our ‘■corsalres,’’ It 
flics back In great baste to Its nest 

Lately, I witnessed the magnificent siiectacle 
of a duel which took place 1,600 meters above us 
between two biplanes, one a French Volsln and the 
other a German Avlatlk. At 8 o’clock In the morning 
the German biplane appeareil, very easy to recognize 
on account of the great white crosses under the wings. 

At 9 o'clock the Avlatlk imsses again over our eucam))- 
ment, It Is going back toward the German lines. Five 
minutes later a Volsln biplane, coming from the Ger- 
man lines, aptiears in tbe skies, first like a dot, and 
gradually becoming more and more discernible. We 
take our field glasses. We can plainly hoar the noise 
of tbe two motors, and now the Held glasses are unnev'- 
essary for we can follow the light with the naked 
eye. The German biplane, in order to avoid the Freiirli 
bad descended a few hundred meters. It Is now flying 
at a height of alsHit 1,200 meters. The French pilot 
rushes straight upon the German, keeping his machine 
higher than the enemy’s. A few shots are fired from the 
French machine gun on boaril the Volsln. The Geruniu 
passes under the French aeroplane, trying to regain Ihc 
shelter of bis lines; it flies toward the north. 'J'he 
French, roalntnining Its elevation, turns on Itself, de- 
scribing a circle of a very amall radius. It pursues the 
Avlatlk, It comes nearer and nearer to it, It tiles over it, 

It Is ahead of it ; then It turns, and comliq; hack u|h,ii 
the German, it Area a few shute. In Its jirwlpllate 
flight from the French biplane the Avlatlk descrlhes 
many circles lii the air. But the light Is on now ; they 
have come together, and from both biplanes shots are 
fired. The German defends blmstdf bravely Tlw two 
machines maneuver continually In tbe air, sometimes 
rearing like horses. The German loses some height, 
trk>ti to regain It, and seems to be flying again toward 
tbe north, but suddenly it descrii>es a short circuit and 
flies back upon the French biplane. The French ma- 
chine gun flres repetitediy, the Avlatlk pitches three 
times, sinks head first, and describes a s]>lral descent 
The vlctorlons biplane circles above the falling Avlatlk, 
desceiHltng slowly over It, like n vulture over its prey 
The Avlatlk pitches lo the ground a few hundred meters 
from us and we run to tbe sfwt It has fallen In the 
swampy land near a large pond. The ground Is so soft 
Hint our feet sink In lo tbe ankles. Tbe motor Is almost 
entirely buried in tbe ground, tbe frame Is twlste<l ; 
the ultigs are shattered to fileces Otic of the aviators, 
the iillot, has l>ceu killed; bis iMidy lies ten feet away 
Tile s(SMHid aviator has Ikjoii caught under the motor, 
which Is burning. If Is red hot. We arc helples,s to 
give him assistance. He m'ems to try (o untangle him- 
self, but It is only a last convulsion . he looks at ns; he 
I'lutcbcs at tbe earth with his hands, and dies. 

After the Oerumn biplane had stopisKl burning we 
came nearer The motor was the only thing left, and 
we found a Ismib which, forloimtely, hud not evplialed 

The fight between two aeroplanes is merciless. One 
of the two must jierlsh. Tbe aviators know It, and still 
they are eager lo fight 

Are the Zepixdlns to la* feared? The Ocrmaiis at the 
ta‘gliuiing of Ibis war bad placed great confidence In the 
activity of their dirigibles. Are they a grave nieuaee 
lo the security of Ihe French and British armies? This 
Iiaa seriously been <*onsldered by our vtat maior. Some 
seliemcs have la*eii evolved, and many jtleces of light 
artillery have been placed at strategic points, with the 
(iur{K)se of destroying the Zepi»ellu« should they attempt 
a raid. 

Ooneerirfng the efficlenoy of the Zeppelins, we have 
tbe official investigation made by competent aulhorllles 
at Lunevllle. at the time that the ’’Zeppelin IV" landed 
there. From the speed entered In the log-book of the 
dirigible and after examination of tbe diagram of Us 
flight. It appeared that the maximum siieed attalmsl 
was only 72 kilometers (45 mllea). 

Furthermore, the log-lswk referred to a load of 4,8(X) 
kilogrammes (10,582 pounds) for an asceimlonal force 
of 20,501) kllogramates (46,104 pounds), that is, a pro- 
ia)rtlon of 24 jaw cent, which la exceedingly small The 
consumption of fuel was 136 kilngrammes (298 lajunds ) 
iwr hour. Tbe supidy was 050 ktlogrammos (2,094 
pounds), enough fur a trip of seven or eight hours. To 
attain the height of 1,900 meters (0,234 feet) indicated 
In the diagram of its route, the Zepiiellii had been 
obliged to throw Off 3.000 kilogrammes (0,614 pounds) 
of ballast. As tbe equlianent weighed 950 kilogrammes 
(2,004 pounds), the total weight was 4,900 kilogrammes 
(10,802 pounds). This la equal, and even exceeds some- 
what the figure given ; and this without guns, without 
armament, without ammunltloa. It Is eate to say that 


c American at the Front 

n Zepiielln having to travel under military conditions— 
that Is to say. In high altitude and with Its war etpilp- 
mont— can carry a suiaily <>f fuel and oil which will 
last him not more than ten hours; and in case of head 
winds, even of the slightest, it will not cover a distance 
greater than 550 kilometers (341 miles).* 

Suppose that a Zepiiellii, starting from Metz, were 
flying toward furls, the dlstaiiec it novid have to co\'er 
would bt* 800 kllomelers (497 miles). During this trip 
It could tiot rise higher than i.ixx) or 1,200 meters, 
which Is not a snfilelent height to protect It from the 
Are of our artillery. Aiul then, the iuvulneriililllly of a 
Zeppelin Is far from being whiu has bw'n represented. 

The bombs carried by the Zt'piiellns measure J meter 
and 20 centimeters (47 inches) In length and are 20 
centimeters (8 Inches) in diameter. Their weight varies 
between 100 and 110 kilogrammes (220 to 242 laninds) 
They are loailed with picric acid. 

Bombs used by Hen)plaue8 are exploded by the shfs-k 
of imiuict with the earth or any bard matter T^gy^are 
loaded with round balls. Their explosion Js >iccom- 
panied by a cloud of dense black smoke, acrid of smell ; 
the same smoke that accompanies tbe explosion of cer- 
tain (iermun shells. These bombs are mounted like 
arrows and liaxe a triangular arrow shaft or feather of 
steel. I’nictleally the whole weight Is In the heiid or 
body, so that the bomb will fall like a ns'ket and strike 
IK*rix‘ndleiilarly The system of aiming Is simple. While 
the aviator Is In flight the bombs are siisis’nded by a 
light tbrend, and the ohs**rver, on determining the point 
he wishes to strike, detaches the bomb without touchlug 
It, simply by cutting the thread. 

When the vertical rudder of the aeroplane lies 
straight In the axis of the machine, the aviator alms, 
with an Indicator affixed to the fuselage. This Indi- 
cator Is a small ring with a metal linger When this is 
In lino with the target the bomb will reach Its mark. 

The firing of guns Is a thing almost Impossible, the 
speed of (he aeroplane being not alwajs niilform and 
the wind Imliig variable The deviation of an aeroplane 
bomb, no( withstanding its weight (20 kilogrammes or 
44 iMiunds) and the rapldlt.x of Its fall, may vary 
greatly It Is for this reason that the point aimed at Is 
not generally reached, especially where the machine l.s 
11,1 lag at a high altitude 

The Current Supplement 

A \AI,rABLE feature of the enrrent Stiprt.rMKNT, 
of the .SciKNTlFlc AMKSirAN, No 2029, for No- 
vemlior 21st, Is a very compn*henslve article on The 
(Jan* of the Woundwl, which conlains much Inlernsl- 
Ing Information on this important, tint little undcr- 
slcMid, branch of an army In the field It tells ahout 
the organization of nuihulance and hospital eorjis, 
how (he Injured are found, treated and conveyed to 
the various hosidtal stations; the first aid packets 
carrlwl by all soldiers in modern armies, and a descrip- 
tion of the use of dogs by the Ilptl t'ross workers, 
together with numerous lllustrnMons of thesi- features 
and of a military hospital train. A comparathely new 
Idea In aero work Is Ihe use of adjustable wings and a 
variable siieed motor, and this la the subject of .an arti- 
cle by an evisTt which will t>e appreciated by nil Inter- 
ested In neronaufies There Is also a report of some 
new exiKTlments on aeroplane problems by M Eiffel, 
the celebrated French authority. The article on the 
design of floats for liydro-neroplanes Is concluded. In 
Ihe article on museular activity and thought processes, 
the writer reviews the various iisyehologicnl theories 
thal have prevailed, and makes an Interesting addition 
thereto. The description, with illustrations, of a home- 
made eloctrieul Incubator and hnsider, which most 
anyone can make, will delight every amateur chicken 
fancier Other artteles descrila* devices for regulating 
the flow of effluents or streams; n slow-sprs'd electric 
motor; measurements of textile fibers, and Information 
about fuel alcohols. 

Prize for a Stump Puller 

Craddock Agricultural Society of Cape Colony, 
A South Africa, has offered a prize of fl.'i (.j(7rttVj) for 
the la*Ht, cheniiest, and most elTeetlve means of pulling 
stumps (“stubbing,” as they term It). The test will bo 
hold at the 1915 Show, and entries must lav made by 
February IWh. 1015 Application forms can be had 
from the Bureau of Foreign and Domestic (.Vimmorcc, 
Washington, D. C. 

* It will lie noted tbat tboM data relating to the Zk'iipellna 
differ from those which we hsve pnbllstaed In tlie ScissTirio 

Auzsican. 



When the bridge ie closed the leavee Interlock end act ae a aliBple epan from pier to pier. 


T he longest bnocule hi'ldge in the world, cromilng 
the United States nhlp eanal at Sault Ste. Marie, 
Miehtgau, now has been In suoecafiful operation for 
iDeveral inoutha, and aside from Its record slae, It pre- 
•enta many intereatlug and novel (sdiits in design. It 
Is itWl feet In length between centers of frtmt piers, or 
336 feet from trunnion to truntilon, and has two fold- 
ing leaves, which, as shown in the llltistration. Inter- 
lock In such a manner us to form a single rigid s|mn 
from pier to pier. This is the lli-st time tliat this 
feature of bascule bridge construction has ever been 
aceoniplisbtHl, and unturall.v liicMaises tlie length of 
8|ian across which such a bridge may 1 k' ustsi The 
Hault ate. Marie bridge has its leaves of the Strauss 
heel-truunlon type, each leaf being fanned of two 
riveted trusses 168 feet In length and 65 feet deep, 
spaced 20 feet aiwrt on the centers. They earry a single 
track for the Uanadlau Pacific Railway, forming a jsir- 
tlou of the International bridge across the St. Mary's 
River. The leaves are coiinterbulaiKtsl by heavy, over- 
iiead masses of concrete, which arc suspended from 
counterweight trusses cunuet'ted to the bascule trusses 
by parallel links. Bach leaf with Its mechanism Is car- 
ried on a tower, the trunnion being located nt the base 
of the framing carrying ttic l>earlng for the counter- 
weight and eonutcrwelght mechanism. 

The siieclally Interesting feature of the new bridge 
Is the arrangement made for allowing for expansion and 


so unique as to have aroused considerable attention. 
Tlie system of top and liottom chord locks at the center 
of the span provide for compreHsiou, t«ision, and shear, 
and have been so carefully arranged that a strung and 
homogeneous structure has been secured. 

Economical Power 

A LTHOUOH the «‘cuiiumlcal generation of power bus 
for many years been a theoretical la'opoaltlou well 
understcKsl among ciiglnecrs, there are stUi too many 
plaJits wliere either the fear of “complleatlon," or a 
lack of understandiiig of what can be easily aecom- 
pushed, Is keeidiig dtsddodiy wasteful power idants In 
oi)oratton. In contrast with such Is the equipment of 
the Ford Mot(« Company, at their new Detroit shoiM, 
which Is ]>roi»al>ty the mtsit elaborate and complete com- 
bination of economic methods and apparatns that has 
lieen Installed in this country, and Is a moat Interesting 
example of systematic utlllxatiou of practically the on- 
tiiH* heat value. This outfit consists of units of a two- 
cylinder gas engine, arranged in tandem, and a tandem 
compound (‘oudensiug steam engine, both connected to 
the same shaft, and capable of developing 6,000 borse* 
1 lower. 

It Is well known tlwt a gas engine works must 
economically when under full load, and it Is, therefore, 
not intended to (d>erat« one of these units, of which 


adjotnliig buildings. The exhaust from the gM engla* 
side goes to a snperiieater located In Ute steant llM 
between the high and low pressure steam cyllnden, 
thus utUlalng a portion of Ite heat to regenerate 
steam before it reaches the low pressure cylinder. Ain* 
other portion of the hot gases of the gas engine eihaust 
is pas^ throu^ the jadeet of the high prewtun ateam 
cylinder to prevent beet losses here, Instead at naliig 
direct steam from the holler, as Is oustomary. All at 
the exhaust gases are then led to a feed water beater, 
through which alt the water required for steam pur- 
poses passes. This feed water Is first circulated through 
the jackets of the gas engine eylluders, where It reaches 
a temperature of from 160 degrees to ISO degrees, and 
In passing through the heater the water Is raised to 
200 degrees. It will be seen that for all practlosl 
purposes all of the heat generated la utUlsed, and the 
economy of the plant should be marked. 

The gas engine elde le of the four-stroke eystem, with 
cylinders 42 Inches In diameter and 72.]n(di strohek 
while the steam cylinders are 86 and 68 Inches oiams t T 
and 72-lncb stroke. 


Award of the John Beott Bledd 

T he city of Philadelphia, acting on the reconunsit* 
datlon of the Franklin Institute, has awarded tbs 
John Beott legacy medal and premium to Blmer Am- 


contraction at one end of 
the span. Tide Is accom- 
plished by placing one en- 
tire tower with its leaf and 
countei'weight un rollers, so 
that tl'ls end of the sjMn Is 
free to move when the 
bridge la closed, but when 
the oitenlng mechanlsin Is 
in otieratlon the tower may 
be held stationary. Wluai 
the bridge is lowereil tbe 
liottom chords unite aome- 
wtmt In the same fashion of 
an ordinary ear coupling at 
a tension binge which cun 
lie locked so tliut the two 
loaves are joined together, 
and under a live Imul net 
aa a single span from iiler 
to pier. 

The bridge Is oiM-rateil 
from one ojierator’s liouse 
by electricity, and may be 
opened and closed in 1 Vi 
minutes. A hydraulic con- 
trol with an oil pump cn- 


brose Sperry of New Turk, 

' " ' I N. y., for his gyro compass. 

On battlesb^w under so- 

r tton, the shlfttug of large 

masses of magnetlo mats- 
precludes the use of, 
the magnetic compass, and 
evenln an ordinary irOD rss> 
sel, tbe material of the ship 
^ and Its dlsposltitm must be 

rompensated for. The gyro 
MlWCyii compaas Is entirely non- 

magnetic and Is unaffeoted 
by the proximity of Iron. 
For some yesns Ur, 

Sperry has devotsd pHus- 

I - T tlcally his whole time to 

overcoming tbe numerous 
physical dlffloultles 

a gyroscope to a emu* 
pam place w a msjg- 

an instnussRt 
which aotomatlesl'ly OOP- 

Baecule bridge acrose the United Slates ship casal st Ssult Sts. Msfis with lesvss foMsd. re^«°rf**The^^wSrAS 

whiifi) Is anaffBOtod h]^ tbs 

there are four, unless there Is at least half a load for It. rolling of tbe ship in a heavy sea. Bis -"- rrHiV mhy 


ablee the c^ierator to adjust Whhfi* Is unaffSotoil W’ Bm 

the position of the tower aironllng to tem;ierat(ire. there are four, unless there Is at least half a load for It. roOIng of tbe ship in a heavy sea. Bis -“" urtny MAir 

When it is realised that the superstructure Is 4'J« feet Then the steam side of the unit wlU handle the extra he made in tbe form of a rntpiipBSS phltli 

long over all. Including towers, the amount of contiac- load, which enables It to do all the regulating. It alope be made to actuate secondary or — peafft uMdidSM 

tlon and expansion whlcli must bo allowed" for can U- la-hig provided with a governor, and no provhdou for mounted In any desired port Of the vesssl. tDu 


long over all, including towers, the amount of contrac- load, which enablcsi It to do all the regnlatln 

tlon and expansion whlcli must bo ullowe-d" for can U- liehig provided with a governor, and no pre 

readily appreciated. The entire structure coutalns governing Is provided for tbe gas side. The 

about 1,400 tons of structural steel, and each Imscule haust la connected with a surface cnmUinagr , 

leaf with Its n<x>r system weighs about 400 tons While the vacuum’ is regulated according to the al 


governing Is provided for tbe gas side. The steam vessels such an. arrangement Is vsey ^ 

haust la coonseted with a surface coodsaser, in whtldl the master compase may be twmr 


the bascule bridge long has ceased to be a novelty, yet , temperature, and the warn drouiaUng 


the vacuum’ is regulated according to the atoaosphertc arsBor ']^te sod .pPoteded -fff ft ii 


tbe featnree lucortwrated In tbe preeeut structure a 


condenser is passed through the hesttof system In tbe Asi!treyed^ 


water fram the stEl he avsIUtols when all the ‘iii ysis^ey deiiil|li|W|^ ' 
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Wirelessly-Controlled Beacons 

A New Use fot Hertzian Waves 


iSfNMim? ^ tbe aaXtity at ithtps 
It tew to, AmHwatA pArto of the 

iji ttaeiv oaonw to tostall beuoona and 
1 tootetod iKMdtk>n% the faf^iguale to be 
f About SO woonda whenever the 
t tog nodetw fia«h a warning of danger 
i 11|MIhhib8 tfrlth a townf oontalniog mo- 
, fog-horn and light, but quite uii- 
, although over a mile frean the ahore, waa 
i aiMtratton with acoomfwnying letter- 
a natte iThuftbra Ughttwaae, off the coaat at 
OwadlMri tn the gcnawno 
dgdwiOAN of Itay aoth Uat. 
not tida la oonneoted by a 
otffabla^ oaMe with the 
ai;pi»A;)ata^ where the 
'Haaiite and angina, etc., for 
ttm'gmnmton are hotned. 
tile Llghtbouae 
'^hw^^ alao have an auto- 
wtlb Wnon in the ahape 
of a very powerfnl ooaty- 
uno at Osmxh Head. 
whhA' la onattended, hut 
fit dilheB at regnlar inter- 
vale gU night and every 
nlf^ lut tuma itaelf down 
aatoMtlieally during the 


mwy have further pro- 
VUM antomatie aoetyleue 
gaa-gnna aa fog-elgnala. 
nteee, once aet gotiig, would 
continue to feed and Are 
thMawlvee at prtgier Inter- 
vale until the fuel ahould 
baooine exhanated, which 
woidd occur only after eev- 
era] weeka. Theme guns 
ate the outcome of an Idea 
which emanated from 
Iteeera. tx and 0. nteven- 
aon <ff Bdtnburgh, englneera 
to the Oommbwionera of 
Moythern l,lgbthonaea. 

They are of the utmoet aer- 
'vice to ahlpplng In foggy 
weather since they not only 
walto pamlng veaiieU that 
they are near danger, bat 
tiuw can be regulated to 
Are at precbw intervals, 

Variable for each guu, and 
thus denote their wboro- 
abodts on tbe coast and 
enable the captains of ships 
to verify the aniroxlmate 
postUons at their veaeola at 
' a dwe when visual obser- 
vation may be impossltile. 

Of course it would be waate- 
fal and a nuisance to the 
puUlfi to have fog-siguals 
foihg continuously when 
there waa no fog, and altnl- 
lar arntngementa to thoae 
at Platte Fougbre could 
have been made to turn on 
goa-gun with the on- 
cflgnt^ of fog by aubmaslne 

caiiie and tom again when tbe weather deared. 

eapense, however, wonld eonatdemble, and ol- 
tjbongh tjbegan Itaelf to aoconatradedae to be unaffected 
by Changea of weather, the oable might uoncelvably 
hceafc down during a Atomi and tj^a Wonld be doubly 
dtongerottt. because U It happened bufoiw the -weather 
htfcetoe foggy, the gun would not he firing when wanted, 
1^^ ahlpplBg would be endangei^ by a false sense of 
aepurlty, tor tbe captalaa at ,veaaels, knowing the guns 
i^ba to oertaln podthna, and not heartag the reporta, 


itMitamatic aWtoWtua of the dtowodb headlight 
;1i|^.<|l(ltolid te be muKiAi^ble to ontalde >>fincuoea, and 
Wlreleaa Telegraph Oonihay was ap- 
MS With a View tO provtdbg m InaialiatloA whtob 
feadfoiiiff and tamed at will ftotn a diatame in 
i«%ld«|!^,aiKi atofi-tlie firing 

|aat to worn, 
'the' problem. 


By Major H. Ba&nerman-Phillips 

It must be remembered that the dilHculty of solntton 
mu increaaed by the fact that the apparatus in direct 
mechanical connection with tbe guns, that Is, the “rt>- 
celvlng** station, has to be left entirely withont atten- 
tion for long tierlods, daring which it to not only ex 
posed to the vagaries of climate and weather, bnt sub- 
lected from time to time to all sorts and couditionm 
of slgiutto from wireless apparatus from pasHlng shtiw, 
which are for more powerful than the controlling sig- 
nals, but which nevertheless must not be permltteil to 
influence tbe “control.” Moreover, the transmitting 


Wirelcaely-controlled beacons. 

plant on shore, which actuates the district “receiving” 
station, has to be left In the hands of men who know 
nothing about tbe Marconi or any other wireless appa- 
ratne, and who must work the control on simple but 
definite directions involving no exercise of technical 
skill or knowledge. 

How the Gun to Opwatod. 

In order to illustrate how tfito to done. It is well to 
commence with a description of the Btevenson-Moyos 
acetylene gun, a drawing of which to given in Fig. 1. 
The gas to provided either by a oirbide-to-water plant 
or ftem cylinders of acetylene diasolved In acetone, and 
la led through tbe stopoock B Into the expanding bel- 
lows A. Aa the gas enters. It opens out tbe bellows, 
driving up the rod J), and with it the Inner container B 
at the alr-gaaometer (which to counter-balanced by the 
weight 0), thus drawing ato to through the air-box B. 
As B rtoao It drives upward the rod /. which performs 
two functlona: TIm first to to wind up, against the 
adrion of a mrtog, an emery wbed to tbe 


chaml>er H, which leads into the twse of the gun (f. 
The second function to to actuate a frip-gcur which, 
when I he container B has reached the corrw-t height, 
suddenly (-loses the gas admission valve and opens 
another valve which allows both the charge of air lii 
B and the charge of gas In A to flow together Into the 
gun. In which they form an explosive mixture, correctly 
proportioned l>.v the rcsis-etlve volumes of A and E 
(nlM>ut 1:1,1). At this inumeiit tin- rod I releases the 
emery wheel, which gives a vigorous hulf-revolutlon. 
rressing against this wheel Is the end of a nsl of a 
siK-clal stMirklng metal J, 
forced down with uniform 
pressure by two weights. 
As the emery wheel 
gives Its half-turn against 
the end of this rod It 
throws ofl' a stream of 
sparks which tire the ex- 
plosive mixture In the gun 
The muBsle of the gun 
opens Into a (-hamher L, 
whose walls are cimi)>osed 
of several concentric layers 
of metal net. each layer lie- 
Ing siNiced about half iiii 
inch from the next. These 
layers of net serve to keep 
the spray, even hi the 
heaviest seas, from enter- 
ing the mussle, whereas 
they allow the explosion, 
reflect isl by the thh-k metal 
disk K, to pass out In all 
(llrtH-tluns. The position of 
K aliove tbe miissle to of 
importance, and an adjust- 
ment Is i>rovide<1 tiy which 
this iMistttou Is regulated 
and the gun properly 
“timed.” 

Action Automatic and 
Continuous. 

As soon as Die charges of 
gas and air from A and V 
have liecn passtsi together 
Into the gun, conms-tlou 
with the hitter Is autie 
matlcally cut off and ttie 
gas adroisstoii valve Into A 
is oiicned, so that the whole 
process to reis-ated. Tlie 
time oirtipled by each cycle 
(leiieuds on the rate at 
which the gas is allowisl to 
enter, so that the nuiulior 
of signals fired In o minute 
can be regulated In this 
way 

It is clear that this proc- 
ess will gi> on rciM^atlng it- 
self with perfect regularity 
until the supply of gas to 
exhausted, which wonld lie 
In two, three, or four 
weeka time, according to 
the al«c of the generator. 
But by tbe Installation of 
the wireless control gear 
the supply of gas can be 
turned on and off whenever 
desired, and as a result the gnu can be left for a perloil 
of several mouths without attention, since It can be 
started whenever the weather ls*comes foggy and 
stopped oa soon as it clears. 

The Marconi Control. 

The Marconi Company's wireless control Is shown In 
Fig. 2. On the left of Fig. 1 Is the Marconi gas- 
admtoslon valve, which to Introduced lietwis'ii the gas- 
generator of the Btevensou-Moyes acetylene gun and 
the stopcock B. This Is a needle-valve (vmtrolled by 
two electro magnets, so arrangetl that when the flrst 
magnet la energised the valve oiiens wide and allows 
the gas to pass freely, while when the second magnet 
to energised. It shuts the valve firmly, so as to lie gas- 
tlriit even against a pressure of 20 pounds iier square 
Inrit— a valve considerably In excess of the maximum 
preasnre In use with this gun. 

Next to this valve to seen the water-tight metal Iwx 
contatoing tbe wireless receiving gear, part of the box 
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August Weismann the Apostle of Germ Plasm 

The Life Work of a Great Biologist Reviewed 

By Benjamin C. Gruenberg 


I N tbe OToUitlon of evolatton tbeorlen, the late Aniiuet 
Wetemaiii) will haye a place as the victor over what 
Darwin called “the lamarckian nonaenie." But he 
will be remembered for more than chaUenaing the 
Idea of tranamlsalon of parental modlflcatlona. Hie 
poelttve oontrlbutlone to evoluttonarjr thought have 
been reoetvlng increaaing oonaideratlon and apprecia- 
tion In more recent yeara. Tbe theory of the con- 
tinuity of the germ-plasm, tbe theory of amphimixis 
as the source of Tarlations. the theory of heredity 
resting on the concept of the germ-plasm, and the 
theory of germinal selection constitute, on the side of 
evolutionary thought, Welsmann’e chief contributions 
to the science of the last half-century. His studies 
In the development of files and of water-fieas developed 
a technique for the study of embryology which has 
been of great value to other students, aside 
from the facts that he himself discovered. 

August Weiemanii was bom In Frank- 
fort-on-the-Maln, the son of a teacher 
of literature. He rccelve<l hie early 
schooling in hie native town, and at 18 
years of age he went to the Univer- 
sity of Oftttlngen, where he prepared for 
the practice of medicine. This practice 
did not hold his interest, and a few years 
after getting his diploma he went to Oies- 
sen to study zoblogy with Leuchart. He 
was so successful In his studies on the 
embryology of the two-wlnged Insects that 
he decided to apply his methods to other 
groups of animals. In 1862 ho became pro- 
feaeor of soblogy at the University of 
Freiburg, where he remained for the rest 
of his life. Shortly after becoming a pro- 
fessor. his eyesight became so weakened 
that he was unable to use the microscope 
for about ten yeam. During this lime It 
was necessary to suspend all research 
work, and most of his reading and writing 
had to be done with the help of others. 

This period of enforced abstention from 
work with the microscope probably con- 
tributed very largely to the development 
of those speculations which form so prom- 
inent and distinctive a part of his life's 
work. In 1874, while resting at Lake Con- 
stance, he found a water-flea of a kind 
that was new to him, and was much im- 
pressed with Its availability for micro- 
scopic study, on account of Us transpar- 
ency. At that time the modern microscopic 
technique was still In Its Infancy, and one 
was compelled to choose inalerlsl for study 
not according to Immediate needs, but 
according to the condition of materials 
that came to hand Weismann decided to 
make a study of the Daphnlds. In this 
group he worked out many of the physio- 
logical processes as well as the develop' 
ment and llfe-blstory, finding the relation 
of the alternation of sexual and asexual 
generations to external conditions From 
these studies he passed to the eggs of the 
Jellyfish, on which he published a mono- 
graph In 1883 In the meanwhile. In 1881, be had 
made a study of the relative length of life In different 
groupa of animals, from which he concluded that the 
duration of life In any species was an adaptation to 
the conditions under which the species lived, and that 
physiological death was not a general phenomenon, 
since the lowest animals, the protozoa, never die ex- 
cept as the result of some violence From this It 
was but a step to the idea of the germ cell, and then 
to the continuity of the germ plaam — Ideas the de- 
velopment of which occupied bis best thought for 
the next twenty years 

In practical conslstenoc with his repeated demand 
that the l,amarcklan system of thought, the assump 
tlon of the transmission of changes In the parents-- 
or of “acquired characters,” as they are sometimes 
caHed—bc supported by suitable evidence, he himself 
started some experiments. After analyzing all the 
alleged evidence of such transmissions, and after 
finding that the removal of the tails from twenty-two 
generations of rats bad no measurable effect on tbe 
length of tails still produced, he came to the conclu- 
sion that such transmlsslona have not been proven 
This conclusion, though negative In form, was a real 
oontrlbntion to the progress of science, eince it cleared 
the ground of a great deal of mleconoeptlon and un- 
4 . 


warranted aeaumptlon Hie own experiments ware 
followed by those of other workers, and so tar the 
results, with the exception of some very recent experi- 
ments that have not yet been thoroughly analysed, 
Htlll aupimrt the negative conclusion tlrnt modifica- 
tions In the body of an organism are not reproduced 
In the offspring. Tbe fact that alcoholism does not 
show an influence upon the offspring can be explained 
on the Welsmannian hypothesis without resorting to 
the Lamarckian explanation. 

Weismann rejected the Lamarckian theory only 
partly on the failure of tbe evidence. From the nature 
of his own mind, the lack of evidence was not the 
chief obstacle. Tbe imposetbUity of conceiving a 
meehaniem that would account for the facte of organic 
inheritance and at tbe same time permit the trans- 






mission of modifications, was to Weismann the greater 
difficulty. Darwin’s theory of pangeneels attempted 
to meet tbe requirements, but failed to do so Wels- 
mann’e original position was summarized by him as 
follows; 

1 Acquired characters are such as result from 
external Influences upon tho organism. In contrast 
to such as spring from tbe constitution of tho germ. 

2. Characters can be Inherited only in so far aa 
their rudiments (“Anlagen’’) are already present In 
the germ-plaem. 

3 Modifications wblsb are produced upon tho 
formed body In cousequenee of external conditions 
must remain limited to the organism In which they 
arose 

4. The same Is true of mutilations, and of the 
results of use or of disuse of tho parts of tbk body. 

T) No such modlflcatlono of tho soma tthe tlsaues 
and organs of the body, as distinguished from tb« 
reproductive cells)— that is, such as^are produced by 
the environment or by the functions <rf the organlam-— 
can bb transmitted to the gemxolls, from whMi the 
next generation arises. TTiey are therefore of no 
account In tbe transformation of apectn. 

1. Tha only pltnolplo that rMOAins for tho explana- 
tion of the tranafonnatlott of a eptftlai If ^iroot 


germinal vartatlop. Thoae i^wmlattoM 1 

apparently paradoxical ocmclnstott that the ^ 

the offspring of the bodg of its parent, but . jfo 

constitution and charaotew from the 1 
cells: but these in tom owe their <ihaea«terf;;4liit lo 
tbe bodies which bore them, but to the gurm-ell^'^fniai 
which these btslles were developed. The bo^.hli In 
fact, tho offshoot of the germ-cell, not the genfftfllfl the 
offshoot of tbe body. According to this ttw 

body la simply the carrier the geiin-plaaij|e;' Whlcta 
Is self-perpetuating or “Immortal,” In tho aenta /tbit 
It maintains Its Identity from generation to f^or- 
atlou. 

it must not be supposed that tbe Idea of tiw aon- 
tlnuity of tbe germ-plasm was altogether neif 
Weismann. It is one of those fertile aaptratfolM'iWM 
arise spontaneously In tbe minds hf many 
men. This idea was first clearly ngpraiiBd 
early In tbe nineteenth century hiy the 
anatomist Owen; later we find it Hi Hh 
writings of Virchow, the founder ft mod- 
ern pathology, who, In 1868, put tt faith 
as part of his general doctrine, aalls 
from cells;*' it was also part of Haaofeal's 
system of general morphology, aa mi Inoi- 
dent to his doctrine of the conttaatty of 
parent and offspring, It was lndepa04|ootiy 
formulated by Nussbaum and by ^laager, 
who In 1878 spoke of tbe continuity pf tho 
germ protoplasm which is Inclosed within 
the body of the developing organloan, but 
reserved to produce future generations. 
In this country, about tbe same tine, tho 
late W. K. Brooke gave expression to a 
very similar account of tbe function of 
tbe fertilised egg in producing on the ono 
hand a eerlee of cells that are to form tho 
body of the individual, and on the otim* 
band a aeries of reproductive elesHwnta 
that are to develop Into later genenatlous 
of organisms. 

Weismann laid stress on the germ-ffloem 
rather than on the germ cell, and he 
located this plasm in the nucleus of the 
reproductive cell. More speclflcajlf, the 
plasm must reside In the cbromotln of the 
nucleus Weismann pointed out that tho 
gcrm-plasm must be conceived of as having 
a very complex structure, since It has been 
exposed for thousands of generations to 
tbe action of such external influences aa 
may reach It through the vlclesItudOB of 
tbe organisms In which It has been sue- 
ceeslvely carried. He postulated certain 
elementary biological units, the Mopboret, 
comparable to the hypothetical “gom- 
mulea” of Darwin, and the “pangens" of 
De Vrlea These units wore supposed to 
be combined Into groups called “deter- 
minants,” one of ttaoBo eorrespondittg to 
each cell or group of cells that conatltuto 
a definite character In the development of 
the organism. That Is, the presence of a 
determinant In the germ-plasm detsminea 
a certain development; another deter- 
minant In Its place would bring about a different ehar- 
acter In the organism. These determinants are aggre- 
gated into still higher units, oallecT “Ids,” each of 
which Is supposed to contsln a complete arehlteefnrxl 
outfit tor all the characters of tho species. l%eae 
units are visible with the aid of a mlcroaeope, and 
correspond to chromatin granules. A number of 
these ids togetlMr make up an "Idant," and anwag 
them there is Individual variation. The Idants have 
been Identified with the chromoeomes. 

Now, while this series of subordinate units xmK/ 
aeom like a very complex and arttflclal system of 
Bpooulattons. It is significant that oertata deductioaa 
made from these bypotbesos have been verified by 
direct observation. In 1897 Weismann said tbgt tbsre 
must be two kinds of nueioar divisions. If bis theory 
of tho constitution of the germ-plasm was true. There 
would bo first the division In which each ohromosomo 
Is split longtbwiss, so that each new nuelous rocsiyea 
an exact hall! of oach Id. Uten there must be apbtMr 
kind of con dhrlalon In which the obremoaomw iiM 
so split isa to give io each now oell only one-hall gt 
the fate present In tbe motbergiucleiM. The fotte 
kind of nucleer divteion was tfeen wall kndini to 
ooeur In the eettreo of all oortoal oelt 4ivlainn tin 
<1 



tCnuiieo aerator baaln, ahowiat the noisica and the central outlet clot. The wporlmeiitol aerator at the Rye outlet of the Kensico reserroir. 


DTlpinnth Aarator fbr 
]i|irar York*! Wator 
Supply 

A TjTHOBGH. unfortu' 
fWCely, much of the 
iMfUlfleent engineer luR 
work on the great Cntaklll 
AQttednct of New Tork city 
oraet lie hurled far undor- 
gromid, there are many 
otttcrouPlngM here and 
tUece that will give the 
tukiwyer eome idea of the 
wouderful water KUi)i>ly 
ayateui IUh money h n e 
bottllbt. l?iidoubtedly the 
moat apectacular featuree 
wlH be the two mammoth 
aeratorH, imo at Anhokau, 
where the water may be 
PDrihed before entering the 



The Kenalco aarator aa It wRl lotA when aeratlag the water of the Cateidll aqueduct. 


aqueduct, and tho other at Kenalco, where the water growtba. The one drawback to thU apeetacular feature through tho outlet slot 
may Iw inirMed ngnlii before entering the dty. The of the aqueduct will be the odor extracted from the aluioaf Idoutloal In dewfgn 


Hiutill e.\|H‘riiiH‘Ntiil aerator 
now In aeivice juat Iwlow 
the Uye dike of the reser- 
voir. A jihotuBiniih of this 
aerator la repniduced here- 
with. 

One of the pictures 
shoWH how the large aera- 
tor will look when the 
water la turnetl on An- 
other la R photogruiili of 
the basin ns It now looks, 
showing the rows of noz- 
zles and the broad slot, 
covered with an Ircm grnt 
Ing, that runs down the 
niUldIo of the basin, and 
tbrongli wblrh the water 
will pour Into the uiiue- 
duct. The water In the 
basin will Ih> very shallow, 
as It will ptmr off quickly 
The aerator nt Ashokan la 
and eoiistrucflou with that at 


latter aarator will uiuloubtodly come In for far more water by the air Thia may be plainly noted In the Kenalco, and miulres no separate description. 


atteution thou the former, 
owing to Its proximity to 
the city. Visitors will find 
It well worth their while to 
make the trip to this sisit 
where the groat aerator Is 
la full alteration. 

In a park setting, laid 
out by B 1audsetiiK> archi- 
tect, Is the enormous basin 
covering three acres, and 
measuring feet in 
length by 240 In width »1 
th«« widest iMirt Tho flttor 
of this baslri la studded 
With nozzles arranged in 
rows. There arc l.tVK) noz- 
ales altogether, ond when 
the aerator Is In full oi>- 
eratlon each will sismt a 
Jet of water from fifteen to 
twenty feet high. The 
water will Issue In fuu- 
abaiwd, whlrllug fouutuiUB, 
which, owing to the close 
apacliig of the nuzzles, will 
Intersect and break up the 
water Into a mass of spray. 
Along the edges of the 
basin and at the ends of 
the rows of uoszles, there 
are groups of nozales, some 
arranged to project a tallei; 
fountain than others, and 
all being designed to pro- 
duce H very artistic effect. 
As the aun-llght strikes the 
spray from those hundreds 
of fountains, It will be 
broken up into rainbows. 
Ily biaaktug up the water 
Into spray, it will be 
bthughl into Intimate con- 
tact with the air, which 
will thtw oKidlae some 
nf Us hatmetOtm. Aenp 
tlom win be paettetiiaHy 
needed to the piU when 
StahAto! In laltes. is 
iMWIh la Agqttiiiti a« un- 



The Shipment of Petro- 
leum at Sea by Sub- 
marine Pipes 

M ICXK'O aprioars des- 
tined to become the 
wiirld’s priiicifial source of 
IH'lroleum llloU oil fields, 
situuled netir the tlulf of 
Mexico, have been worked 
for several jeiirs, iiUhough 
the fransiKirludoii, and es- 
pecially tUe shlpuionl of 
the oil, prest-iit great dlfll- 
cullles, due chlefiy to the 
defi>ctlve organUiitioii and 
e(|iii|)mciit of the i)or(s 
The prliicl|inl ports of 
tills const arc Taiiipico, 
Vera t'rijz, and I’licrfo 
Mexico Most of the oil is 
shipped at Tampico, but a 
considerable and steadily 
lucreasliig quanllty Is ex- 
ported from Tiixpam, the 
nearest jiolnt of the coast 
to the oil field of Potrero 
del Lin no Tiixpnm pos- 
sesses neither shl|>|)liiR fa- 
cilities nor u breakwater 
Inside w h 1 c li v(>HseIs can 
find shelter. Moreover, a 
Iwir like that of Citsahlanon 
sometimes prevents vessels 
from etiterlng or leaving 
the harlHir for several days. 

The company that op- 
erates th<- wells of Potrero 
del Llnno has ndoiited an 
Ingenious dt'vlec for over- 
eomtiig thes(' obstacles to 
the sliliiment of Us oil. It 
has laid submarine |ili<os 
which, starting from the 
shore, eross tlie bar uml 
• ('rmlnutc in lloxlble piltes, 
supisirted by buoys. The 
oil Is forced through the 
pl|K>n by pumps iilneed In a 
building near the shore. 


pl llflgk llli -. doa <0 Aa aR wnl mnand witelde the h«f Twapam i»i ftlliilc tta taak* from a giihmariiw pip«> The The first installation 

. vmaiMftik . IAMH oliowe tte land and *f (he pi|w and the pumping aUttoa. ' (OoncMaa on page 4W.) 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Tmdefiiarks 


A PrcqwUeivdriven Uiii«yele 

T HR iMsvullar motor vehicle itliown In the accompany- 
iiifr cnKraviiiK clainM a apeed of 70 mllea an hour, 
mu<te in at iHiutH, where It waa tiultt and tried out. 
The device la driven by an air propeller, which 1 m oper- 
ated by meane of a gaaollne engine. The 
big Bingte wheel has a diameter of 81 
Inchee, and is of aluminium, with a Holid 
rubber tire. The rider elta on a saddle 
within the big wheel, and tho frame which 
anpporta him, mm well an the motor, pro- 
peller, gacioline, and oil tanka, etc., la aua- 
pended ao that the wheel revolvea about It, 
leaving the frame In the aame upright 
poaltloii all the time. Thla la achieved by 
a ayatem of fiber bearinga In (xaitaot with 
the inner rim of the unlcyele. Two rollera 
and a pair of Mkida are located at the aldea 
of the big wheel, and their purpotie la to 
keep it erect while at reat. When travel- 
ing, the device bulancea like a hoop, of 
(.‘ounie, and thene latenil aupporta are 
lifted off the ground. No stranger eight 
can be imagined than thla exaggerated 
hoop, bearing down the road at racing 
speed. 

Electrical Music 

T llADOHlIS ('AHHjU, u well known 
Washington Inventor, In pntent 1,1<>7,- 
201, aaaigited to Rllla Kikmit and othcra, 
truateea, itrovlilea for pr(Kluclng muHlc 
electrically and for dlatrlliutlng mualc ele<‘- 
trlcnlly fnmi one gcnerutlng jilaco or central station 
many iwelving iwlnts so that persons at (heir respective 


deep and 10 Incbea in dlametar, with tb* aoune Of Ught 
in the fooua, only 83 per cent of the light ia effieottve 
on the (eilector, praotlratty all of which la concentrated 
into the road beam. Sixty-eevmi per cent of the light 
from the Bontce la available and used timnedlately In 



T HB head of the fruU md V 

watory of the Departawnt of h 

reported, applied for a pottUc mrtd^; 
the makltig of a new fora of t«bis miTW 

fulce. By tu» the wenli d 

alve experimasta, the dlsoorary« i ~ 
apeoialiata heUera etm h« Of | 
to all apple growers ha a g 
Ing their cntla and eacoees t 
come the commoB ptOfierty of ■ 
mill in the United Statee udileh f 
manufacture and sell the prodhet 
The new ayrup, o 
mode from seven gallons ef oi 
Is said to be of an attracttvci c 
stevllUed and sealed, WlU fc 
and la claimed wlU keep u 
condltlona as well os other ayrt^idjf,,; 


homes c 
atutlou. 


hear and enjoy umalo producwl at a central 


Non-drUuriufc Headlight 

G LARR has l»ccn tletlru*d as a misplaced light ; and 
blliuling and glare cfrfH'ts from headlights an* due 
entln'ly to Improiterly dealgiHsl reflectors and unaatls- 
factor,v c<aiiblmitli>uH of lumps and reflectors, tlarl and 
Albert Mutlssc of New York htive recently patented a 
aphero-iMirnbolold reflector which Is shallow and which 
coiK’entrates a lieam of light within a small angle, but 
llluralnatea a wide area In front and extends well out 
to tho sides of 
the reflector, and 
which Is devoid 
of glaring effect 
The reflwtor la 
ground from sine 
elnl glass Into u 
concavo-con vex 
lens (see Fig. 1) 

The oonvox-paru 
bololdal surface 
la s 1 1 v e r e d, in 
airtight contact 
therewith, and 
re-enfon-eil with 
electro-plating of 
copjwr, ami fur- 
ther jjrotes’tisl by 
a non-corrosive, 
heat resisting 
paint. The ex- 
posed concave 
Hpherlcal glass 
surface cannot 
tornlah, and la 
easily k^rt <‘leHn 
without daiigei 
of Injuring the 
ri'flectlng 


A nalcycle drtran by an aaroplshe prapoUw. 

front and to each side of the reflector, whereby a wide 
urea of Illumination in front and extending well out to 
the aldea ia obtained. Thla light is vital for crooalnga 
and turuM. Fur perfect adjustment of the source of 
light in the focus of the reflector, the source la mounted 
adjustably in the axis of the reflector. When utilising 
the reflectors for automnidle headlights, the source of 
light is mounted not only adjustably to the axis, but to 
t)e thrown out of the axis, whereby the beam of light 
may be directed upon the roadway within a hundred 
feet of the car. 

War and Patents in England. — One of the reanlta 
of tlie war has been a very marked decrease in the 
number of patent applications filed in the British Pat- 
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a taorecree 



flavior is described an similar to tha^'fpi^. 
of the syrupy aubatauce whloh 
from a baked aivle. ii, / 

A cider mUI in tho Hood giver IM, 
Oregon, will this tall undertake 
factore and teat on the retail mark^ 'i,^ 
gallons of concentrated cider, whim kitti 
repreaant 6,000 gallons of ordiaary^ pppMl 
cider with only tho water removed. 

DMixiietioii of Private Papon pwi 
ChedM 

VERY concern must find some maljiKid 
of dlspoeing of Its aoeumolation of pM- 
vate or oonfldentlal papers which have outlived litair 
uaefulneM 

Many mmbeniome methods have l)eeu devleed had th 
amne cases it la necessary for the treasurer of a «■» 
pany to have old voucher records carried to the ftnhaee 
romn, and he be obliged to stand by until the rawMa 
are destroyed. 

A large number of firms have adopted •cbedulea.'tOhd 
they destroy vouchers five, six, or seven years oM. IW- 
vate correspondenoe has a limit of naefulnees, as ppve 
orders, reQUlsltlons, etc. ; 

There has now been provided tor the treasurer’s Msi 
a "macerating machine,” which can l>e operated by hand 
or motor power. In uperathm the papers to be < de- 
stroyed are fed into the machine from a table loodlMd' 
at tho top ; iqliap 
entering a re^ 
tide the paparii 
come in contahl 
with c 1 r c u 1« r 
knives madS' igf 


After 
the rotary knives 


fsillng by gravity 
through s trough 
Into a box or 


Flu. 2 — DbtrtbuUoo ot llglit from so sstoouibile bMulliabt Otted Wltb s Isni reflector. 



HtOOOCS 

raw uwfft/acfWL 


yond all meida 
of Identlflcatlm. 

This method 
win no doubt 
find great fa»«ir 
with ail tmslniSB 
bousea where ^ 


--nutrtbutioB of ligbt from an aupmieMIe SesdUgSt fitted with the ordinary 


makes the reflec- 
tor substantially 
everlasting. The 
reflector i*onllnes the light reaching It, from ii light 
source |n the focus of the reflector, within a small 
angle of three degrees. Fig. 2 shows the result of a 
test by the Electric Testing LalMiratorles, New York, 
comparing the illuminating of this glass lens reflector 
with a metal one shown in SHg. 3. 

The width of roadway covered by the tight beam 
from the lens reflector is 10^ feet at 200 f^, and 31 
feet at 600 f^ The lens reflector hslng only 3^ inches 


Illumination of a lenS-reflector headiigbt eompared with that of a MMtal rofleeter. 


eat fifflcc. While the average number filed dally had 
prcvioosly been about a hundred, during the entin 
week ending October 3rd only 250 Wets presoited. A 
considerable portion of this decrease te attribdUdrie to 
lack of money, put the number of men >i|4io havo go«w 
to the front, and whose attention is ooriVpted to other 
directions, will eooeiwt for many. Then Sigato a gdaht 
many applications came from fovrignen, and toese 
sources have been entirely interrupted. 



AMptng t'P , 

Phonograph for Difforant ReeordA— Whiter Q. Hia«f , < 
of (toonge, N. J., in patent No. 1.108,208, adapts a Iptlfiilto* 
graph for use with rarious ktods of raconto, utoiV 
for tostance as thora in wbteb the gwow ia 
utototottog. had tiMhe to which the ahadtattokia 
^,vor^, ^ Mpplying g piuwiit** pf :rairtedwo«,.gag,£;',; 
«b» «f which may he coaraMcMty hteaghhtoW ’ 

.ttra poaittoB and to'earaatoaitettoh irite thoiitoi^ 
^of'toewmdegayejydr. ' ^ 
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1*1 woukt •troogly roc> ■ 
* oiiiia«o^the Pit*-U ” 
Byci^aM, madaiii.. ' 

It k ewtainiy tlw moit iMMamiuK 
so# ako the aatkat^r a«^wit cor* 
nelly. You •carcely RMkettha 
dimnM. yet the Iratm an atwaye 
^ smlir in the fMt Muilinn. 

We ham found Ae Pha-u hy kf 
the moft aatkheioiy fiolnvpien 

AW* banmipli 



dttiw mtar aba AnituMd, io^ kW 
iOnO aa>aanl, and tiank tlw "City of IVte- 
A month later ahe turned up In 
jthe Jlay of Bengal and captured and aalik 
fix yeeiaela of from 11,400 to 7,600 toaa. 

I Ttien, attm- the lapao of another week, ahe | 
waa nr Uadran, where ahe dropped a fawj 
lute the ablM>iug of the harbor and i 
botnihivded and llted the oil tanka. At ttwl 
[end of September she captured tour more| 
'MwelB and sank them, uatng a fifth vessel 
an a Ship ftw the prisoners. By this time sev- 
eral British cruisers had been sent In pur- 1 
I mitt, but althouKh they frequently caught | 

: sight at her, and captured her coUlers and 
[trasaports, she escaped them. 'Toward tbe| 
Icloae at Octotwr she carried through 
cessfuUy a daring feat at Penang nn' 
Malacca Straits. Rigging up a fourth 
snudeeatack, and flying the Japanese flag, 
aim steamed slowly, unchallenged, past the 
guns of the British fort, torpedoed the 
Russian cruiser “Jemtebng” and a French 
destroyer, and escaped unharmed. 

Finally, after destroying between 2S and 
1 80 ships, the "Bmden" was caught by thej 
fast Australian scout-cmlaer ‘'Sydney,' 
slater ship to the “Chatham” and h«t^ 
class, and after a running fight, inj 
which she lost two of her smokestacks 
. on fire, the "Emden” was driv- 1 
en asikre and burned. 

The cruiee of this vessel, her pluck, and ' 
her chivalrous treatment of the captured 
crews, have won for her the admlrStlon of] 
her enemies. In speaking of her destrac- 1 
tton, the lioudon Tlstcs said : 

‘We rejoice that the cruiser ‘Rmdrni’ 
has been destroyed at last, hut we salute] 
Oapt. von MQIIer as a brave and chivalrous 
foe. We trust his life liss lieen saved, fori 
if be came to Ixindon he would receive a j 
generous welcome. 

"Our maritime race knows how tO‘ad-| 
mire a daring and resourceful seaman, and 
there are few episodes of modern naval 
history more remnrkaWe than the me- 
teoric career of the little ‘Bmden.’ " 

The "Koenlgsberg" was reported about 
the same time as having been caught by 
the “Chatham” In a small inlet on the 
Oerman Bast African coast In water too 
shallow for the "Chatham." A collier was 
sunk at the entrance, and the depredations 
of this ship were thus brought to an end. 

Hie ffliipment of Petndeam at Sea 

I (Ootwisilcs from ♦*3’.) 

consisted of two fi-lnch pUws, of which one 
extended ll.tHSi feet and the other 8,150 
feet from the sboiv. These ptiies were 
laid by means of lighters. This method 
proved to Is'. laborious and objectionable, 
as It caused some of the Joints to leak. 
The newer pipes were laid by the follow- 
ing method • A runwnj . formed of heavy 
planking, with lateral guide rails or 
I flanges, was constructed on shore. In the 
line of prolougatUm of the submarine pipe 
and at the level of high water. The see- 
Oons of the pipe were assembled on the 
runway, which was us long as the whole 
pipe. When the sections had been Joined 
I the pll>e was llfletl and laid on carriages, 
plsced 40 feet aiwrt, each of wbloU was 
mounted on a single wheel, nearly as wide 
as the rnnwa.v. Before Immersion tbejilpe 
was covered with tuo layers of canvas, 
costed with hoi lar. 

The pltie wss drawn Into the water by 
a vessel which approached within l.flOO 
feet of the shore and was attached to the 
pipe by a steel cable. When the subma- 
rine pipe was 111 iiosttlon a diver attached 
I to Ite outer end a flexible pipe composed 
of six sectlous, each twenty feet long, and 
IfhStened the end of the flexible pipe to a 
Unoy. As the depth of water Is only 43 
fast, tbs length oT tlic flexible pipe, 120 
list, Is eutftclent to allow Its end to be 
MtHttht on hoard a veaael without oaaa- 
iM sxossalve tension. When the oil Vas- 
Sdt'k, yefl^y to fill its tanks It displays a 
to WMeh the pumping etatfem 
[ w^“ky WartlM Its pumps. Slxsdb^- 
Xtes tepM «*6 now to use and two 

Apnw' iMlt 'too® h* Mamt 
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Let us send 
this Free Book 
on Oxy- Acetylene 
Welding and Cutting 


r Some place in the manufacture 
or repair of every metal product. 
Oxy-Acetylene Welding or Cut- 
ting can lx used with great profit. 
To show you the wonderful possibilities this 
process presents and what other manufac- 
turers are doing, we've collected data show- 
ing just how these enormous savings are 
made. This book is full of meat for every one interested 
in the manufacture or repair of metal parts, 
if you are now using the process you should by all means 
know the advantages of using 


PREST-O-LITE 

Dissolved Acetylene 

Prest-O-Lite Acetylene Service furnishes the highest grade 
of Dissolved Acetylene in portable (cylinders, used as con- 
veniently as you use cylinders of oxygen. 3ave8 the larger 
initial outlay and heavy depreciation, trouble and incon- 
venience of making crude Acetylene in carbide generators. 
Besides, Prest-O-Lite Dissolved Acetylene is perfectly dried, 
cleaned and purified — makes better welds and is more 
•economical to use. 


W* hnilb s tkoioufhly kfli gtwle weldw (o^! 

M ysB>BM Acstykat tsr any psryoM, write f«r 


iple ind poftMt. 
uttingataxsacoit. 
proysHtiM SB Prett-O-Lita Sarvica. 

A HicUy Profitable Business of Your Ovm 

Osy-AcWykMXtpair work ofiei* a wonderful opportunity to entetpnung men. owing to the 
nuaenee jrowuia denrad lor thu kind ol work Thii buiineu it highly profiuble. The 
eqoipaMm wiHfMiy^ iueW qinckly. Send for detaili. 

Vm (MW Aom a arakten at afoant «tet oar fro* teaA ailll ttmoll/a 
5aad /or II. C.l If., Jol. -NOW. 

IIK 0 PrOSt‘"0‘*Ljite‘OOap Inc.) mOlANAPOU^^iND. 



Sny, Fellowe! 
Thiok <0! buOdiiif a .coal bout ! 

—a real, solid steel coal hoist, mind 
you — that really works, lifts and 
■ I just like the big conveyors r- 


The Amartoaq Modal Buildar emtelna all 
main inaobanlcaJ pnrta usad In modarn e^n- 
eertna-eeara. plnlona. pullnya. liaama, elnfira, 
avle Inoiia, aprodiau. beJie nuts, elr — al 
a^iW-temparad, nlokel-platwl irteel, wim ml 
aoUd braaa gaam. and caae-bardened aot 
acrojn th^prevant the wheels from sllpplnn 

*” **. .*r*‘ f 

aas."*' 


I Magical Apparatua 


ti.<StSteeAmaa.llawTaA 


VEEIMSR 

Countars 

giiwnjhxisisais. 






You can 
build over 
300 models 
— some 21 feet long, some 8 feet 
high And they will be exactly 
like real steel construction. This 
is because I made the Krcctor gir- 
ders with turned-over, close-lappmg 
edges. 


The Tay wM CMm Lik, Stimdml Stml 

It’s the finest of all Christmas gifts 
for boys. Your boy can build 
easily and quickly— he doesn’t get 
discouraged. The models are stiff 
and strong and won’t wobble. 
Mysto Electric Motor comes, with- 
out extra charge, in all sets overlRi. 
Toy dealers sell the Erector. Eight 
sizes, $l to 125. 

WRITE FOR FREE ROOK 

It’a printed in colors and filled with 
pictures ol models. Send dealer's name 
and I'll also mail free copy of my bo^‘ 
magazine, firector T^pa, explaining prize 
offer for new models. Write me today. 


THE MYSTO MFXL CO. 





How tt^e I\iblic Profits 
By Telephone Improvements 

Here kai^ fact An the Utltphom prognu of ihb ootmihyi 





Hand in hand widi inventiona 
and developments which have hn> 
pioved die service many fold have 
come operating economies that 
have greatly cut its coat 

To appreciate these bettennents 
and their resulting economies, con- 
nder a few examples: 

Your present telephone instni- 
ment had seventy-two ancestors ; it 
is better and cheaper than uiy of 
them. 

Time was when a switchboard 
required a room full of boys to 
handle the calls of a few hundred 
subscribers. Today, two or three 
girlr will serve a greater number 
without confusion and very much 
more promptly. 

A thre^inch underground cable 
now canries as many as eight hun- 
dred wires. If stmng in die old 
way, these would require four sets 
of poles, each with twenty cross 
arms — a congestion utterly piol^i- 
tive in city streets. 

These are some of die familiar 
improvements. They have saved 
tens of millions of doUws. 

Ebt those which have had the most 
radical effect, resulting in the largest 
economies and putting the tele- 
phone within eveiyone's reach, are 
too technical to describe here. 
And their value can no more be 
estimated than can the value of the 
invention of the automobile. 


Ihis promess in economy, as well as in service, has mven the United 
States the Bell System with about ten times as many tel^hones, propor- 
tionate to the population, as in all Europe. 



American Telephone and Telegraph Company 
And Associated Companies 

One PoUep One Spstem Universal Service 
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twlng rssMvsi! to show dks appacatMi 
ttnged on three slielves (Vlf, 8.) 

Connectten to tiie ssotlrifig asrhtl is 
made throagh the insulator seen j>ret|e<n> 
tng on the right. The received slgnsis 
pass to the “Jlggsr" tuiiaary and thence 
to earth through a teciUlnal passing 
through the wall. The •‘Jigger** eeeondary 
goes to the actual det«ctoi>— a speolal form 
of coherer seen on the right of the 
shelf. This detector actuates a si)eelal 
relay (b) on the left of the top ghelf, which 
is so constructed that, although very sensi- 
tive, It hns a large movement, and Is, 
therefore. ca)iable of keeping in adjust- 
ment under all kinds of temperature con- 
ditloiM. This end Is further iusnrcHl by 
the provision of counter-balancing sprlugH, 
This relay Is seen on the right of Fig. S. 
The “SynehronlsMS** Play an Important 
Part. 

On the left of this llgure ia seen one of 
the two “synchronisers,” which form an 
essential i>art of the apparatus, rradsrlng 
It perfectly Immune from the two great 
troubles of “wireless"— atmospherics and 
“Interference” from powerful signals from 
ptisslng ships — and enabling the some ap- 
paratus to ))erform two distinct fnncttons 
— turning “cm” the gas valve and turning 
It “off." 

ISach synchroniser Is connected to one 
of the two electro-magnets of the gas 
valve descrllkcd above, so that when one 
syiK'hroiiUer Is actuate«l by the relay It 
energises the one magnet and oi)ens the 
vah’e, which remains fully oi>en until the 
fMsutid synchroniser, actuated by the same 
relay, energises the second magnet and 
closes the valve. A clockwork mechanism 
which runs for six months with one wind- 
ing Is liH’ludiSl, and iterforms a useful and 
necessary function. Rvery ten minutes it 
uiierates a small hammer that strikes a 
sharp blow which jars the relay contacts, 
gets rid of any "stickiness" which might 
develop after several months, either In the 
pivots or at the contacts themselves, and 
at the same time causes a momentary cur- 
rent to pass through the decoherer. 

The lower shelf contains In Fig. ‘i the 
Iwttery of dry cells which provides the 
driving {tower for the whole nsvlvlng uii- 
{lamtUH. A small four-fold aerial, supistrt- 
ed from a mast nbmit 14 feet high, eom- 
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pletcs the receiving Hitimratus. 

Th« Tranamitting Apparatus. 

Tlie transmitting H{>imratUH, installed on 
shorti and under the charge of the ctiast 
giianls. Is simplicity Itself. For short dls- 
tiim-es, such as 4-nil1e communication, It 
consists of a 10-lnch c«ill driven off nc- 
cunuilHtors, a triumuilttlng jigger and con- 
denser and the traiisinlttiiig “synchron- 
isers" eorresiioiidlng to those of the re- 
iflvlng set. For greater diHtan(>e« the 
sanie n|i|)aratUB will serve, provided great- 
er aerial height is available; falling this 
a small alternator provides ‘the additional 
{Hiwer required. I'wo sets of the appa- 
ratus just descrlbeil are now working on 
the Clyde. One situated at Roseneath 
I’ntcli, being shown In the Illustration; 
and Is oiieruted from the coast guard sta- 
tion at Goureck. The other station is at 
Fort Matilda. Other sets are to lie In- 
stalled shortly, and the field opened for 
the application of this particular form of 
wireless control Is so large that the com- 
pany is busy designing seta for greater 
distances. 

System Widely AppUeeble. 

The article In the mrelos* World,, pub- 
lished by the Marconi Press Agency, from 
whom the details here given were oh- 
taineil, makes the following suggestions: 
Putting aside for the present those appli- 
cations which may be classed under the 
heading of “warfare" and keeping to those 
which deal with the preservation of life. 
It is suggested that in onjer to promote 
safety in mines, a email box, which could 
be carried by the mlnere as they pro- 
gressed Into outKif-the-way euttlngs, in 
combination with a few fegt of Instdated 
wire, as aerial, would fcee|> them In cpit- 
stant touch with thg amfaw ; so tbaL if 
Uie maater alarm at the pit bead were oat 
grtag, the mm vraoM mfiti emtr put 
et vm nuu m a iMaieik 




I Alarm sl^wSrlLf tAiiiii 'Itii 

a small separate- .aarihlt' and -bi rnKUep:*!, 
effecting the hfdinittT WtreleMi, ' 

faiubly call the attontlori ^ 
of a ship to the pretence of anotttte' amp' 
within a dletamte 0$ my fonr wbeg^dn, 4 
fog which may deaden tha ate^Tiiidf bn*rW' 
of the siren. All tlMe ifanli iMt A 
tlon of the possible appncdflteie Which bjA? 
sent themselvee for this ihvalanbte da:mi< 
oinnent of wireless contrri, which .ohfttbl^ 
have a benefloent effect ott faumaa 
course In many ways. 


Angait Weiimaiui. 

tosnttnwd/teMpate tai,) ^ . 
tmdles of plants and anlmala. IRia gteb 
oBd type was not known to occur, hut 
Welsmann predicted that it would he 
found to take the place in the forma- 
tion of eperm-oellfl and In the separation 
of the “polar hodlea” during the forma- 
tion of egg cells. This type of dlvtaion, 
which Welsmann called a “reducing di- 
vision," since It resulted in reducing the 
number of units In the daughter-nuolei 
to one-half the number present in the 
mother-nucleus, baa been found to ocegr 
in so many of the plants and animals 
examined that It Is now spoken of among 
biologists as the normal proeees in the 
maturation of eex-cells. Those who dep- 
recate the speculations of Welsmann as 
being “purely siicfUlative” should give 
these theories the credit of being able 
to predict, which Is the test demanded of 
all scientific theories. 

The facte of nuclear dlvtsloa are of 
great importance in relation to a theory 
of sex. and It was In this connection 
that Welsmann chiefly worked them out. 

It was hie theory that the function of 
sex was to secure tor a species a degree 
of variability through the combination of 
ids (with their determinants) from dif- 
ferent sources. Blnce the number of these 
would double with each fortllhutlon, 
leading to ever greater ramploxlty of eon- 
stltullon, he was lad to the theory of the 
linear arrangement of Ids In the ehromo- 
Bomee. with the reduction of the numhor 
before fertillutlon, and a restoration of 
the number by the fusion of the two 
germ-4«Il8. While the later study of 
the mechanism of the nuoleug has 
home out Welsraann’s theory at every 
point, bis views on the causes of varia- 
tion have not been supported by experi- 
ments. The application of mathematical 
methods to the study of variation hat 
brought out the fact that the range of 
variation Is as great among animals or 
plants that are produced without egg- 
fertlltzetlon, as among those In whlrii , 
“amphimixis" or the fusion of germ- 
plasm from two Individuals does take 
place. 

Welemann's theory of heredity I» a 
part of the theory of the continuity tof 
the germ-plasm, and of the constitution 
of the same. The gcrm-plaem Is made up 
of blophoroB, self-propagating vital unita, 
united into determinants. When a fer- 
tilised egg-cell begins to segment into 
cells that are to form a now IndlvlduaL 
some of the germ-plasm is set aside to 
become later germ material of auooeed- 
ing generations. Identifying the cbtoiho. 
Homes with the Idants, or chains of ids, 
makes the chromosomes the bearers of 
hereditary qualities. The aame conclu- 
sions were reached at about the same 
timo-mnd Independently, as a result of 
direct studies, by thp botanist Edouard 
Strasburger and the sodlogist Oscar IJert- 
wig. According to this theory there ten 
be no "tranemlesion of acquired oharao- 
tars,” because there Is no mechanism by 
which the effects of environment, Of mUt 
tllatlons or of usee and disuse, oa(l| In- 
fluence the germ plasm In a .way that 
will change the determinants so that they 
shall determine development In the fol- 
lowing generations corresponding to tl)» 
parental modiflcatlons. On the ptltep 
band this theory dote axphtln noi'tOi)|y 
the foot of the reappearatice of oluuiw* 
tars In parents and offispring. but alao 
the fact of diversity; atnep tho eoafotnte . 
tlon of Ms Is never the stene In any tte» 
gsrm-cen* This theory fo also to hgfo 
mony with the recent dlsfotvarltel ln M|: 
fow« of ii«redity''iMiM( «tt '> 
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«oetrta« Of oYfOtttiflB thro^ 
liMrtnna aeleetlon. aithoogb bo w«i fwwir 
to MkMbrledgo thot the thoMY, <u Ibw*! 
will left tt, was far from adeqaaie. In 
fact his whole life work may be consld’ 
[ored an attempt to itrensthen the weak 
poiata in Darwin's theory. The one 
point that seemed to him the weakest was 
ih* Question of the orialn of variations In 
[4ust those directions that secure evotu* 
ttott In some definite line. He rejected 
ths Idea that there was something Innate 
In living matter that compelled evolu 
tton along some certain lines rather than 
along others. His explanation rested on 
an extenelon of the principle of eelectlon 
to the units that make up the germ-plasm. 
The theory of germinal eelectlon aup- 
poeee that the vigor and development ofj 
the ids depend upon the conditions of 
their growth, and that as there te com-' 
petition among these units, the survivors j 
win determine not only the character ofj 
the individuals that are to develop from 
the germ-plasm, but also the character of 
the term-plasm of the cucceedlng gener- 
ations. In other words, natural selection, 
by determining whicb Individuals are to I 
■urvlve and leave progeny, ateo de-| 
termlnea the character of the genn-plaem 
and the direction of variations. ThiSj 
theory, first suggested by Welsmann In 
hie famous reply to Spencer's essay 
inadequacy of natural selection, hi 
sldered a necessary complement to Dar- 
win's theory, since only by its means 
could be reconcile the contradiction be- 
tween the assumption of general fitness 
of oHianisms on the one hand, and the 
assumption of the origin of this fitness 
from accidental variations on the other. 
He admitted that primary variations 
must hsve been accidental, but insisted 
that continued variations must have 
been directed by some internal meeban 
iam, once aelectlon had begun to act. 

Weismann started his speculation upon 
heredity a firm believer in the principle 
of “epigenesis," or development under 
the Influence of external conditions, as 
against the older, discredited theory of 
"Preformation.'' or the development of 
parts already existing In the ovum, but 
as bis system of thought expanded he 
found himself obliged to reject the gen- 
erally accepted epigenetic view and to 
work out a new phase of preforma- 
tlonlsm. The determinants of Wets- 
mann's system, although not actual mini- 
atures of the parts of the organism, ho 
nevertheless considered as repretentativ 
units which are present In the fertilised 
egg from the very first, and which are 
transmitted to the offspring as stable 
units. But In applying the theory of de 
termlnants to the facta oT regeneration, 
or the regrowth of lost parts, he found 
that he met tbe same difflruities as were 
opposed to Darwin’s Gemmnles. If, for 
example, it is the determinants In the 
cells of the lobster's claw that determine] 
the development and else of that claw, 
how can the cells of tbe neighboring or- 
gans proliferate Into a new claw when 
the old daw Is removed? If the explana- 
tion of the facts is removed to the gen- 
eral properties of the lobster's proto- 
plasm, the location of the Injury. «tc., 
then there Is an abandonment of the de- 
terminants as the specific agenta in claw- 
making. If on the other band we resort, 
ai did Darwin with his gemmulea, to 
Weitmann'a "sccessory determinants"— 
thxt la, inactive claw-determinants lying 
dormant in the neighboring cells and be-| 
coming active only under the stimulus of 
the local injury— then there la an aban- 
donment of the speblflclty of the detenuln- 1 
ants and a sliding back Into epigenesis. 

Tlte determinant theory has the same 
dlBculties to meet In the case of a aeg- 
mentlpg egg which, when broken Into tta 
two er four or eight, or even more, aev- 
erai celta, will develop a perfect Indl- 
t^duartfom each of the ceils. According 
to the theory, the development of the In- 
dividual Is a process of differentiating di- 
visions of the germ-plasm. In the course 
Of which representative particles 
primary constituents are distributed 
mske up the yarlons parts of the or-| 
ganlsm. According to the facts, a small 
profip of cells, as some cells of a bedonla- 
leaf, or of a willow stem, or of a ptsce of | 
a hydra, may develop into a comifiete in-j 
dlvtduaU or, as In the cases cited, 
glnile cell, not Itself a germ celt, may de-< 
into a complete individual, Wha^ 
Of truth there la In the concept of 
tttatton has not pet bean so lonnu-, 
«i te ths riidd dmatstf* of 
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It Speaks for Itself 


UNIT POWER PLANT-— Con* 
Clutch 

MOTOR — Four-cylind»r, cast an 
blot. 3 li-mch bora by 4 tn-inch 
Blroka, 30-35 H P. Watar Cooled. 
Centrlfugr*! Pump. 
RADIATOR-— Tubular Type. 

STARTER GENERATOR— 
Single unit. 12 -volt, 40-amp. 
Battery. 

HIGH-TENSION MAGNETO— 
Waterproof. 

LUBRICATION— Splaah and 
force feed. 

GASOLINE SYSTEM— Preaeur* 
feed. 15-gBlIon unk hung on 

rear 

REAR AXLE— Pull-floating. 
Removable cover plat* to give 
acceea to differential. 

TRANSMISSION — Selective 
eliding gear type — three apeeda 
forward and revere*. Vanadium 
ateel geara, heat-treated. 


TIMKEN BEARINGS thruont. 
including whaaia and dlflhrentfal. 

S. R. O. BALL BEARINGS in 
clutch and trananiaaion. 

STEERING GEAR- 17-lnch 
wheat. Irrevaralbl* nut and 
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DRIVE— -l^eft aid*] canter eentroL 
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BODY— Real ev*.paaaang*r, Coof 
fortably upholatered In geniiin* 
grain leather with deep eprlnga 
and natural hair. 

SPRINGS- All Chroma Vattad- 
lorn atael, aalf lubricating. 

PENDERS — Eacaptionatly hand* 
aom* otral daaign. 

RUNNING BOARDS AND 
FOOT BOARDS— Wood, Uno- 
laftioi covered and aluminum 

WHEELS -Hicliory; demount- 
able rime. 32 by 3 H Inohee. 


YIRES — Straight tide type— Non- 
aidd rear. 

WlNDSMlSt.D — Rain viaion, 
claar triaion end vandlatlng. 

Top — O ne-man type, Mohair 
eovar with Jlty curtain* and 
boOL 

UOHTS— Eleetrie; haad (with 
dhnmara and automatic iocuatng 
davlceX laU and darit. 

INSTRUMENT BOARD-Cairlaa 
iun aqulpmant of oil praaaur* 
gauge, gaaollne preaaure gauge 
and pump, battery gauge, 
twltchaa and apaedofflatar 
Sp a adomatar driven from trana- 
mMon. 


EQUIPMENT— 
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Ucanaa Bracketa. Foot Rail. 
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Is Battleship Subdivision a Failure? 

T he Inss of the “Andaclinw” tiirntiKh eontaot 
with a mine has produeeil a neiiHutlon In the 
naval world which la comiMirable to that which 
followed the alnkliiR of the "Victoria" nevenil decade* 
ago, through Ita being rammed by the “Camiierdown.” 
Theoretically the ‘‘Victoria” should have taken that 
blow, and, altliongh Injured, ahould have been capable 
of making jMirt fur retialrti. Similarly, the ‘‘Andacloun," 
of betwtHjn two and three timed her site and with an 
ImmeaHurnbly better niilMlIvlttlon, nliould theoretically 
have been able to take that blow and survive It. creep- 
ing home. In n badly damaged condition, no doubt, but 
still In Buch Hhatm that, after a few mouths In drydock, 
she would have been capable of taking her place, oftoe 
more, with the fleet. 

During the Russo-Jaiiauese war, the mines took a 
fearful toll of the principal flgbtlug units, both of the 
JatMtneae and ItiuMlan fleets. Nevertheless, It la a fact 
that there were iK.'caslons when a ship would bump Into 
a floating mine, and yet would crawl Into port, be re* 
lialred and Join the line again in flghtliig condition. 
Thus, during the operations at J'ort Arthur, the battle- 
ship ‘‘Heviistoitol” struck a mine on her starboard side, 
and some four hundred square feet of the plating and 
framing were driven In. Nevertheless, the ship got back 
to Port Arthur, and rejialrs were made, by means of a 
calsBoD externally applied, without the ship having to 
go Into drydiM-k. Home iiioiiths later the same ship, 
when returning to Port Arthur from down the coast, 
again atruck a mine, and by a curious coincidence she 
was damaged in almost exactly the same spot as before. 
This time, also, she managed to creep Into harbor, and 
almllar repairs were effei'ted by the application of a 
calsaon. Them* mines, however, must have been of 
much smaller sise than the one which sank the “Au- 
dacious”; and the damage, although extensive on the 
outer boll of the ship, was localized In Its effett upon 
tlie Interior bulkheadlug. 

Judging from the rajildlty with which the armored 
cruisers "Abouklr,” "('ressy," and "Hogue” sank after 
being torjiedtHsl, It Is iirolmble that the Germans are 
using unusually largo charges In the toriiedoes which 
are carrletl by their submarines. Hecause the subma- 
rine can get within closer range of the enemy before 
launching Its toritedoes, the latter do not have to travel 
through the great distances, and at the high apeed 
which Is nect'HMnry In torjiedoes launched from battle- 
ships, cruisers, or even from destroyers. Home of the 
weight given up to air reservoir, motive power, etc., 
can lie assigned t<i the explosive charge, which Is made 
very much larger. It Is possible that the German aub- 
marine toriwtloes are currying us high a charge as 
three huudveil poniids of tiu most ixiwcrful exiiloslve. 

There Is Uo Imrd-and-fasl restriction governing the 
weight of charge that cun be placed In a mine; and. 
Judging from the results acliii'ved tn the case of the 
‘‘Audacious,” It Is likely that the mine which sank her 
carried at least five hundred pounds of explosive. If 
we h«>ar in mind that the destructive effect of the de- 
touAtton of a masa of explosive varies as the eube of 
the cltuVge, It can lie reallwsi how great was tjie dls 
ruptlng power t»f the enonnous volumes of gas which 
were let loose within the interior of the ship ai the 
moment of detonation. The water on the outside of 
the ship being Incompresalble, the force of the explo- 
sion would seek the path of the least resistance, which 
oatotally would lie thronnh the oomparatlveljr fruit 
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stmeture of the ehlp; ud it muet to oadentood 
the destnietlTe energy would not be United netety to 
bunrtlug In tlie side pletlng and rnmlng. bet would to 
contlBued In the form of an enormoas Totune at gdi 
wider high pMssnre, suddenly putting under toevir^ 
stress the cloeed oompartment or compartments imnwdt- 
Rtcly affected. It can to readily understood that the 
preeanre thus engendered might be sufflcleut to otart 
the eeoms for a coosldprable distance along the side 
of the ship, and to loosen up, not only the seems of the 
adjacent bulkheads, but also the edges of the bulkheads 
where they are attached to the Inner bottom, the sides 
and the decks of the ship. 

Experience In the testing of bulkheads on warships 
has shown that while they will remain tight under a 
head of 86 feet, or say 16 pounds, to the square Inch, 
leakage will develop when the depth or head reaches 40 
feet. Ordinarily bulkheads are designed to withstand 
a head or Immersion of 85 to 87 feet Now It can 
readily be supposed that the preeanre of the gases 
thus expanded within the ship may have greatly ex- 
ceeded the safe limit of 16 pounds ; and, If so, although 
the hulkbeading may not have been broken away, seri- 
ous leakage may lutve been started throughout a con- 
siderable area of the Interior of the ship. This leak- 
age would be slow but sure; and It was probably this 
gradual inflow, Impossible to prevent that brought 
about the gradual loss of buoyancy of the “Audacious,” 
which appears to have remained afloat for about thir- 
teen hours after the blow was delivered. 

Undoubtedly the disaster will cause naval construc- 
tors the world over to revise or greatly Improve their 
present systems, already most elaborate, of subdivision. 
liStely the French have suggested that provision be 
made for limiting or checking altogether the innub 
of gases by providing an interior longitudinal wall 
of armor, Inwardly curved so as to present a concave 
fac« to the explosion. This would mitigate those leak- 
age effects which take place when a plane vertical bnlk- 
head wall is exiHMed to excessive pressure. 

Ii«t It not lie imagined for a moment that this dis- 
aster In any sense seals the fate of the battleship. Thl» 
still remains, and for many years to come must remain, 
the principal arm of a navy for winning det'Ulve re- 
sults. It must be home in mind that, had it not been 
for the heavy sea that was running and the fact that 
the engines of the "Audarlous” were disabled, she could 
have been brought bai’k to her naval base, either under 
her own power or by towing. As It was, she was un- 
able to move, and the heaviest towing cables made 
fast to the ‘‘Olympic” snapped like threads In the heavy 
Hcend of the sea. 

Sources of CommCKciBl Potudi 

W ITH the check to Imports of German pot- 
ash caused by the war and the consequent 
rise In price of all potash salts, American 
manufacturers may And it necomary to consider domes- 
tic sources of suigtiy, 

Most of the potassium compounds used In pharmacy 
to-day are derived In the first instance from the famous 
salt deposits of fetassfurt, Germany, where the element 
occurs as iHitasslum chloride, in the mineral called 
sUvltie, and as magnesium-potassium chloride In car- 
nalllte. The ‘‘potash" of commerce Is obtained by the 
leaching of ashes from land idants, the oshee of sugar 
beets from molasses residues, and In the purlficattons 
of sheep sulnt. The product of wood ashes Is purified 
by repeated crystallisation from hot water and enten 
the market as “pearl-asb.” 

In a recent issue of the Bonirnno Ambbioan, a cor- 
respondent drew attention to beet-sugar molasses as a 
source of commercial potash and suggested that the 
production potash salts frmn beebsugar refuse might 
be profitably carried on In this country. 

The French sugar-beet sugar oontalng a notable pro- 
portion of potesh salts, and the recovery of potash 
from the waste material of the stills used In treating 
beet-sugar molasses was an industry of some Import- 
ance prior to the Introduction of German potash, which 
became available lu far greater abundance than was 
posidlile with beet-sugar refuse. 

It may, therefore, be opportune to direct attention to 
early efforts In this country to provide material for 
the manufacture of potash salts. In a paper contrib- 
uted to the American Pbarmacentlcal Assodatton In 
18B2, Prof. J<dm Url Uoyd recalled the fact that Ameri- 
can potash was formerly an article of much Import- 
ance, and was exported from this country in latge 
quantities. Years ago a well known American Ann 
manufactured yellow prusslate of potash on a large 
scale. In the beginning at the work the crude potash \ 
was obtained principally from Kidilgan from forest 
stumpage, the ashes of the stumps being odlected and 
leached , in the final clearing up of the land, mils ' 
potash, as shown In the iwper by Prof. Uoyd, already 
referred to, was, as a rule, mixed with ipont or leas 
common salt, tq mme instances being extiaordinazlty 
odulforated, The ^rman potash, both ooitonato 
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present la toa French sugars 
that hlB firm used eonriderable <i|ti|ito Of htot |pMlt 
Imported from France, and iito 'twitotlat' Wtt» 
the German as a basic substaaoe fot tite ina4«^pih|||ti|» 
at yellow prusslate of potato, ttoogb, aatualjl^. Ito 
supply was somewhat Irtogulag. ttot. Uoyd 
It likely that the crude molasses of tos Math 
an abundance of potash, which. If there iS a oonttotled 
famine In German iiotash, might wMl to Invoetigatol 
Meanwhile. It is en<*oaragthg to note ftom a fglMat 
statement by Secretary Lane of the Pepattoient 
Interior that the home prodttctliMl of potato Will to 
started at a plant In Searlee, OaL, at an early data 
The initial output wUI be only five tons a day, but l^ie 
plant under construction Is expected to ulttmately p^?o^ 
dace 120 tons. 

Bdiami’a faaaviMma fif Ykion 

W HILE the public et large ere willing to fin 
credit and praise to the Inventor Cor Ids te- 
nancy of thought and originality at eonaap’ 
tlon, as well as the persevering and palntotkiug p« 
search that often acoompanles the devetopment of a 
groat and useful Invention, yet It Is not so freiineatly 
that It recognises the clear and logksd order of luintid 
processes which are essmitlal In such work. The In- 
ventor first has to appreciate the need which exists for 
some method or device, and then he epatrivee to fill this 
need aa satisfactorily and efficiently aa passlbla. It Is, 
In short, a process of Imagination, and the man With 
the most active Imagination which can to controlled 
and directed Into pnnier channels, will be tbe topefao- 
tor of the human race In actenoe and Induatry, SB well 
as In art, literature, and ptdltlcs. Often thla tmagiiia- 
tlon will run far In advance of tbe realiaatloa of the 
Inventor's Ideals. Some far-seeing phUooopher mSy 
visualize the future, but may be utterly deficient In 
mechanical skill or practical knowledge to carry Into 
practice the vislona he baa coojurod up, On the other 
hand, tbe really successful Inventor not only Is a auin 
of vision, hut one able to reduce to practice to the 
benefit of mankind hla Imaginative eSorta. 

A striking example of this may be seen tn connectiion 
wltb the efforts of that groat American Invantor, 
Thomaa A. Edison. Sortie of his recmit appHanoea were 
described In tbe Haairnno AMUaiCAif of Heptera- 
ber 12th last. In 1878 the speaking telephone was 
exhibited by Bell at the Centeniital ExUbltlon. In 1877 
Edison brought out tbe phonograph, which was Intro- 
duced to tta first large circle through tbe pages of this 
Journal. In the following year, 1878, Mr. Edison wrote 
describing the phonograph In an article which appeared 
In tbe Iforth American Revietp, and which enumerated 
tan Important use* this nqw Invention would have One 
by one mechanical ingenuity has brought to the public 
tbeee Important utUltlee lu all save one respect, namely, 
a device fOr recording effectively a telephone conversa- 
tion. That Mr. Eldlson ‘reallaed the importance of this 
as well as the possibility Is clearly indicated by tbe 
following extract from the article referred to: 

"... ra*Oy, sad la quite another direction, tbe 
phoaosreph will perfsot the telephone, aad rerolottoalee pree- 
ent ssittmt of telegraphs. That oaeful Inventton la now re- 
stricted In He Bold of operation by reaion of tbe fact that It 
la a Dieaaa of commaaleatlon whlcb laavee no record of Ita 
tranaactione, tbua restricting Ita nee to aimple convorMtloaal 
ebit-chat, and lueb unimportant details of buatneM aa aro not 
considered of suffloleot Importance to record. Were this tUf- 
ferent and our tetepbone ronvenatlon antoinatleally reeoKM, 
«e Bbould find the reverse of tbs present atatue of the Me- 
pbone It wonid be expresely retorted to m a moaaa of por- 
fert record. In writing our agreemenu we laoorporate la tbe 
writing tbs summing up of onr undetstaadlng, natag entirely 
new end different pbraioology from that which we need to 
expreu onr underatandlng of tbe trancactloa In Its 
and not Infrequently tbu begetting perfectly Iniioeeiit caases 
of mlxunderiteadlng. Now, it t^e tete^hano, with the pboao- 
grapb to record Itq llaylngs, were need in the pmUmtoary dia- 
euMloa, we woald not only have tbe full aad correct teat bat 
every word of the whole matter capable of tbrowtag Hght 
upon the subject Tbue It would eeem clear that th« ama 
would And it moM advantageoua to aetaafiy separate a half 
mile or so la order to dlecuse UnpiWtaat hoatoeas fiwttoSS. 
than to dlaonaa ttem verbally, aad IMa hubs aa awkwaM 
attopt to clotha thdr underatandliis to a sew toaguOsa- 
l^oglc which appHea to ttaoeaetloaa between two ladtvbU^ 4* 
^eame oij^, appitm with greater Wroe to two at a tHstaiist 
matter between tbam by the telagmiih *r 

No more Improrolve cw riosnr ststotesat of tto 4s- 
^ttcy of tto totophohs cwiiltl «««« towb wrtttoi* ff^Mr . 
tWrtFfive yuan of Its active xm. EassotteUy 
yat practically difficult of roaUsatlMi, uu itotntiii{Sto to 
meet tUa need has tom devalopod by the effort* 
poluatoklng exertion of Mr. Edlom told ht* o w ii flw to w t, 
tod we tove ttHlgy tto itoto to 

Wto»d«r. to tto miMt both at fillffifflhito 'teallKn 
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t» Tomlin «a ttneueoenM effort 
to iadwtofl^ior tb» town a borioff to » depth of 4,489 
'feto-Wto todmitty eairifid oat at Spar, Texae. This bor- 


idff ifVto iatoVMtfait infarmation cooaenttair the strati* 
lliiiplty ef #ie region- There are three well-marked divi- 
dam. Vnm tihe enrfaoe down to a depth of 1,250 feet 
an Ifitod red Made, marie, bode of gypsum, 

aoftoi^td^.aiid ealt, ladlndiBg three beds of pure salt, 
ten, -Dto, told aim feet in thiekneas. The next 2,860 feet 
octorist U dolonite, with strata of anhydrite, sandstone, 
and toale. T]be lofrast 380 feet are Umeatone and shale. 


y r eaerving MifNtoery l<earee in Odd Storage fur the 

use of aiUciiwms has reoenSy been investigated in Italy 
by I*. Bffla, who reports excellent reeults under the 
foOowiBg omulitioas: The temperature of the storage 
ehtonbor should be constant betwesn 33.8 and 35.6 dsg. 
Fahr. {t is beat to pseoooi the leavee tot a few hours 
bcAwe piiiSng them into the chamber. Free vwititik 
lion al)Whid be allowed in the boikes, whieh should not 
be of gtofid oapaoity than about 3 cubic feet. The 
storefi leavto were eaten with as much rdish by tl|p silk- 
worms iw ftosh leaves, and gave exactly as good resulta- 


Anrial Tabers in Fotatom are described by Th. Foitik 
in a Qarman agricultural journal. They were observed 
on three varieties, occurring on the main stem or branch- 
es, afaigty or in dustors. They are grass green with 
purple igMie, and often bear nodositiea hum which, or 
from the tubers themsstves, rosettes of soft leaves may 
arise, 6ome am as big ae pigeons’ eggs. The tubers 
form espedalty on haulms which have been bent down 
to the ground, and appear to be favored by heavy 
fertUiaiog and damp weather. The writer planted some 
of these aerial tubers, and obtained from them yields 
heavier than the average of the variety. 

VdeeMy of Wlretoes Telegraphic Waves.— An inter- 
estiiig paper has been read bdors the Academie dee 
Soienms in Boris describing experiments uudertaken to 
determine the velocity of propagation of the waves used 
in wiralewi telegraphy. A station Ai emits a signal to 
whieh another station At refdiea by a second signal. At 
the station A i one notes the Ume Ti which dapses between 
the departure ot the first signal and the return of the 
second. In the second station A, the time T« is noted 
between the reception of the first signal and the emission 
of the eeoond. Obviously T, is greater than Tt and their 
differenoee T,—Tt is the time taken for a signal to pass 
from the atation A i to the station Ai and back agton. 
Three expcrlmenU were mode: from Paris to Toulon, 
Peris to Toni, and Paris to Waahington. The method 
emjfioyed to measure time enabled one to measure pre- 
cisely an Interval of one hundred-thousandth part of a 
aeoond. It was found that wireless telegraph waves are 
premegated along the surface of the earth with a velocity. 
sUghtiy inferior to that of light. 


Ice Frlagee on the Stems of Plants.— This curious 
phenomenoa occurs on plants of comparatively few 
qiedea, and appears not to have attract^ much atten- 
tion. It has, however, been described, with attempts 
at explanation, by Sir John Heraohd, John Lo Conte, 
and a few others. In the current Journal of the Franklin 
Institute an interesting discussion of the phenomenon 
is puMuhed by W. W. Coblenta, of the U. & Burtiau of 
Standards, who reports the results of his own observa- 
tions on the ioe fringes of dittany (Cunila mariana). 
The fringes form in freeaiiitf wealber, especially in the 
autumn, in the form ot delicate loops, ribbons, or curled 
platM ot tfiJn ioe. tohioh are evidently not a form of 
hoarfroet, to the amount of ice is much in excess of that 
which could be condensed out of the atmosphere. The 
moistdn ia vadoubtedly mppUed by the plant itself, 
but the mtohnniMn of tlwmrooAw wm obaoure |»ior to 
CoMmiti’a pbiervatioaB. Thtos seem to prove that the 


Itoht told the phfliKimeiion ia thoNtore aMlar in origin 
to thO glhttiKlWt formed on tba eutflato of wet eotb, 
eMtcM; |h«t In the Ipietar otto a ptotkle ot gravel usually 
fotn^ the toHtoto to stort the C0ii«sh({ti0h,. When the 
imwwh vHjthht the atom ia ffoaen frlatto cannot form, 
ltor'la'|%fM<K» «twa <h*<fgoayi4hfr«*toi to the depth 
ofhh lWih ti^toWe. 1?he «iw of the lee fringaa and the 
'heiiM'f thh iNtotd depend 
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hme in a anndtot of yona, thoro wilt be no show of motor 
ears in Bnglaad in lOlfi. The energetic fashion in which 
the warring nations have been pushing their hostilities 
is responsible for the abandonment of this annual 
funetion at Olympia, 

Mirrors on Commeretal Vekidee In New Jersey.— By 
way of inoreaaing the safety of pedestrians and the occu- 
pants of other cars, the New Jersey legislature has or- 
dained that after January lat, all oommcroial vehicles 
must carry mirrors which will afford their drivers an 
umibstmcted view to the roar. 

"Light Car” Coining Into Vogno.— It is a noteworthy 
and signifleant trend of the times that the term “cycle- 
car’’ as applying to small, narrow-tread vehicles, is 
passing. Such vehicles in the majority of oases now are 
termed “light earn" by their makers, and it might be 
added, ttie new designation is the more becoming and 
the more suggestive of the vehiele itself, of the two. 

Foreign Motor Cor Shows Abandoned. — As might have 
boon expected, the fordgn war situation which is tearing 
at the vitals of so many European countries, has resulted 
in wbat is prsetieolly abandonment of tbe French and 
British Motor (^r Shows. As a result, additional atten- 
tion will center about the forthooming Amerioan displays 
which will be hold in New York and Chioago as usual. 

The Eight-Cylinder Car Is Ceming.— Ijonding point 
to the statemeort in the editorial in Scirntivic AiiEnicA.N 
for Heptember 6th, that we may in the near future con- 
template a wave of eight-cylinder popularity, there 
already has appeared the announcement of another 
maker who will bring out an eight-oylinder model this 
fall. This is the second who has looked with favor on 
tbe eight with never a glance at the six. Neither maker 
had heretofore produoed any but four-cylinder models. 

Wanted: A Qeed Motoring Cap. — As simple as it may 
seem, it yet appean difficult for' makers to produce a 
really good h^ covering for motoring. The usual 
peaked os^ appears moat popular, but is apt to blow off 
unless the peak is nvareed, whieh gives the wearer too 
mueh of a “speedy" appearance. The ideal bat must 
fit the following speotfioations; It must be presentable; 
it must provide protection from dust; it should be wash- 
able and waterproof; it should incorporate gistgles which, 
when not in nse, can be made invisible, but which must 
be instantly available; it must not blow off; it should be 
light and warm; it should have a peak to protect the 
wearer's eyes from the sun. 

The Sentiment for Wgbt Drive. — Although the past 
year has seen virtually every automobile manufacturer 
change over from the right side for the steering wheel 
to the left side, not everyone views left side steering with 
favor. In foot, slight sentiment against left steering of 
late appears to be developing upon the ground that those 
who sUsw from that aide incline to “hog” the rood and 
BO lay not only themselves but others as well open to 
the danger of acoidental collision with other ears. Those 
who operate left side driven cars appear to dislike to drive 
as far to the right side of the road as it would seem neces- 
sary to do for safety. In other words, they prefer to 
drive nearer to the center of the rood in order that they 
may have a better view of tbe right side ditch. 

Car Census Shows Neariy Two Million. — According 
lo the latest census figutes oovering automobile registra- 
tion in the various states, there are now 1,736,36!) auto- 
mobiles in use in the United States. There has been a 
f toady gain since the first of the year. These figures 
are both for gasoline and eleotrie pleasure and freight 
vehicles. On January Ist, 1914, there were 1,263,875 
oars in uao. By the latest oensus. New York is far in 
the lead with 160,475 oars registered. Illinois is next 
with 126,081 and there are only four other states in 
which the figure runs 100,000 or over. These are Penn- 
sylvania, Ohio, California and Iowa, in that order. The 
State of Nevada has the fewest ears, the registration 
showing but 1,623 in use. 

Foreign Cara Now Sold Fntiy Equipped. — Although it 
has been the custom abroad for a number of years for 
oar manufacturers to sell their product virtually “bare," 
of late there is a very noticeable tendency for those same 
makers to sell their oars, as tbe British say, “all on.” 
This meuu, briefly, that instead of purchasing the oar 
and afterward shopping around for horn, windBliieid, 
top, lamps, demountaUe rims, number plates, and, m 
fact, about everything ot the kind that is a real necessity, 
the ear is purchased with oil those things properly fitted 
in place. Not more than three years ago it was the ex- 
oeptkm for a purohaew to get a oar fully equipped from 
the makcri now it is the rule. Obvioudy, the various 
accessories are mote suited to the vehicle when fitted by 
the oar maker, who tfius is assured ot their adaptability. 
It is stated that the ineseht war has had a notable effect 
in tUs respMt, for it has i^ven eogioeers more time to 
devote to detafis beoahse of the liaeking off in demand. 
Farts which tnight have served quite well for another 
season, it it pointed out, have beM redesigned and im- 
ptoved, an impieveaieBt which might not have been 
tnadc tor wMthsr year. 


Inrgiitims 

Koval Amnaament Apparatasc— Frederick J. Oibam 
of Oakland, Cal., has patented. No. 1,107,287, an appa- 
ratus in the form of a merry-go-round in which (he ears 
are like aeroplanes and a motion is produoed simulating 
that of such machines, so the users will in a measure 
oxperienoo the sensations of an aeroplane ride. 

An Apple Grader Adjustable to Different Sixes. — 
James R. Nunamaker of Tloml River, Oregon, has secured 
patent No. 1,109,866 for a machine for mechanically 
grading apples or the like The grading devices proper 
are adjustably supported so that they may be set to 
effect any particular grading desired. 

A New Type of Telephone Holder. — A telephone arm 
of tolesooix) construction has boon invented. In con- 
struction it consists of three octagon shaped lubes, 
one fitting witliin the other, in such a manner that when 
the telephone is clamped to the holder at the outer end 
and the socket attached firmly to desk or parlitiiin, the 
arm can be extended stmie 30 inches and pushed book, 
or telesoopod, to 10 inches, thus making a very neat and 
compact holder. 

Smoothing the Edges of Collars, it, i*. well known 
that the modern mecluuical laundry methods are v(>ry 
hard upon linen, and collars or cuffs somi have a rough 
edge which irritates the skin, even though senreely visi- 
ble to the eye. To avoid this it suffices to run over the 
edge a small rod having a suitable groove near one end, 
BO as to flatten down tbe rough fxlge. A muit r*aris 
device embodies this idea and also another useful one, 
for the pointed end of the rod serves as a hutbinhole 
opener. 

A Parachute Patent to Emile Berliner. — Emile Ber- 
liner, the well-known Washington inventor, has secured 
patent No. 1,110,180 for a parachute designed especutlly 
for use jn honnwtion with holiooptors and so shu|>ed as 
to secure a maximum retarding force for a given area 
of surface without disturbing or destroying tlie equili- 
brium of the jiarachute which is sliowii as sba|H>d like 
a Japanese parasol with the edges curved upwardly m 
such manner as to form a circumferential trougii which 
causes a partial vacuum at the outer edge of the para- 
chute during its descent. 

Traveler’s Smoothing Iron. - A somewhat unusual but 
what appears to be a really praclieal device is of rixicnt 
Pans invention, this being a traveler's smoothing iron, 
self-contained with its alcohol heater. Ladies will ap- 
preciate the convenience which is afforded by having 
an iron ready at hand, for on arriving at the hotel, 
clothes m trunks or valises are often sadly rumtiled 
It is tlien an advantage to have at hand the means of 
repairing the damage in a very short time, ami iii t.lie 
neat leather case only 5 by 3 ineiies are lodged the iron 
and Its alcohol lamp, the latter having a good si/sid as- 
bestos burner. 

Twenty-Four-Hour Clock Dials.— Now that 24-hour 
tune IS officially adopted in Prance, inventors liave been 
at work upon a double-figure dial. One method is to use 
rod figures underneath the ordinary figim^.,, that, is, 13 
would oome under 1 o’clock, and so on. An ingenious idea 
has, however, been found for watch dials, and a complete 
watch is now on the market which contains this makeup 
The dial face has a set of 12 holes lusload of tli(> usual 
figures, and liock of this is a nitatiug enameletl disk with 
the Roman numerals fnim 1 to 12, and just liesidc tlicni 
Arabic tiunierals from 12 to 24. First the Rutiiati num- 
eralb appear in sight under the holes, then by pressing 
a button which lies alxive tlio winding stem the disk 
shifts around slightly so as to bnng the other set of 
numbers into plane. 

Tapping Champagne Bottles.— Devices have already 
been mvoiiUri for plugging into tJie corks of champagne 
bottles and tbe like so as to deal out, the fluid in small 
quantities through the mserttsi tuiic. A new French 
device of simple construction has the general shape of a 
corkscrew, and is run through tlie stopper by a small screw 
placed on the end of the long tube. Hmall holes just above 
the screw mlmit the liquid to the top. At the upjier 
end of the tube near the handle is a second s<>rew thread 
which engages in tlie (sirk and makes a tight joint to 
prevent esiapc of gas. To deliver the liquid, tile bottle 
is tilted flat so that the corkscrew handle is vertical, and 
by piislung a spring plug in the top end of the handle, 
the liquid flows out tlirough the other end into tlit;i glass, 
the eorkserow handle lifting made hollow for tlic pui-pose. 

Rubber Stopper Device. — We remark what appears to 
lie one of the best devices for stopping Isiiitcs for travel- 
ers’ uao. It is made in Paris, and consists of a solid 
rubber cork having a prolongation at the lop m the shape 
of a rubber tube portion of alxiut tlie same lengtli as 
the cork itself and of slightly larger diameter so as to 
eonici near the ,ize of the bottle flange. Fitting in the 
stopper, thft flexible upper or projecting part is then 
turuikl down all around so as to fit tight upon the bottle 
bead and surround it for half an inch Wow the top. 
The whole then resembles what would be given by a 
oork and a metai bottle cap of the usual kind, but the 
use of rubber makes a flexible protector Of course 
stopper and flexible port ore oU one piece of rubber. 
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The Bijrtliiaikon -a New Aid to the Study of 
Musical Rhythm 

Br Harry Chapin PInmmer 

Y on have llsteiiml ti» tho “moii« of the wheela,” that 
Uiioailem-tHl nioiiotoiu> ho fauilliur to the railroad 
man and the traveler; you liu>’e niiuk Into the uuoon- 
adouN atate and have heen alive only to that ‘‘cll<-k 
elide” and uuendluK iKtutid of nteel upon Btecl. And, 
It may be. In such a nioiiient you have thought of 
moalc, and CHinie favorite Hoiig Iihh ttUileii u|>on your 
aonaea, and, <-ateblng the jterfwt rhythm of thoae re- 
volving wheels, has iiouroU forth l»efore your startled 
mental vlMlmi a \ery pean of undody. 

A young Kngllsh violinist, of the name of Bonarioa 
Orimsun, on his railway Journeys, repeatedly experi- 
enced this sensation. DoalJig In lilM compurtiuent, he 
would be Htrui'k with that rhythmie mouoloue of wheela 
and rallH No sewner would the train (Hdtle down to 
a long atretch of level road than snatoheH of Home of 
the great epics of violin literature would come to him, 
hazily, dreamilv. then with budden definiteness of lyric 
outline. 

Ho, while he I raveled, young Grliuson thought, and 
bla Impreaslons look the fonu of a single Idea. Like 
all muHlelauH, he had long heoii conaeious of the vexa- 
tiouB problems that arlHe in determining certain 
rhythms. Tlie metronome, that inerellesHly faithful lit- 
tle Instrument which practising pupils had ticking on 
the key-block of o pianoforte, supplied but a clock-Ilke 
beat of 1-2-H-4, Hcnrcdy an Improvement upon the pendu- 
lum of old, which musicians of the aeventoentta and 
eighteenth centuries employed. 

“In llateiiing to revolving wheels,” Orlmaon declared 
recently, "I was Impressed by the Inevitable regularity 
of tla* motion, and the tlionghi struck me that In play- 
ing music. If one could only break ajt this regular, circu- 
lar rotation Into certain eorablnatlons of lK>uts, the prob- 
lem of rhythm could be solved for owe.” (Irudually bo 
experlmenttsl with wheels until he had iwrfcctod a 
device which he styled a liythmlkon. By meaiM of this 
apiwratus the exact rhythm that Is waiiteil by the musl- 
rlau will lie tlekisl, merely hy the lum<rtlon In a slide 
of a' key supplying the tiarllciilar meter of music called 
for 

The Aylhiulkon l.s liasisl on the ttusiry that a revolv- 
ing wheel, marked at one point of Its cireumference, 
almost InNensihly Impresses iijsin the mind the steadi- 
ness — the InevltiihlenesH -of Its rotation, and that the 
mind Is commandi'd liy ttu> eye to observe the mark 
uprni the whis'l ns It H|i)H'urs al every revolution. Lmik 
away fr<nii the wheel for a little while, and you will 
know Just when to look Imek to catch the mark as It 
appears. M'hus Is the sense of time horn— the mental 


division of abatract time Into equal pertoda. 

The Rythmlkou oonslsta of a revolving hand bMriug 
a large red spot. In front of whleh nro ptaoed cards 
bearing any desired rhythm, printed as it would ap- 
lienr In wrtttcu musie, and then enlarged and pngieriy 
spacMl along a dreular path. CortestHaidlBg with each 
written note Is an opimlng In the card through which 
the red spot on the revolving band heewmee vlalhte at 
the moment when the note Is tine to be played. A loud 
click further calls attention to Its appearance. The 
completion of each revdutton — a, every measure— is 
announced by a bell-atrcAa Thirty-two rhythma are 
an appendage of eaeb instrument, for pnrpoees of study. 
Afterward the use of three metal plates oommeuces. 

One of these has 16 openings, the next 18, and the 
tlilrd 24, and virtually every known musical rhythm 
can be produoetl with one or another of the plates, which 
iM Inserted in the Ryttimikon is the usual manner. 
When all the openings are cioeed there la no aound 
audible but that of the bdl, but as the openings are 
uncovered the red spot aK>eara, and at the same time 
a “click” Is beard. These three plates are the final 
means of cultivating the sense of musical rhythm to the 
nearest approach to ahs<ilute perfection. 

Thu speed at which the Instrument may be operated 
can lie altered at will by a simple adjustment of the 
knoll at the back of the case, and tho speed-rate will 
then be recordeil upon tbc Indicator at the side. 

It Is not intended that the Rytbmlkon shall be used 
while playing a musical Instrument or In any way but 
as a separate and auxiliary atudy, which is designed to 
render outside assistance needleso. 

The speed-indicator Is marked in revolutions per min- 
ute, for tho reason that the Rytbmlkon Is based on 
the Initial Idea for raensures and not for beats, the beat 
being regarded as Imiiortant only In its relation to the 
whole measure. If a card In 3/4 time la Inserted, and 
It is desired to run it at a metronomic speed of 102, 
It Is obvious that the spced-lndleator must be set at 94, 
which will give a beat-speed of 102. Hhould the card 
lie in 0/8 time, the speed-indicator must be set at 17, 
and so on. This feature alone has a very definite edu- 
cational value 111 arriving at complete Independence of 
all mechanical aids. 

It Is not Intended so much that the machine be oper- 
ated slmultaneonsly with the iierfonatag of music, but 
that the player or singer listen to the rhythmic beat 
before performing a tricky piece of musl^ He may 
listen for a few moments; soon the rbyttua will have 
made a definite Impression on his oon^onsness, and 
the actual performance will follow without the mechani- 
cal effort that otherwise would be needed. 

TiCt us soiqMwe that the student Is attempting to mas- 
ter a composition in which the time la syncopated In a 


maimer that defies vlttuaUy toe beattog «t 
the aid of toe Rytbmtoon it ta aeoeaMny to gtitfWto 
toe dtatributlon of beats In a (tartas bf talM ag4^4ii|{^ 
toe machine to it. riaigB the atadeat i|«to ^ totaMa 
going, wito toe nenU that toe pecl^ 
of heata ta recorded with mechanteal aooimtaiji^ i Vhe 
Mibcoiiselotts ndiid qnlekly comprelMade toe |MlMliir 
toy tom, and toe probtem ta negotiated taitootfil dflitototy. 

UHnsTtotot Rsm for W>t«r In 

Army ScrvlM 

T HB preeent war disaster in Boimw malwe tavj|«Mr- 
eeUng for one to review some of toe melipdg tatod 
for protecting the stidtars in the tteM agalitai: ^ 4^* 
gen of Infection from Impure wotor.; iw tt to 
that maladies such aa typhoid, chotota, gnd dyHMMy 
are propagated by toe drinking watery and om ito nMn 
dangerous to the aoldiftn thnn toe bnlleto gf toe engtor- 
It to tot these reasons toat msdera aftato* Wwr stoptar 
water purifying apparatus. 

Heveral methods have been applied tor fnaiog toe 
water of dangerous bacteria. One of these to tokt sC 
filtration, which ta effective in clearing toe watanv bat 
cannot be detiended upon aatoly to dtmlimto Iwbbndal 
life. The results of such filtortug plants used during 
the French Morocco campaign and ttw Oetman oohwtol 
war seem to have been nnsattstaetory. 

Another method ta that of heating the water, Appa* 
ratus of tbta kind have be«o used In the fluid, but haro 
proven objectionable os they not only ntae the tomponi'' 
tore, but produce a water wbldt ta tar from palatable, 
by removing all the beneflotal salts and gaoen. Ohmn- 
leal treatment presents so many dliflcnltim, and toe 
results are so unsatisfactory, that It ta scaroely wovto 
mentloiilng in this connection. 

A device of unusual Interest ta an arrangement ftw 
the appUcatlan of tlie ultra-violet rays, the germ kttllng 
proiiertles of which make possible a field stortltaer, 
which can pick ui> polluted water and produce toerulMn 
sound drinking water and even water tor eurgloal uga 
The apparatus tor this pariwse conetats of a White 
enamel tank, In which the water to made to flow Bat' 
a strong source of ultra-violet radiation, this Bonroe be- 
ing a mercury vapor lamp made of qnorta gtooe. A 
uumbor of baffle plates are so arranged that the wgtor 
ta agitated and made to pass several ttmee uMtor ttw 
Influence of the ultra-violet rays. Boto the Syeodh 
Austrian armies now have devices of tola *.104 p/f 
sterilising the water In the field. It waa flrit iptop- 
tfucod by tlie French army in the lloroooo 
camels being used to carry the apparatue and fid foe 
accessories tor uatag it Surgeon MaJof atanteto 
tOoseisSeil ON iMw 444<) 
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Tk« Briiiali dreadnought “Audaeloua.” 


The Loss of the “Audacious” 


Mines, Laid on the Trade Routes, Sink a British Dreadnou^fht 


A new ago, and fully two week* Ix^fore the 

toua iMWaaie known to the public, the Brltlah dread- 
nought "Audaclaiu,’' one ot the four abipe of the "King 
tleorge V.” <!)aaa, etmek a mine off the north coaat 
of IMOnd, and went to the bottom. 

nihi dlaaater came a« a aeuuel to the warning cabled 
over at about the time when the loaa occurred, that 
the northerly eoaet Ireland bad been mined, and 
oldiililng, wing this tnde route, ahoutd keep ontalde 
of eertada apeclfled watora. 

(die "Audadona" was eunk by a mine, and not 
by a aubwarltte, la auggmted by the announcement, re- 
cently made by 
Ptenler Aagultb 
in thg Boaae of 
that 


tbeee whdly Illegal metboda of waging war In nu great 
tbat tbe govenuaent baa been compelled to ad»i>t the 
only poaalble meana of protection, namely, to declare 
the whole North tfiee a military ar«>H. and to reatrict 
all ablpplng croealng It to a narrow iMaaage, along 
which tbe atrlcteat aupervialoii can lie malutalned.” 

The oinking of the “Audacioas” la by far the moat 
aerlona lorn yet auatained by any of tbe naval iMiwera 
engaged — In fact, In Ita bearing uixm tbe actual light- 
ing atreiigth of the British navy It la equal to the sum 
of all the loaaea ptevionaly suffered. For tbe "Au- 
docloua" was a capital or tirst-line ship, one of those 



ecDBMnt hkd de- 
^eclore 


North ffw to be 
Ig th« ntUiary 

•Mg. Is thin OOB- 

ndettmu ]lh..said; 


major units which must line up against the enemy 
111 that supreme and dpclslve eugageineiit (If It ever 
takes placiM when the Uerinau battleship fleel emerges 
to tight It oiil til a flnlsh in a great fleet uetion. The 
crew were savisl ; but this noble ship, representing a cost 
of from $rJ,(l<lO.(KK) to gi;t,(HJO,00(t, K a total loss. 

And yet, so vast Is the British navy, and so great Is 
ita sblp-liuilding eaiwicity. tliiit In spite of the loss of 
the •‘Audacious,’’ the drendnoiiglit fleet still numliers 30 
ships, and by the first of next month will number 
3’.J shljia, the 'JS.WKl-lou, ‘.JlVj-knot “Audacious” being 
replacwl liy tlie ‘J7,fi00-liin, 2R-knnt “(Juis-n Kllsatieth" 
II n (1 “Warsplte." 
'1 hese ore sbltJS of 
I a s 1 1 y greater 
power, mounting 
the new 15-lncb 
gun ill place of 
the 13.6-lncb gun 
earrUsl by the 
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Moreover, by the 
first of March, 
three additional 
shh.s of the 
•‘Q u e e n Kllaa- 
lictli” class will 
1 h* eoinpletcil, thus 
rHlsing the total 
d reii d nought 
strength of the 
British to 86 
ships, as iigalnat 
81 at the opening 
of the war. 

We have al- 
ready stated In 
tliese e o I u m n a 
that, bei'ause of 







Tm iBAbile French iafnntry. 

rreocb marhiuc kuh Hectlou advaoclog asaluat (iermao poaltloti betwaon Uondldler aad Bore Ttie macliluo (uu In tbla war baa played au loiporunt part ; It la ao aiobUa. Bach 
man carrloa a part, and It can be ready fur HrinK at a momant'a notloe. 

Strategic Moves of the War 

Letter from the Military Correspondent of the Scientific American, November 21st, 1914 


The French Campaign. 

T UK lwitUi‘ lino In Krunco and BoIkIuiu hua presented 
un unuainil liiHtuuoe ot the opposluK loroes on both 
Hides HCtliiK on the dofenMlve. The Allies are well con- 
tent with flilH rrtli* lM>eaiiHe they fwl that time will 
liniirnve tholi chnneoH throtiKh etmbllnc them to lietter 
egiilp their ti’(K)|is, eHisH-lally In resurd to heavy artil- 
lery The tieiuiuim hiive ud(i|itefl the defensive lem)Ke 
riirlly In this Held in order to enable them to throw 
sroBter strensth Into the cainimlsn asalnsl ItuHsln, 

This does not iiieau that the armies rest Idle. Hshtlns 
only W'hen Bllaeked. It means tliat no senerul assres- 
slve move is attemiited Involviiis one or more of the 
arniies Into which' the ttshtlns forws are divided. Each 
orsanizntlon must, howoviT, kw*p In closj* touch with 
the enemy In Its Immudlute front By uerlul rocouuuls- 
sauces and by uhsuiiUh of small <'oluinns they keep 
track of the enemy's moveiuetils Jf u weak isilut Is 
develoiatd un) where, more tnsiim are rushed In and In 
some eases the enemy's tremdies are captured. In the 
flshtins In Kranee diirliis the last three weeks the 
various successes repoitisl have lK*en such minor galnH 
The enemy falls buck a few hundred yards, eutreuehea 
usnlii. and the cnnlest Is runewtsl. 

Tile most active opeiatloiis have lieeii In Belgium. 
The oiienlng of the dikes along the 'Vser (lanal Isith 
north and south of Dixmude has ttoisled a iifteeii-mlle 
Hireteli siillleleiill.i to |ire>ent the advance of large 
Issues of Insijis ( 'oiise<|ueiilly. the center of hgbtlng 
bus moved soiitliwiird to the vicinity of Ypres 

Here ibe (Jerniiiiis laivi' miide u determined effort to 
break down flie opposition of the British Insips During 
the tirst dii,\s nf this moiitli the (lermiiii assaults were 
made la gieni slieiigtii b,\ tin- reser\e tr<Hi(m that had 
Just reached the fioiil after service In the capture of 
ATitwei'ii The Ilrlllsli were driven back live miles from 
Itoulers to Vines nod lUxseliisile. but Hticceeiled In stop- 
ping the utliK Us 

Ajter H peiitjd to leeoiip their losses, the Germans 
again launched tln-li nssitultlng columns against the 
British position iii YpHs on Nhveiiilier JOth, llth, and 
lath- The Importance Hint tbe.x UH<-rUied to Huecess In 
this field Is shown b\ the ine.seiice of the British (Suard 
rorim In the attacking force This elite orgMnigatlon Is 
comiiooed of the ls*st blood nf (he empire and is ^ven 
the isist of honor wheie decisive results are expected. 
These assaults also were re|iulsed by the British, 
who fell hack at points imi regained their original 
Hue. * 

Similar attacks were dedivered on the French nf Blx- 
si'luKite and on the Brltlsli iit AnnentlereM, but with 
like resulto- The object of this move was to drive back 
the left flank of the Allies and to uapture Dunkirk. By 
attackiug at Ypres, the Germane eecured the advanUge 
jr 


<if the direct line of rail through Brussels and Idbge 
for rushing troops and suppllea to the crlGcal point 
They also had a chance to cut off and capture the Bel- 
gian army In case they should succeed In breaking 
Ihniugh. 

The (Jenunn force In Belgium was weakened during 
(he w«»ek hj the dls|intch of their cavalry to the Bus- 
Ian iKirdor. The T'hlans and drag(s>ns were of little use 
In the liitrenehmeiit warfare excepi as an Indifferent 
substitute for Infantry in the east, though, they were 
very much nee<1ed t4i opptsie the raids of the Kusslnn 
Cossacks. ConsHiuently, the greater jwrt of the mounted 
insiim from France liave lieen transferred to strengthen 
the latest tlennun strategic move from Tosen. 

While pushing this countermove against the Unsslans 
tlK< Germans have slackened the Impelnoslty of their 
attacks In the west. They still continue on a smaller 
scale, hut are imw iimde largely to screen the reduction 
of German strength. This camimign or Imttle In Prance 
has l»e«<n noteworthy in the world’s military history. In 
spite of lielng outnumbered five to four, the Germans 
have not only maintained their Hue fur ten weeks, hut 
have forced the fighting. 

This Is one of the best evidences of the nnprepai^ 
state In which Prance and Great Britain were caught. 
Both countries had been making partial preparations 
for two years against this eveiitnallty. hut neither seems 
to have gage<l the strength of the effort, of which Ger- 
niuny was capable. 

The great value of the Belgian resiatAnce now shows 
more clearly. If it Imd not iieim for the ten-day delay 
In the German advance canned by lAhge apd Namur, the 
British would have lieen unable to join the French, and 
the latter could hardly have stoi)|ied short of the Loire 
without disaster. Certainly, If Great Britain and Bel- 
gium had not joined ibe Allies, the French would by 
now have suffered serious reverses. 

The Allies in France now have abundant men and 
small arms. Their delay In making aggressive move- 
ments can be explained only by a weakness in artillery. 
These guns cannot be made in a hurry when need 
pises. With every resource of these two great nations, 
It will take them four months to turn ont the flMt 
equipment of heavy mobile artillery that is se«d«d to 
support attacks on Intrenched posltionB. 

In Lorraine and Alsace the French have profited by 
the weakness of the German armies In these refikitta. 
The French have once more foroed.tbe fighting back to 
and across the border. East of Nancy the Frenehoeoat 
pa^on of Nomsny, Champetionx, and Glr«y hetega tbm 
once more to tiie poeltlona occupied in the aWond vriwlt 
of Angnst Jn Alsace the French bold the iswsas 
Throngb the Voaiimi «ad have eaptared Tlhann aafi 
klrch, ten mllea eaet of the beefier. 


The Ruaaisn Campaign. 

The campaign In the eastern theater of operations 
has developed a further Kuosian advance in Hast Prus- 
sia and Galicia and a new aggrewive move by the 
Germans In Poland. 

The campaign in East Prussia has been subordinated 
to that in Poland. The Russian successes bore are dus 
mainly to the transfer of German truo|>s to other fleldo. 
Fiitll this occurred the Rusalans were held fast to the 
Hue through Stallupouen, Goldapt), Lyck, and Rlalla. 
The Importance of a conttnuoua feellug-ont of the 
enemy’s lines by scouting and by attacks In force is 
shown hy Ute promptness with which the Kussians 
imshed the Germans back when their strength waa 
reduced. 

It is noteworthy in this campaign that the Russians 
are avoiding the lake regUm along the smithem border 
In wblcb their army was tangled up and beaten by 
tlen. vtai Iltndeuhnrg In September. The Russians now 
seem content to hold back In this region wtdie pushing 
their advance In the north. Here they have succeeded 
In forcing the Germans back to Gumbinnen and tbe 
Augerapp River. Tbe Germans, though, stIH hold their 
advanced position at Ptikatlem The Germans need 
every man possible for their campaign in Poland, so tbe 
Russians must have a large suiieriority of numbers in 
East Prussia. 

If tbe Russluus can continue their adram-e on Koen- 
igsberg they will In time clear the lake country and 
enable their forces to move forward to a straight line 
running from Poland to the BalGc 8ea Their big die- 
advantage lies in their lock of railways. When their 
forces are concentrated in one district they have to stay 
there, while the Gerinaiis can shift their armies to radke 
successive attacks In force at different points. The 
RoshIhu advantage in uumtiers is thus offset by the 
German mobility. ^ 

In Poland the Russians have been checked heCdlw tim 
German entremiibed poeitlun between Btemda and Caen- 
stochowa. In their retreat ttm Germans destroyed aR 
railroads and bridges and left the roads weii-n^lfii 
imssable to vehicles. Conaaduently, the Bussigaii in 
-their pursuit had to leave most of Gwir uttllery be- 
hind. The freeslng np of tbe eoontry has fadl^ted 
tbe operations of their troope. and the arrival of 'liiHPry 
gitai^ and of nest troops at the front tboMld soon 
rant a rssnnwtton of aggressive taott« by the ItoiMilliiA 

Ueanvrhlle the Ohnuttw am making another sttinii^ 
move etwitar to Ihn one to Dotal|igr tlmt drosre 
Siam be^ to tfie vietola. w gaiotoeiia totoo tito 
'to«ar VMdnia- toyli were adHtfifed at 
were tiagM^, ^ Sato -FMi. . 

avaQ fimn iMlgtitoh -to toVMdlMfi'i^to'dlhinWto'’d|Wl!to'' ’ ' " 
Ob Movag^ 
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ath the Knaetaae had teaehed PlUca and 
Iteeh^ #^lr ta^lee ttpm Ottotwr^ By the idtb they 
<deier» and on the 17th they were attach- 
th^ ddita; liita of torta. 

Ilpllie taffWtae^l^^ the Anatrtan anny in Galicia in 
a diuiqlftaaiie imittlQn- U the Anaeiam ehould break 
they wmiid cut the Anetrlana off fnnn their 
BMpadl Uoe of retnat tfarungh the open country aouth 
o4 ^Meew. A retreat through the paeeea of the Car- 
pathtatt Alpe at tide aeaeon wonM be no difficult as to 
eaiMMe ttw tear of the columns to being cut off while 
dehuwd by the slow progress in front 

Odnseqdently, the Austrians have abandoned central 
OgUcta and hare drawn in their armies to the west to 
BtrengUmn the reststanoe on the Cracow line. On No- 
rantaer 13th the Bnssians occupied Tamow and Aanok, 
and on the Idth they had gained Jaslo and Tlnkla, while 
Ooeeatac columns bad setaed the paasea of the Carpa- 
tUaaa from llukla to Bukowina. 

The adrantage la the flfffitlng in this theater Ilea, ao 
flsr, rery mech with the Husstans. They are coftrantad 
now with the threatening move of the Gernuns from 
Thorn. It the Germans succeed the Kusslatua will have 
to give up their campaign against Posen, while the 
Baet Prussian gains will amount to llttla. If, however, 
the German move is stoigied. the Kusfdans will lie free 
to prosecute their winning campaigns In all three Incall- 
tlee, IDast Prusala, Poland, and Galicia. In any case, 
the Buseians seem unlikely to lose their recent gains in 
this last dlatTtet 

Th* Legal Deflaitkm of a Pateat 

By Hon. Tbeaue Bwhig, Comndasioner of Patents 

I N popular language the word patent means the orig- 
inal document, or a printed copy of the llluatratlon 
and deacrlptlou attached thereto, or the Invention itself, 
or some particular physical embodiment thereof. What 
1 wish to discuss Is the mutual legal rights of the par- 
ties evidenced by the document constituting letters 


The phroae of the grant- 
Ing dUlM right to rngke, 

USA add ulnd'^ttta^gd^ddSelBdloii,” wblcb Is recited In 
aecthta MM of the Bevlaed statutes. Is a heritage of 
the old idea that Mta gcut emifetted the right to use as 
well M the tight ^ eta^lade others from nslng. 

R. The patentee must he an teventor, and the patent 
must be granted fur a limited period. This is because 
of tiie constitational provltaon contained In Article 1, 
Section 6, which reads as foUowe: 

‘The Oongcees shad have power to promote the prog- 
ress of science and' useful arts, by aecuring for limited 
times to autbore and inventors the egctuslve right to 
thsir respective writings and discoveries.” 

Under this prorlelon, Congreee, If It undertakes to 
provide a patent aystem, must enact one which Is pri- 
marily directed to rewarding inventors, and the only 
rewairi is to aecuns to them exclusive rights for limited 
periods. A syetom which la not characterised by these 
features is de/tors the Constitution. 

A There ia no statutory requirement that the pat- 
entee muat be the drat inventor. A« between rival in- 
ventors the queetlon of priority arises under Section 
4804, wblcb provides that where there are rival appli- 
cants, or an applicant for a patent to an invention 
already patented to another wboee patent has not ex- 
Idred, the Office ohall proceed “to determine the ques- 
tion of priority of invention.” This phrase “priority of 
invention” occurs nowhere else in the statute. It is 
Intended to cover only thoae raises where two parties are 
claiming the oame thing as against the public. It Is 
true that the applicant must swear that he lielleves him- 
self to be the original and drat Inventor, but Hectlon 
4886 provides that any person who has invented some- 
thing of patentable character may receive a patent uiioti 
due proceedings, provided that the thing was new when 
be Invented it, and provided that he has not lost his 
right by delay. The langnage is too broad to warrant 
the statement that the applicant must be the original 
and first Inventor; it is sufficient that the apiilicant l>e 
an independent inventor, that the original and first 
inventor is not contesting his right, and that knowledge 
of the invention was not available to the public before 
the applicant invented. 

The legal definition, therefore, of a |Mtent for an 
invention. Is that It Is a contract between a party claim- 
ing to be the inventor thereof and the Oovernment, 
made in consideration of a disclosure of the invention 
by the claimant in his application, and prfx>eedlngH 
taken as required by statute, and evidenced by letters 
patent conveying a grant by the Oovernment to the 
inventor and his assigns, for a limited periotl, of the 
right to exclude all others from making, using, and 
selling the invention patented. 


1. A patent is a contrart, and Just as every written 
memorandum of an agreement is merely an indenture 
witnessing the agreement, so the letters patent are 
merely evidence of a contract 

Under the old procedure lii Kngland, where our patent 
■yetem originated, some of tlie (latents were In the form 
of indentures. The iwtents were granted os an exercise 
of the prerogative of the Crown, and the Crown was at 
times a part owner. James I invested one hundred 
thousand imunds sterling in the Uoyal Alum Works, 
which operated under a patent. 

In this country the right to reissue patents was Intro- 
duced into onr practice on the theory that the patentee 
was merely exerdslng the right' of correcting a contract. 
This practice in the absence of any statutory provision 
therefor was sustained by the Supreme Court of the 
United States speaking through Chief Justice Marshall 
in the famous case of Grant v. Baymondi reported in 
0 Peters. 

3. The consideration for a patent is the disclosure of 
a new and uaeful invention in the specification of the 
jiatent As Lord Bldon stated in Cartwright v. Ramer, 
patenta are to be “considered as bargains between tbe 
Inventors and the public, to be Judged of on the prin- 
ciple of keeplDg good faith by making a fair dlsdoaute 
of the toventloo.'’ * 

S. Anyone having' ao InveBtion to c<»nmuntcate may 
obtain a grant. Bo kqig as the matter rested in the 
prerogative of the Crown this was not true IV Crown 
might exetclw its prerogatlveior not, ks it chose. But 
when the prerogative of the Crown taoe M, the prin- 
ciple that all mem are equal before the law eliminated 
any tiement of fhvor from the granting of petenta 

4, With the disappaaranto of the rpyal pcerogativee, 

there dtoappeered also another eonoeption. vlx.y that the 
right to itte tbe i&ventlon arises out of the grant the 
old patents eoatalaed two oepuntB olansee, one 

sMrificaBy granting the jrigllt to nee the invention, and 


gnmti store nude at a time when it wag tamtomaty for 


that ftoedoM of trade Is the hjrtb- 
, .''lildM:. )«fl|f':etaffr'atilii«ce'«r fittiaett and 'gHmoiwiitoB srem 
new toddnftaititrH the 'ftopit carried 
. . ' «to tM'Jtai aptftothta nr toMhashed 
' iM’KAii »m tbe 


Motoreyden in tbe War 

M OTOBOTCLBS are being found extremely useful 
In tbe war operations, especially for tbe transmis- 
sion of dlspatchea, in which work they have proven 
sulierior to horse couriers. Another direction in which 
their uullty has been found valuable Is for use by tbe 
officer in charge of motor supply trains, ns they enable 
him to keep in constant touch with the entire column. 
At the commencement of bostlllttes «11 of tbe nations 
Involved aclxed alt the moPtrcycles they could find, and 
since then heavy orders have been placed for more 
macblnea Russia haa recently placed orders In Eng- 
land for over sixteen hundred machines, (Ifstrlbuted 
between six makers, all the machines that could be suit- 
plied within the specified date. This country has also 
made purchases in the United States, and it is reported 
that one manufacturer has itooked an order for eight 
hundred machines as an instalment of a total order tor 
twenty-five hundred; and another concern has made 
some large sales to Japan, and it is supposed these 
roaidiine^ are to be passed on to Russia. Bicycles 
have not been overlooked, and It Is said that already 
over two thousand have been sold to the Eun)peBU 
armleo. Exact figures are not obtainable, as naturally 
American manufacturers are not anxious to make public 
tbeir sales In these quarters. 

Die Corrent Sapplement 

T he current Bupplemeht of tbe BcixNTiFtc Amcri- 
cah for November 2Nth, No. 2690, contains an article 
on the New York Fire Alarm System, by tbe Chief of 
the Bureau of Fire Alarm Telegraidi, which should 
Intereat the dwellers In every city in the country, as it 
dlMloaes a surprising condition of hopeless Inefficiency 
in one of the vital branchea of tbe machinery of a city 
that can easily exist almost anywhere when citiaens 
' fgjl to exercise proper snpervlBlon over their municipal 
aflaln. A protective treatment of metals and an arti- 
cle on economical power from low grade fuels will t>e 
of groat value to a boat of practical people. There Is 
also an tUnatrated article telling about tbe greatoat 
iittgntion dam in theVnntry. Reslatance to a ship’s 
nwtion tells aomeUiinf about designing ahlpa, and new 
Idana will be fbqad In tits fitamnatoo of tbe use of colors 
tor algnatlng. 


Iffhe aiitort are not reiponsibie for itatmientt mode 
to the eorre»pondence column, Snoni/mout comflMwti- 
oationt conwot be contMered, but the names of aotrth 
spondenta wtll bo withhold when ao desired,} 

Enifligh Armored Autoroobileg 

To the Editor of the Scirntific Amrhican: 

In the article on "Armored Automobiles in War,” 
published in the M< irntific Amrsioan of Novemimr Ttij. 
my remarks on English arnwired cars are not rajrrect, 
as in addition to Daimler trucks some touring cars have 
bwn fitted up with armor and quick-firers. The naval 
force sent to Antwori) included several of these. 

London, Eugland. John Jat Iox. 

Die Muscular Machine 

To the Editor of tbe Scientikio Amkrioan: 

In Watt's method (jf measuring energy, he did not 
seem to make any distinction hctwwn energy pcfsluced 
by a motor and energy prisluced bj iniiseiilar (‘xertlon, 
and I do not recall ever seeing In lu-lnt an> dtslliictlou 
made between them, and yet the difference can Ih< 
demonstrated quite easily. 

For Instance: Should a motor raist- 1(N) pounds 5 
feet, we would regard It ns 060 foot-pounds, even 
though It Ih* raised In a seeond, minute, or hour ; but 
should a ino-fiound man eousiime one hour In ratslng 
(without apparatus) 1(K) isniuds 5 feet In one wiitln- 
nouB Journey, he would produce only BOP fiMl-pounds, 
but completely exhaust himself, while If Is «|ulte obvious 
that bo could, with much less exertion, walk up o hill 
lOO feet high In ten minutes, thereby producing 15,01X1 
f(M>l -|M>undH, or thirty times more energy than in the 
former case 

Again, should the man have placed In his arms lOtl 
pounds, ami attempt to hold It one hour, ho would pro- 
duce no work at all, but nevertheless would be rtMiulrt'd 
to exert great muscular energy to simply stislaln the 
weight. 

Another remarkable distinction is the fact that the 
animal or man consumes energy in descending a hill or 
stairway, while any Inanimate machine gives forth 
energy In descending. 

It would apiMuir that the muscle, uullko aii.\ other 
form of inolor, lias a critical time to |H>rform efficiently. 

Riverton, N. .7. (:nAm,Rs A. WainiiT. 

Ship Engine Control from the Bridge 

To the Editor of the RctESTiric AMBaicAW : 

In the synoimls of contents of Hcirntific American 
8tTmj:MF,NT No. 2t)'J2, lubllshctl In Oetolier 3rd Issue 
of .SojXNTiric Amemii'an under subhead “Westlugbouse 
Bridge CVintrol,’' I note that an attempt Is umde hy 
designers to control ship engines from the bridge. It Is 
probably useless for one In my tibscurc position to 
attempt to (‘rltlclse the scheme, but from my exisrlenra* 
on and around lake aud river boats, I should say (bat 
the Idea is dangerous. 

First, the captain or pilot ns Ilcensral by the (tovern- 
meid Is not required to know anything more about the 
o|iernllon of the engines than that one Isdl nieaiis stop; 
two, go astern; three, check; four, strong In dliectlon 
at moment going; one also means start abend If at rest 
How to get tliese motions Is not tbe thought of {diot, 
simply the n-sults of said movements of proisdlers 

Inasmuch as tbe (lovernment does not allow eien the 
sole owner of a ship to navigate her, unless be lias a 
Itemise, but holds tbe regular pilot resismslble for the 
safety of his ship as well as others, ami stands back of 
htm If he refuses to do the bidding of tin* owner, in 
case be sfs's danger In cnmidylng. bow can the Oovcrii- 
meut allow’ om> lleenseil man to Interfen* with the work 
of another of their llceimees’t 

There ar<> oilers eonstuntly passing through and 
around the engines when running and repairing and 
adjusting them when at rest, tbe C'lmdburn goug sound- 
ing In engine room gives engineer in charge notice of 
desires of pUol, and, If ever.v thing is clear, he eompUes 
with the order; the gong also warns others to get In tbe 
elear, and the isjsltlon of throttle cut-off and reverse 
levers Is such that the person moving same 1ms a very 
clear view of moving parts and the platforms and lad- 
ders adjacent thereto. 

The sudden starting or stopping of the cross-heads 
alone could easily mean death. IIow’ could the pilot 
know there was an oiler with his body foul of moving 
parts before he started ut»'i' Wlmt would he ilo If the 
engine took a gissi diise vif water or lost the vacuum '( 

If the engineer In charge were to Jump In and stop 
aaglnes in such an event, might not tlie pilot be In a 
ticklish position in cramped waters and the ship, with 
others, endangered? This is the day of levers and push 
bnttons, I must admit, but there Is as yet great need 
of a mental clearing house every so often to examine 
the checks and see that no forgeries get bv Would 
suggest that this device be first tried out on a freight 
train, with the conductor handling the engine from the 
caboose. Cbabucs M. Usegn. 

Pedford, Ohio. 





The ‘‘Foot-and-Moiith Dise^^V / 

A Scourge of GatlJe Whicli Attadcs Man 

By Lewis W. Fetzer, Ph.D.i M.D., of the Georgetown Unilwrsity Mechesl School 


L ike a cup of thunder and a bolt of lightning from 
a clear aky coniee the announcement that foot-and- 
mouth dleeaw U again with ua. The announcement bg 
the State Veterinarian of niliioU that the dUeaee was 
prevalent among the cattle on exhibition at the 
National Dairy Show caueed many to hold 
their breath and wonder what would be 
the fate of the valuable atock on exhi- 
bition. 

ThU la not the first time that thl« ijea- 
tilence has vlalted our Khorea, for we have 
hud outbreaka from time to time, the laal 
occurring in llKtH. In 1008 and 1902 It 
was transmitted to us through the agency 
of the virus of cowikii Imimrted from 
abroad and Intended for the vaccination of 
human beings against smallpox. 

'J’he story of the 1008 outineak la very 
sncdiK'lly told l)y the diagram taken from 
Circular 147 and also the HKis Keport. 
page !190, of the 1' S. Hureau of Animal 
Industry. It apiiears at the time that the 
first Inttroatiun of the prekamce of the dis- 
ease was In tno carloads of cattle ^^Ulch 
wen sent to I’ennsylvaiiln from the stock- 
yards at Buffalo, N. Y The source of the 
Infection was finally traced to Detroit, 

Mich., where foot-and-mouth disease was 
present among t>vpnt.v-one heifers previ- 
ously used for the preiia ration of antl- 
smalHwx vaccine. The outbreak of 1902 
started In Chelsea. Mass., and Is thought 
to have originated on the farm of a man 
who had a coittract with a vaccine com- 
pany to rent calves for the growing of 
cowitox virus l.atcr Itidepcnderit out- 
breaks were notetl In other parts of Mas- 
sacbiisetts 

The present outbreak Is said to have Its 
origin In Mlohlgun and Indiana, and on 
Detuher 10th the Secretary of Agriculture 
Issued the Bureau of Animal Industry 
Order No. 220, which has the efft*ct of 
preventing the shipment of cattle and 
their products out of those States This 
order has been amended several times, 
and the (inurautine at this writing In- 
cludes the States of Michigan. Indiana. 

New York, Maryland, Illinois, Wlscon.sln, 

Iowa, Bennsylvanla, Ohio, Massachusetts, 

Connecticut, Ithodc Islatid, Delaware, 

New Jerst'.v, Moutana, and Kentucky 
Tills disease, known by various names, 
as nphihie eplxootlcac, ecKema, cpixootica, 
infections uphllia, arilithons fever. Maul 
iiml Klatieii Seiicbe (Oerinnn), tl6vre 
aidithense (French), etc., haa liecn known 
from time immeraurliil and In many iiarts 
of the glolie. The woral outhreaka have 
lieen In Europe, some of them In recent 
yeara 

Although attacking cattle principally, it 
affHds hogs, goats and shee{), and next In 
onler of snsceptllilllty come the buffalo, 

American bison, camel, de<‘r, chamois, 
llama, giraffe, and antelope Young dogs 
and cats arc especially susceptible to the 
Infection, while guinea pigs and rabbits 
take the disease onl.\ c.xccptloiially. Mice 
and poultry and older curnlvorous aid 
mala are apparently immune. The horse 
and man sometimes become Infr-ctod 
with it. 

Foot-and-mouth disease Is a very con- 
tagious and lufectloiis malady which runs 
through an acute etnirse and lias as Its 
esaentlBl featnre the forroatlim of blisters— vesicles, as 
they are called by the medical man — on the mucous 
membranea of the mouth and uiion the akin lietween the 
toes (of cloven-footeil uniuiHls) and around the coronets 
of the feet Although the,BC arc the localities usually 
attacked, there may be other Involvements, such as In 
the Intestines and «u the udder. The disease Is most 
often ushered In with a chill which Is followed by a 
fever. ‘iSrts fever, which may go as high as JOC deg 
Fabr., subsides ibiuewhat when the blisters make their 
appearance, whic4i Is InMially in one or two days. The 
blisters, wblcb contain a thin, yellow, highly contagious 
fluid, uie at first the sixe of a hemp seed or pea, hut 
they finally enlarge and often reach a sUvsr dollar slsc 
On maturity the blisters burst, dlacbarge* tbelr fluid, 


and lanva eroded raw anrfacM wbidh dondt uMtly baaJ, boeniBt 
In the etnirae of the disease tbs anliBnlB lOae their apRS- 
ttta, tMOome vary wank, and. In milch oowa, the milk 
yield la aertonaly alteetod. The milk from these aal* 
mala, espedally those in sdvaneed staflss of the dlsass o . 




always tpars the animat IMNQ 
•hove, the contagious atsat)ls.< 
the hUstars. IThis fluid wlktll 


Inspector attired to prevent carryinf 
contaffion. 


Despite the filci; 

known for a — ,, ^ 
known about Bintt^ 

feettous agent 
tlgators have oente 

timee and «daliiMd-l^t,iMaot.Illi^||i^^ ‘ 
ovganlsm wUch they liad iB^ttad-kp'iWl - 
eauae of the diaenae.' ^ 

A Similar, hlatory has yollnw #| 
hog Cholera, but In aoM of tluis m 
cause been riiOWa hf Oil* 

scope or eulttyatto* on •vttAQtel fMdIa. 
Tb« rntciXHirgaiilsm, or wMat hot^ 
foot-and-mouth disease Is so svadlya ^ 
it passes through the floi^ poxff Ot • 
poreeiala or Maque Altar vtUA tl|^i^ 
ordinary condltlona will flttier ent 'w >»- 
Uln such genni as the tubeNle nr larpM« 
bacillus. Consequently wq nittst iMgp4 
the cause as an ultra-vlslhis and dltfia- 
Alterable virus which exists both la Ifha 
lymph and blood. 

It must be said, however, that (hto. 

)eet has been in controvany daring 
last throe yeara, for It was StegMi * <31*^ 
man aclentlst, who presented erUenes 
that the dlmase mltfit be caused hy 
glotiold bodlae— cytORtaytAse oaeeI-<^whlMk 
often show an arnngemi 


of study by a c 
the German government, but the raiiUtta 
obtained in the laboratoriea oif tile las- 
perlal Health Depeitmeut at Berlin did 
not support Slsgfd’s findlogB. 

like any other dlseoee, this seonras 
may be tranamttted by many ayenaes, If 
we stop to consider that 1/6,000 of a euMe 
centimeter of the lymph — ^blliiter or veet- 
de fluid— Injected Into a vein la sniOchmt 
to cause the disease, we can gain aa Mea 
aa to the virulence of the aanw. Kotwltb- 
Mtandlng the high degree of virulence of 
this germ. It, like the tubercle bactilus, 
loses Its potency when subjected to dty- 
lug at ordinary temperatures and sunlUdlt 
(within twenty-four hours), ntrattgely, 
when diluted 1 ; 10 and k^ In seated 
tubes It retains Its virulenoe for three to 
four months. Vfhen exposed to a tepi' 
perature of TO deg. Cent. (188 deg. Fabr.) 
for ten minutes, or beatod to 100 deg- 
Cent (212 deg. Fahr.), It Is robbed of Its 
Infecting qualities. Bepeated exposures to 
low tesoperatures, as --8 to —8 deg; Gent 
<16.8 to 17.e-f deg. Fabr.), also deetraya 
Its virulence. It may also be destroyed 
the well-known antiseptics, as carbolte 
acid, formaldehyde, ^droeblorlc add, 
and soda solutlcms. 

When the disease Is present among aol- 
mals kept bi the mum ham. Held, or 
corral of the stock market U Is traua- 
mltted by contact with toe eajlva. eq- 
slcujpr flul^, or feoea. Indlteotly It la 
carfted In the drinking water la t 


feed (hay. etc.), bedding, on to* iUlli 
floor, animal trantgKwtatlhn car* . ahl . 
Iiecomcs thin and often tshows deposits Of curd or a boats, and In toe pastura Doga, eats, ftwri, aad| oBmIT 

Medlniont coniiKmod of decomposition products and blood birds are also dangerous mecbanlcal oarrievo of toft <%• 

fibrin. The animals so affected cannot chew their food ease, and persons bartmring those In regidw wjbdw 14* 

oil acconnt of the swollen condition of too Ups and disease is prevalent should make' an eltwt to kosi ^ 

months. Veterinarians can easily detect qulmalB af- eonflued until all danger Is paqt Oho of ' 


fected with the disease by the smacking sound which 
they make with the Ups and the ropy or stringy aattva 
which hangs from the mouth. SnCh animals vfhso 
given water seek relief from the pain by Jfiaylug around 
in the bucket with their snouts. The mncous membnaM . 
of tbe*lnner part of the lips and the guiot the tenth 
feel warm to the touch, and upon opmtoig the mo*tlw‘ 
of these animals they Show the chancteriltb: bttsterw 
< iW* a rule, all Jtour foet of an gntiaal ato •ttoWtol* 
but It occasionally happens that only a Jlbsto 




I of danger In transmlisilohi* on tho hoBtaT 
oiotoliig. and bands of persons Who go DMa an to 
bath to othei* whero to» tossn** <|aia| toic atob^ 
prevsnt transtnlssitm torongh too MSiior. of toaf^ 
pflWals of the U, fl, Borwa 
proTttod With ritototr ooato.rto|0toi 
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, „« 'W .tto l«wt, 

_ , mwtMiar ltM «( «be 41 m«M^ «iidi cm- 
kkt«' 4 'U*'. M <ite 

. 07^:^ n«Brt«d «t« tiia 

Mwand uniimto «b4 
moA 

with dUfe' Ohtile HM «Ct«n 
’t6»’bafd|«M «f tjw udm ««a 
BMO^WOW* Iwllttr 
i«ir«i#i^^iuid) ttefvtUwd. ▲ Hmadwr 
muhpnMtealng ai«*ntnM wur 
foadW iHieb atta^ tbe diMww la 
nMA AWB <l! rii > htn» the milk «( 

aiMito afaf^ «lj^ tMMndmoiith «» 
auw: tfMtilllr ItMtf apiNmlit 1 b two 

takott «fl«r taUiw til)i« Bdtk and mbi 
iB il( iiiUi^ terer, irtalidt, howefftr, may 
ya M fia daf. Fakr. Wa la to- 
«(nwtikaM ky a ahaking okUk Iom of 
aiiP«^ >10100^, palas to the muadlee, 
back iitd 'iMifid, am cmup-Uk« patoa to 
tm pdid«kMW>< Manaea i 


taf-llWit «to4 baaduvartara. Ibe cavalry, 

aeaiimim to ««ktt lNtofH^r> kw* «dto pack aata vhkli 

ato'adtoid^jaiMtoik' ,, 

Ttw Pto «c VaMwtt 0maa ll«ht for ai«naUDc la 
npidl^ aatomiBf. ^karoplaaaa ara now flghttog wltb 
Uibt algnat aivatatoat wbtob greatly Increaaea their 
eflaetfvaoaaa to ak^t acctotog. When, aome weeks ago. 
a ZeppAia waa att ac k i ng Antwerp, the night was so 
dark that objacta down, tmow wtane not visible to the 
dtrtgihte, but to the attW ware a group of spies with 
electric daahUgbts, and with these they signaled the 
avtoton where their iwiBlw wwra to ha dropped, it was 


Xba- initial site of the dlaeaae la usually 
to ^ moPto. whhdi feels hot am dry, 
am toeie ars reddened spots over the 
UpB, haee of the gnnw, margin of the 
tonmto end mneoiw meulNnine of the 
cheeha. HP/) hliatem fona to two or three 
dayc, after the dnt symptonui are lu^, 
an4 Uke to cattle, they tend to become 


atiperlMal uteere whkdi follow are pain- 
tnl to the toacb. They may extend over 
the whole mucoua meoibnine of the month 
cavity am Into the pharynx, larynx, eao- 
phagw, am tnudiea. The blistem are 
quite often noted ebont the mouth and 
noae. The oornea am conluncttve am4he 
idtta between the toes am fingers msy' 
also become tovolved. Again, as to catUe, 
the MmpOmtwre fails wttb the appearance 
of the vestdee, am the mucous membrane 
of the mouth becomes swollen, making 
swallowing dtoleulL There Is also s pro- 
fuse salivation, pain to awallowlng, and a 
nasal discharge. Fortunately the course 
of the dlseaae to man, when uncompli- 
cated, is mild am fiiTorable. In children 
there may be Inanition, diarrhea, am 
even bloody stools. The greatest danger 
with ehlldnm la the severe gastro-lntes- 
tlnal inflammation which may occur. 

Ae the Immunity for thta disease to 
cattle to a variable quantity, It to cus- 
tomary to kill animals affected with it 
and to destroy the carcasses by burning 
or burying after strong dlstufectton. 

This to followed by sttong disinfection 
of fbe premises by e squad of men spec- 
tolly tratoed to this kim of work. 

li the fighting of the outbreaks of 1902 
am 1009 to a measure of the Oovornment 
am htote oflictola’ capacltteB for suppresB’ 
tog feoband'month dtoease, we need have 
no Am as tegarda the favorable outcome 
of the present eptoootlc. 


]Slmtrid<ar> Ww 

eattent to whtefa' eleptrietty baa 
fi Come to iday a vltaity engroeilng part 
to modwtl wa^re to yet hul ttttle reaU 
iMd euttldh ef Mgtoeettng dretos. One 
of the fitoM: BOtabto featomm of the eAs- 
fikt mhr hftoc waged to Ihitopc Is the 
dmk i» wittoh iitfonmttw m to the mote- 
m^ ttm coatomltog aemtoe has hesa transmitted. 



DtotofeeUng with a S per eeat chlorinated Ume solutioa. 


The to thto iMbtotaht teamm of mUHary 

opewi^^'jim h 


not long before the Belgians realised the trick and shot 
St In toe meantlrae toe bombs bad done 

_JI hesn, <if cootua* toe aefepfalWk which has their work. 

dalto toMhil am noophltowume work htoldm fighting , Another method of signaling now extensively used 
actiidtln^ dh Its own or patnltoir nightly toe both for naval am military purposes to the searchlight, 

, , ' T ;o to*r , If •ePfp*"g. to figai^ against which to also Invaluable tor detecting hostile tricks at 

night. Ite measages aiu sent by a flash code, the beam 
' ^ tttoto mgtotosa to ttm w«ik of toe being raised or lowered or moving to the right or left, 

W nimm'pA fi 'totoatomie projected into the clear air or en a doud, oe toe case 
-■ - - maybe, {t to else' aa dteoave means of communication 

' betttosn afi away mr a fleet er • beUlgeient garrtoom 

p fiifl Attoft to Idcw m to»l««diMiioe which toe submerlae has 


recently assumed, toe new Fessenden submarine signal- 
ing device described a few weeks ago In tbe BriaNTino 
Aiubioab to attracting much attention. It consists of 
an electric oaclllator, which when attached to tbe Inner 
skin of a ablp sends out a tone that can be heard on 
board another vessel five to thirty miles away. This 
signal tells of approaching sbliM or lcel>erga. By its use 
nearly all the terrible marine disasters of the post two 
years might have been averted. It Is bellevi-d that 
some of the European submarines are already eiiulpped 
with It. Inventors are hard at work on meth<»dH of 
Increasing the efficiency of the submarine. A leading 
American constructor is said to have 
turned over to tbe Germans a device by 
which a submarine can run along the 
enemy’s coast and send out devices lo cut 
the cables of the mines guarding the naval 
bases, pass iuto those bases submerged, 
and toriiedo the hostile warcraft at 
anchor within harbors where It was hui>- 
posed to be safe, behind mine Helds and 
fortifications. When It Is remembered 
that the submarine can now carry enough 
fuel to travel more than 450 miles on the 
surface, and when opiwntlng submerged at 
a speed of 5 knots, can cover fully a bun- 
dnsl miles, the rapidly augmented Impor- 
tance which recently attaches to Its war 
oiteratlons Is easily understotal 

As indicating the Immense value of elec- 
tricity on lM>ard battleships. In a rts>ent 
Installation there were fi.OOO electric 
lumps, motors having an aggregate rat- 
ing of 4,000 borse-itower, and uppruxl- 
mutely 70 miles of cable. My elw'trlclty 
the captain transmits his orders as to the 
speed of the proiiellers, the iiosltlnn of the 
rudder, the course of the vessel, and the 
range of the enemy, ns well ns his instrue- 
tloiis us to tbe handling of the guns 
Each turret and group of guns bus its 
own local system of Interior communica- 
tion, electrical or mechanical. Tbe ship’s 
dynamos, steam driven, are the primary 
soiirw of electric power, tlnmgh storage 
null other batteries are used to a limited 
extent. A special problem on board ship 
is the illumination of tbe cross-wires of 
telescopic guusighis, to enable the gun 
ixiintcrs to aim at night. This Is done by 
the diffused light from the searchlight 
used to Illuminate the target. In cases 
where this is not practicable, mlulnturc 
lamps are kept ready for night sighting. 
There are also siieclal problems In tele- 
phony to 1 m‘ dealt with, tine of tlies»> Is 
the providing of a transmitter which will 
operate In any position, which the ordi- 
nary carbon transmitter will not do i,nud 
speaking telephones or megaiihuiies are 
used for "paging,” for ealllng away boats, 
and tranamitting Information of various 
kinds The bugler blows Into tbe inegn- 
pbone transmitter the call for any par- 
tlciilar iKiat, or the messenger calls for 
the electrician In charge of a siieclal de- 
partment, and thus saves tbe endless and 
wearisome climbing of ladders which was 
formerly Involved 


Frederick L. Goes Dies 


lirlntlng presses that licar his name, died 
at bis home In Chicago on November lOtb, 
at the age of sixty-seven years. Mr. Goss 
wits of English parentage, but was boru 
ill Wales. C«mlng to this country when 
quite youug, he eiitereil the printing busi- 
ness of the J. M. W. Jones Company In 
Chicago, where be soon retiched the posi- 
tion of suiierliitendent, acquiring, In tbe 
meantime, a thorough knowledge of tbe 
business. With his brother Samuel he 
Invented the press that has carried his 
name Into many of tbe largest neswpaiwr 
plants In the country, and they formed 
the OosK Trlntlng Tress Oomimny, of which he was long 
vice-president. 

An Unfailing Reminder.— Among useful inventions 
whioh are brought out by a Paris firm is notwl a handy 
little devioe in the way of a memorandum tablet whieh 
aervea aa a reminder of engagements or the like. It eon- 
atote of a amall oelluloid teg whieh bai a spring clip to 
attaoh it to a wateb. The tag is fastened to the watoh 
. in Buoh a way that it oovera the laoe'of tbe watoh 
and thoa onimot fail to be aeen by the wearer. The 
peneil aotaa oan be readily dfooed. 
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The liteavens in 

The Heat We E^ive h’diti, the „ 

By Henry Norris RusseB, Ph.B. 
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I T ban Ions been a qneatimi of nticli lntet««t whetiwr 
wa nieolvo beat from th« atarM, aud. If ao, bow much. 
The llrat half of the query wae anawaced lu the 
afttmattvc, from the theoretical atandpolut, loni; aso. 
The stare seud us llKht. of the mime nature as that 


claao, and elooe together In the rty, ao that Urn iitflih 
euce of the abaonitl<B« «* their radUtlon In oot ataMi»- 
ph«n» was the eame. It was tneartabty found that tor 
the same visual brlghtaeae, a yellow star sends ua more 
beat than a white one, and a red atar more thra a 


which we receive from the Sun; the Sun’s llghl carries yellow, Speaking roughly, Hr. Cohlenta declarea a yet-, 

low star of siwctram tike the Sun gives out twice as 
much energy or “beat" in proportleu to Us li^t as does 
a white star like Vega or Splca; while a ted stor like 
Aiitares radiates three times as mneli heat as a white 
one of the same apparent brightness. 

Certain exceedingly red stara— notably the star 16 
I'lsclum, which Is typical of a poouliar ctosa wboae 
six>c(ni ate denoted at Harvard by the Mtar BT— i^vo 
nut twice as much heat la pri^rtlon to their light aa 
the ordinary red stare do. 

U may be surprising at first sight to road Hiat those 
facts strongly confirm the accepted tbsoiy that the 
whitest stars are the hotteot and the reddest the cool- 
est; but a little consideration will show that thla la 
really so, and that the hottest stars will give out the 
least heat In proportion to their light, or, revemlng the 


energy with 11, which npiieurs as heat lu the iHslles 
ufKin which its rays fall; and hence a certain amount 
of energy must t»e brought us from the stars, and their 
radintUui must liavi* a heating effect, though an exces- 
sively small one. Kv^n for the brightest of all stars, 
this should, however, lie nol more than one ten-thou- 
sand-mtlUonth of the heating effect of direct sunlight, 
or about a hundred-thousandth twrt of that of the light 
of the full Moon, It Is not NUrprlHliig. therefore, that 
until recent years all attempts to detect and measure 
these almost IntlDltoslmal amounts of energy met with 
no succesa. 

Alsnit fourteen years ago I’rof, Nichols, working with 
the two-foot reflector of the Yerkes Observatory, se- 
cured the first nmiuestlonable direct evidence of heat- 
radlatlon from the stars; but, even with the most 
sensitive detecting u|)|Hiratus that could 
be devised, It was only jiosslble to make 
observations on a few of the very bright- 
est stars. Ilf found, however, that stars 
which liM>k e»iuully bright lo the eye may 
send us different amounts of radiant cn- 
crg.>, for Arcturns, uhkii bsiks to the eye 
ver.v nesrly p<|ual In brlglittiess to Vega. 

IirodiK'cd nnlre than twice as great n dt'- 
flectluii as I'egii upon the scale of his 
attimrattis 

No very great advance was made In 
this very dItticuM Held until the iiresenl 
year, when l*r t'oblenlic, of the Hurenu of 
Sluudurds In ■Washington, ri'ported uisui 
Ills summer's work at the J.lck Observa- 
torj, whlth«>r he bad gone to attack this 
very problem. How great a stride for- 
ward tils work represents cun !« seen at 
once when It Is rcallra'd that his apist- 
rutUN will give distinct Indications of the 
heat retvjlved from stars so faint as to be 
Invisible lo the naked ejo. H Is iterhaps 
a hundred times as sensitive us some of 
the earlier ones 

To have any <‘hance of success it Is, of 
course, necessary to concentrate the light 
of the stars as strongly as jwsslble, by 
means of a large telescois', aiifl a re/lecf- 
lug lelescope must be used, for the glass 
of a lens, though truiispiireni lo ordinary 
light, cuts off a grciit isirt of the radia- 
tions of longer wave-length which carrj 
much of the energy. 

I»r Cohlenty, had the good fortune to 
have the ,'lfl-lncb t'rossley relloctor put at 
his disposal ; but, even with this powerful 
Instrument, Ills snceess Is malnlv due to 
the very delieate beat-iiieasnrliig aiiparatus which be 
devised. 

I,lke a number of other niipllaiices with which bril- 
liant advances ir observational work have recently 
been made, this Is cssenliall.v very simple, Is-lng a 
"tbermo-element" comisiscd of fine wires of bismuth 
and ptatiunui. Jolneil at the tlii, which Is ex|>uiided Into 
a little disk 1/UO of an ineli lit diameter, and blackened 
to make It a gisid absorber of heat When the star’s 
rays fall iiiion this Jnnclion of the two wires It Is very 
slightly healed, and Ibis si'ts uii a tbermo-electrie cur- 
rent ill a eliciill of wbleli the wires form a part, and 
enust-s a dellei'llon of a sensitive galvanometer. 

To protect I lie llieiino-eleiueiit against changes of 
temiH'ralnre and other disturlniiiees, It was hermetically 
sealed 111 a glass reeeiitiiele nlilch \\as exhausted to a 
very high vacuum A wliidirh for the admission of the 
light of Hie stsrs, cemenltsl uiioik one side of this rei-eji- 
facle, W'as made of fluoitte, the most transparent mate- 
rial for the long heat-waves 

I’shig a galvunoiueter of the sensitiveness “usually 
employed at the Bureau of Standards’’ (In such deli- 
cate work) II was ismsthh* to obtain the amazing results 
already briefly described. 

Tko radiation from more Ilian a hundred celestial 
objeols was measured, and the resultH, thotnselves of 
the highest Interest, open uii an entire new field of 
investigation. 

’Fhe moat Important feature of the ohservaliuus was 
the cumparlj^on of pairs of stars of about the aamc 
biightiwss to the eye, but differing in colpr and spectral 



At It o’clock Bee 7. . „ 
\t to H o’clock IH-c. 15. 
.At to o’clock . Dec 28. 


At »V4 o’clock ; Oecerabor HO. 


NIGHT SKY: DECEMBER AND JANUARY 

proposition, the most light for a given radiation of heat. 
If we heat a body to a temperature a little below BOO 
deg. Cent, (or 000 deg. Fahr.) it will be Just short ot s 
"visible red heat"; that la, while freely radiating energy 
at a considerable rate, us we may assure ourselves by 
bringing onr hands near it, it sends out no light at all. 

Heat It a little hotter, and It begins to glow with a 
faint red light, but It Ugbt-emlaslon, lu proporilon to 
its heat, is very small. Aa Ita temperature itsee. it ’wriU 
steadily emit more light and mow beat! but the in- 
crease of luminosity will far outrun that of heat cadla- 
Ihm, so liiat Its “lumlDoua eflIcleRoy,*’ from the engl- 
tieering standpoint, will rapidly Increasew At the same 
time the proportion of light of the sherter wave-lengths 
- green, blue, and violet — (u Ita rialttte radiation wlli 
increase, giving rise to the familiar change In oolor from 
red through yellow to white. 

A iiractlcal illustration of these principles la the well- 
known efllriency of the tungsten lamp, which, for the 
same consumption of electrical energy (and hence, 
radiation of beat) gives some three times as much light 
ns an old-fashioned carbon lamp, This la explained 
entirely by the fact that the woritlng t^peratnre Of 
the tungsten filament Is several hundr^ degrgea 
higher than that of the carbon. 

It la well known to iUumiuatlug englneen that even 
the-hlgltest temperatures which known malwlals wtlf 
endure wltb^ volatlUclug fall far 'short of thoae^at 
which the luminous effldency would hU the greutaat. 

„ The stare baglii about where torreetvtgt UgltbMiiroea 
leave off. The very red stun «f ^tec tew V Mf 


lukin^Mr woltr (on thutr 

maatadt. Such «tara as Antamt «>» f WRte 

'|W!tler' than ihe safe woricteg 

■Iwnp; «ttd m the soule ufT .tiPv'f# , 

of the .Bun, to the white ataM,:ah4 
etmuy risua with it. Just as Dr.'-QeMBMB 

He has added a direct proof Of thia lh.A Stli^AgiM 
elegant way, by interpotdai, at thnea, fa .fcopit M' bfai 
aMwratuB a cell containlag g layer of water ;(^tl> 
meter thick. This water, though ttoASpaseat far, *9 tito 
vlMble raya, la opaque to all thiMh t«boae 
are twice aa long as that of red light, and huttce); jto tle 
greater part ot the “obsettw boat” tudlgtod hY .^olttto 
at moderate incandescence. 

Testa on varimis atara ahogred that the wgteg oeU 
aheorbad about SB per cent of the fttdtattoa from 
ota^ sndi aa Vega and Altai,? : BO per eent of that Instt 
attw of the solar type, like OopSUa, giiri 78 per toat' of 
that from red stars like Autaraa. Thls is gs oonvloelng 
a proof as could be wlsbed that the reddest stars hav« 
the lowMt tomrieratnrc. 

The poaelblUttos ot future obeervatloa opened by t>r. 

Gobleiits’s work are almoat unlligltid. 
The Inveetigatlous so tor made were oply 
Ikrellmlnary, and no attempt wae made to 
push the sensltlvnnoaa of the gatvaness- 
eter to the highest attelnahle limit If 
this was done, and If the apparatus eould 
be Bttaclted to the iOO-lntb telesocgMi . at 
Mount Wileon when this la comi^eted, a 
seualtlvenese probably twenty, or even 
fifty, tines greatm than the preseat eould 
be attalued, and It would he pooelble not 
only to measure tlte energy ndlated from 
stars of the ninth or tenth aagnltiudo, but 
to anslyse the radiation of the brighter 
stars, and find Its exact distrttmtloh among 
the various waYe-1et«tlis. 

It would then be rmsMble to estimate 
their temperatures with oorndderable ac- 
curacy, aa can now he done In the cose of 
the Bun. Bncb ostlmates can be made 
even now; but the tor more extensive 
data which would reault from observa- 
tions of the kind here considered would 
give the results greater precision, and 
throw a great deal of light on the physical 
conditions prevailing upon the stellar sur- 
faces. 

The Heavens. 

Our map shows Om* winter skies in all 
their splendor, as they Would arqwar to an 
obaerver lying on his back and holding the 
map above his head. The finest part of 
the sky Is In the southeast In little more 
than one quarter of the risible hemisphere 
ut> find nine stars of the first magnitude — 
Cbiiiella, almost overhead; Castor and 
I’ollux, close together in the east; Regu- 
Ins. Just rising below them; I’rooyon, to 
the right of t!astor and rollux, and a little lower 
down; Ahlebaran, high In the southeaat; Rlgel and 
Betelgeux, below Aldebaran, at opposite sides of Orion, 
and the brilliant Hirlus, low in the southeast, but far 
outshining all the others. 

In the northeastern quarter tliere Is but one conspic- 
uous group, the Great Bear, low down near the horl- 
s^n ; while In the northwest the finest constellations an 
Berseus, Oasslopeta and Cygnus, In the Milky Way, the 
last Betting. I'egasus and Andromeda are couapicuons 
in the west, but the southwest contalna, In Ketdanua 
and Cetus, the two biggest and dullest oonstellattona in 
our skies. 

The Planets. 

Mercury is morning star throughout the moati^, and 
Is Iwst visible at Its beginning, when he rises gbeut 
B !« A. M. Being north of the Bun, be should Tw eaMhr 
visible, appearing like a very bright star, brighter even 
than ArctnruB. On the 16th he rises kt 6 :80, 404 ha 
will not bo easy to see after this date. 

Venuo, too, Is a morning star, close to the Bon 4 t tiia 
beginning of the month, but rapidly ooaalng out htto 4 
tovbrable position. On the 7th, 4t 10 A. U,, ato la la 
conjunction with Menjury, being hut 31 mlnutig gf f to 
south of him (two thirds at the IlcCn’s gpggtottt 
diameter), and In the aame field wRih « tow-pogter (igUi- 
scope. ITe two'iUaneta shmfld ptoeent 4 beautiful «a4 
InterestlBg sight that morutag Imfore 4 tl|tffei»lt. 

By the and of 'thf m«ith ■Vehog tistogt' 
aud ts.axttomMy ccoapleutoia ,,>MlaBSA.^.;Iti « 


At » o’chMik : Jsa. 7. 
AtBHo’rloekiJsD. 14. 
At 8 o’clock : JsD. 28. 




If CHguitOMBnui had Uvad In the twentieth eentnry Inntead of many mlUian yeni* nfo, if he hnd heen n lend enlniel ineteed of en aquatic creature, and if be 
eeidd he wade to walk up Broadway. New Yoric» the oKeet would be that which we have dwwn. Since the creature etood over twenty feet hi|th at 
the dwoMcr and had a neck eatimatcd at thirty-eix feet i««. he eould eaeUy have looked over the tops of moat houeea. The picture ia intended to 
ehew hew enormoua Gigantoeaurua waa, and ia not to Iw regarded aa a repreaentation of hia habita. 


The Largest Known Dinosaur 

A Huge Extinct Reptile from (German East Africa, the Largest Known Quadruficfl 

By Dr. W. D. Matthew, American Museum of Natural History 


I N hia "‘DUwovery of America,” Flake polnte out that 
the diecovcry of n new continent, tlie unvelllnK of Ite 
form and outllnea, and piacloK it correctly on the map, 
waa not « matter of a day or a year. Rather waa it a 
alow conUnuoua progretM of aucceaaive exploratlona 
extending over aeveral generattonn, each new atep add- 
ing a little to that geograiddc knowledge whlcii waa 
fhr from complete even a century after the death of 
Cotumhua. 

Bo, too, tai it with the dlecoverleN of extinct aniaala. 
Between the Ume when the flrat explorer atumblee over 
a foaali limb boue^Mneathered Out and expoaed on the 
attrfaee to the attacka of auu and rain, atid the final 
unvetUng pt the monater *ikeletoii In a grwt muaeum, 
yaara nraat elapae; yeara of diligent Work Itt exmvatlug, 
tranapoitlng, pfaiwring,‘nrtlcaiattn« jmd mounting the 
bonea, tn reatortng tb« tataalng fragmenta, etudyliMi the 
iutbite, environment, and afitoltihMi of the animal and 
dadoclnB its probatoia form, and finally In publtahlng the 
wpD conaidend oondualoiM. 

la tBlBeult for the layman to make fair allowance 
for, tbeoa dahtya. Be se^ parhapa a Uampapet report 
oCtthe wvndsrful new dliwoveriea made by aome aden- 
tiw and looke forward ou hia next vlalt to 

Hia to neeiBg the great akeletona luatatied in 

Mi hniik inIWMd, be fofontted «bat fhay are ”not 
ftttd for ybato .he heam mt^titg further. 
„ to epqeittin that the repabb' 'was >niy a 

MMHhMhM Into. ^ ’UMM .atock^iu aueh 

^ iiihNdMti. «hMa;iii a«'‘aMliiib|. ^ nir.” 


eran,> vialted on the reportn of marvelous flnda of 
dlaoaaure In (lermaii Eiaat Africa by the great expedi- 
tion from the Berlin Muaeum. The prodigious akeleton, 
inu to 100 feet l«uig. that opiieared In the variuua newa- 
piuwr lUuatrntiuna a year or two ago, haa not l>een 
Inatalled for public view; only two or three of the huge 
limb iMinea have na yet oppeoced. And when It does 
appear, the proportlona and conatructlon are likely to 
differ na widely from the prellmiiury aketchea aa do the 
modern mapa of Norti* America front the atrange-liKik- 
Ing outllnea of a fifteenth ceutnry map. 

The offictal reitort of the reaulta thua far attained by 
the Tendagtirn expedition of the Reriln Mtiacuui Ima 
Juat been iaaued. It contnlna rettorta of the field work 
and of the progreaa up to date In the preparation and 
arientlflc reaearch upon the collectlona aecured, by 
IMrector Branca and Onrator Janeacb of (he Berlin 
Muaeum. Concerning the Oigantoeaurua akeleton, the 
moat Intereating of the many important flnda made by 
the expedition, the folktwlug data are now available. 

Tbe principal apedmen ia a akeleton lacking the tall 
and parte of the hind lega, but believed to be otherwlae 
practically cteBpiete. The ralaeiog parta are moatly 
aupplemented by -otbiBr apeolmene referred to the same 
apeciea, no that It v^ be poHibie to mount a complete 
akeleton In the Berlth Muaeum. 

It belonga to tbe group of Sauropoda or AmpbttdouH 
l^dnomnra, tbe Giant liinoaBOta pgr emccUenoe. It la 
dlatlngulahed from tlm Brontoeaurua or Glplodocua by 
the bQge iXNporttoaa of the fore limba, enormous length 
of eaek,4uM gi«M«r4levdio(tbebQdy. TbetauaMniaor 


upia-r limb bout* Ih 2 10 metora (0 fool S Inrlioa) long, 
aa agabiMl 4 feel In Ilrimfosiiiirus and thm* In lUiilo- 
docuK, the lower limb la meters (4 fis'1 4 IiicIiom) . 
the longest foot ls)ne, (11 eentlmelcrs (2 f»M>l i , Ihe mid- 
dle riba are over eight fiH't long. The length of (ho 
longest. iu*ck vortobni la gl\en as 1 20 motors { nearly 
four fe<*tl . Ibere npjiears, however, to ho some doubt 
attaching to this nieasuremenl, os also to the cnlculHlod 
length of inrk of 3H fi*ot Tl\or(- Is no iniostlon, how- 
ever, that It wns much longer than In Dlphslisnis. 

The Hiilmiil Is now recognl/.ed hy Ihe Berltii selen- 
ttsts as heloiiging to the snme genus as u partial skel- 
eton dlsciiven-d In Colorado In tlXri hy K S Riggs <if 
the Field Museum In Chicago, and dt*serll>ed h.v him as 
Brachlostiurns The slae and proisirtlons agree (pilte 
closel.l, as was pointed out In griencr by l>r F. A 
Lucas when the first announeeuients of the (levmnu dls- 
covorlea were published. Hrnehhmaurus, ihereforc. Is 
the proiier name of the unimni, uiil«'ss inileed It stiall 
turn out to be Identical with a still eailler dlseovery 
announced by Prof. Marsh under Ihe name of Baro 
aanrus. 

From the measurements and figures given by the Ber 
lin authorities, cotnhlned witli those of the Brnehlo- 
aaurua deacrlbed tiy Mr Riggs, I hove ventured utHin n 
aketch reeonslructlon of the entire sUeleton, using «s a 
guide the proportions and articulation of ihe well- 
known akeletoiiH of BrontosanniH and Dlplodoeus which 
have been mounted In the muaeums of New loiK, Pllta- 
bnrgb, and Frankfurt-a-M. While this pieUmltiary 
i page »«) 




A tanci* of cemmi trter wUli wtini stle|orie«l 


“Garden of Eden" in Cemnit 

O NB of tbe oddmt bomeo In tbia coun- 
try, If not in tbe world, la to be found 
111 Lucas, Kaneaii. Tbe old i;entlemau wbo 
owns tbl« borne hae aimed to reproduce 
the orielnal Garden of Eden in cement. 
'Fhe bouse is of tbe log cabin style, and 
Is built of stone logs, some of which are 
twenty feet long. The iwrches, walks, 
fence, and trees are all made of cement, 
no wood whatever Itelng used. Near the 
cabin tbe owner bas liullt u (‘ement mouiid 
for a atrawberry lied. The plants grow 
from holes In the sides. Forty-two tems 
of cement were used In the construction 
of this “(iurden of Eden ” 

Ah the visitor enters the front gate he 
WH-H Adam and Eve with arched arms over 
the walk, and Eve banding an apple to 
Adam An immense serpent Is twined on 
one of tbe trees watching the apple trans- 
aitloii. There are seven cement trees from 
510 to 518 feet high and twelve others from 
8 to 15 feet high. 

Uii one of the comer trees Is to be seen 
Cain and hlH wife, and on the next tree 
Abel (dead) and his wife, white a dog Is 
ill an angle of the tree In one tree Is the 
“All-seeing Eye and Hand,” while In an- 
other (5alii and Abel may be seen making 
tUelr offering (pumpkin and sheep), while 
n«*ar by an> two girls. To the right of 
tbe girls are two storks rcKMtlug, and 
back of them Is the figure of the Devil. 
The Devil measures 8 feet in height He 
Is holding his tail with one hand and a 
fork with anotlier. 

Tbe place presents a weird appearance 
at night when lighted up, ss the owner 
has Installed electric lights in tbe mouths 
of the various animals. 

If the Garden of Kdeu really bsikisl as 
horrible as this we cannot understand why 
It was necessary to jilace an angel with 
flaming sword before It to keep out tres- 
passers. 

Lusest Bank Vault Door in the 
World 

A n enormous lUsir of armor plate has 
recently been completed at Mouth 
Bethlehem, Peiinsylvunla, for tbe largest 
bank vault In the world. It will lie placed 
In the new J. P. Morgan building, at 
Bnmd and Wall strisds. New York, It 
has taken a year to build the door at a 
cost of |76,0(K), and the vault to which it 
wUl be attached will cost $J0U.IK)0. The 
door and vestibule attached to It weigh 
120 tons. The vault will be three stories 
high. Despite its enoinious sise. the dixir 
has been so accurately ooustrmfiHl tliat 
when closed It will make an airtight and 
watertight Joint. Being constructed of 
solid armor plate a burglar will find it an 
exceedingly dlttlcuU matter to make any 
Impression upon It 

Tbe vestibule of the ilooi Is II feet 0 
Inches In diameter, and the door Itself 
P feet 111 diameter, with u thickness of 45 
liiohes. It Is controlled by two fi-lneh 
bolts, which In turn are controlled by two 
i-umblnatlon locks, and tliese by a time 
lock with four movements, so arranged 
that any one of these movements will 
lairmlt the opening of the combination 
lock. 

Tbe door swings on a crane binge with 
heavy prassure mechanisms to force It to 
its seat and to make the Joint tlgttf. This 
prevento the lutroduettop at any ezido- 



Goat'SUn water^bottlw tn the aarkat at Hehraa, Paiwttaa. 


sive of a Ikipkl 

bate, and vault atprtitWMViM 
veylwkl ulctnt afipdlr |i»iieh 
ase of the lutt >flikltMsia' 
pot iMiki togsthw by sfipifMi t 
ui» dovetaUail m 


vT^tinRlC wen d(MN» ^ 

1 anee at the Fewer yPnaliM Ih 
Stratton at BVement, Hehtpitei tUb 
They came from twenty-umu 4tH 
States aad were practieal^ ill $kaiit0 
who were Interested In I * * “ 

is shown by the fact that 
seM on tbe grounds Into i 


imewil 



The smallest plow pn the fraonds bfia a 
two bottom, and tbe largsat « 
four bottom 14-lnch plow, TH 
with tbe big 100 
which la the property 0 
eftment, but wtddh the masufactatahi iue 
unable to deliver on aocoaiBt of the 
The amaant of hone-power that oewld 
be egerted by all ttie machlaea an the 
demonattatton gMonds at one ttue tsab 
1,000. WUh the plops they pulled, thin 
uachtnee wen capable ot pfowlag la onb 
lO-hour day TOO ttam, 8 liMhaa deap. 

An Oriental W i rt w Hbodtft iftujkta 

H EBUOM, oue of the oldsot olttoa la 
Paleotlne^ has always besn famous 
for Its Oriental waterdwtUss, made of 
goat skins. Hen an to be found large 
tannerlea when these neeptades an 
turned out by tbe tbonsand, and oor photo- 
graph depicts what is called the '‘water- 
makers' market,” which is situated to the 
east of the ancient dty. Lying upon the 
ground In rows may be eeen hundreds of 
goat skins awaiting purchasers. Badi sidn 
It Inflated, either with water or wUh air, 
so that the buyer may know It la peyflsetly 
water-tight The malortty of the ikhw 
used come from Arabia, while a large num- 
ber are also received from the Lebonons. 
They are brought to Hebron by tbe camel 
raravans, and an punbtased by the tatt- 
nertos and turned Into bottles. Th^ pass 
through many ptrocesseB, and a tanner wUl 
spend a week upon a single ektn befon It 
is rendered water-tight and servtoeable; 
From Hebron these old "bottles" an sent 
to all parts of toe Bast, toousanda goUig 
down into Egypt and* the Soodan every 
year. They are also used os rafts. Ahuin- 
her of Inflated oklns an attodiad to a llgU 
woc^ framo, which then not only MeiOi 
itjHfiMts, but la oapable of oarryini flttlte 
a beivy load. Such enft an to by MWi 
upon ^ riven of Syria, and alsdHg|^ 
toe Hnphratea and Tigris. 

Advene Deririens to ItaeetaNiiiee^ 
new praetioe boa been estahUalMid la oOta 
ooetion with totriferenoes 
petonti. U in eueh iatsrflgcbaee A ta tta ta 
is rendered advene to toe pateatoe, Hlbii 
A -priated in to«,««l,eiat 

fhteat Otoee a aole to tob illiir 

' 'toe date given a.dadl!!^ wbe'.taldsM^to 
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ti^<fl4ht 1^ far IVkliT' 

wbo Iwd dume o( ^ «iq)«nittM, e«- 
|Xi0a(l iiukt It wan iDvalmrita* la «a>} 
llWUllc blm to ««it pure «r«tov tori 
>aialitng wMitda, and that tM bad 
aat bad a aingle cam of opecatocy totoo*| 
ttcQ atam uat^ tbo water ttaua ebtrilUed. | 
the Auatilam have alao been lutus a field 
aterlUmr of thle kind during the pant few I 
yearn. The accomtianyliig UlnatratloD 
showH the manner of equUnnent at the 
preaent day in the Austrian army. ‘^Thta 
conetote of an artillery car on which laj 
mounted a small gaaoltiie motor generator] 
net of about 2% horse-power, a water 
pump, a filter, and an ultra-violet ray 
atertllser. The body weight of the entire 
outfit Is about 2,000 pounds. When In use 
a hose 18 to 20 feet In length connects 
the pump with the eource of supply. The 
water la then pum[ied through the filter 
to the atorlllaer, which hi placed outolde 
of the wagon, on a folding trto«d. Six 
aplgota ate aupplied so that a number of 
men can fill tlielr imts or canteens at once. 

The great advantage of tbla method Is 
that the apparatus can begin delivering 
oterlla water within ten minutes of start- 
ing the gaoolbie set, and less than this 
time la required to iwdc up the outfit and 
more to another water supply. One man 
done without any great technical knowl- 
edgegton operate this outfit. This type of 
army aterlllier has been submitted to elab- 
orate maneuvers, In addition to very rigid 
army tests, and has given remarkable sat- 
Mactlon and service. 

Thus the gennlcidal properties of ultra- 
vlotet rays an appllad in assuring an 
army aterUe water, both for drinking and 
surgical purposes. 

The horn of iiie ^Andadow** 

KTaMteM from pom to?.) 
the menace of mines and aubmarines, the 
Brltlab battleship fleets are probably gath- 
ered at certain bases on the North Sea 
coasts of England and tilcotlaiid. where 
they are thoronahly protected by mine 
fields. Here they are In tooeb with the 
aconte, prfitected cruisers, destroyers, etc., 
which are patroUpg the (lermau coasu 
and the entrance to the Baltic, ready to 
flash the news to the main fleet, should 
the Oermana attempt a sortie. 

How then, it will Ik> asked, did It hap- 
pen that the "AudachiuS" waa on the 
northerly coast of Ireland, and what was 
she doing there, so far from the North 
flea blockade. The answer Is (o be found 
In the neceeslty for keeping the guuuerH 
tuned up to their work by target prac- 
tice. Target practice must be done In the 
open sea. and Involves steaming over (hhi- 
eidarable dlstancee. Obviously the sub- 
marine-infested waters of the North Bea, 
mlne-atrewn as they are. Involved ton 
great a risk; and bcuce, the Admiralty 
selected for pracUoe grouu<ls. waters re- 
mote from the North Bea. 

Ixiugh fl willy, near wldcli the disaster 
occurred, is a naval base, aud the “Au- 
dadons," at the time of the airldeiit, was 
about twenty miles off shore, anil was 
just turning to make her run past the 
torgtd. She Is stated to have lawn In 
squadron formatlnii with four other ships. 
iTrom this we Infer that the sbitw have 
been sent away from the North Sea. a 
squadnm at a time, for battle practice in 
supposedly safe waters. 

'1^ tact that the “Audacious" was 
strock aft on the port quarter, near the 
engine room, has led to tlie suggestion 
that the blow was tiiat of a tori>edo, fired 
from a submarine— this for the supposed 
reason that, if a ship runs against a mine, 
iAm mwt necessarily strike it bead on 
and be damaged In the forward portion of 
the hull. But Ship was twlag to 
j^ika the run past the target. TlilS<tuni 
li nada with the helpi well oyer, am) un- 
4iir 1^ ocadlttona the ship pivots shup- 
^ flhOMt her stem, the stem swinging «fw 
Un tofft «r gtaftKMtrd (to port in tWs <igge)t 
a aurked lateral < 

Oli ^ during the tnrp, and the how 

E diagr a mlna srtateb tha after por- 
rf tM Ship iWttW override. 

^ the -Andarieus.** ^ 


A New Day 
Dawns in Tires 

When Men Adopt No-Rim-Cuts 

At least 400y000 men have proved this by 
adopting Goodyear Tires. 

They find a matchless quality- standards 
that never vary. They find sturdiness and safety, 
less trouble, more mileage. 

TTiey find these four exclusive savings: 

No riin-<uts. A way we control prevents 
them. 

Lott Uow-oiitt, because the "On-Air" cute 
— used by us alone— removes a major cause. 

Looto tread risk reduced by 60 per cent, 
by a patent method we alone employ. 

Lett puncturet— less wear— because of our 
double-thick, very tough All-Weather tread. 

In those four ways — combating your four 
greatest tire troubles— No-Rim-Cuts excel every 
other tire. When you adopt them— and the 
time will come— you will know tire comfort, 
tire security which \^1 not be yours until then. 

The verdict of users proves that. Goodyear 
tires— after 1 3 years of tests and comparisons 


tires— after 15 
— outsell any oti 


For Winter Tires 

Now — when you buy for winter— get the All-Weather 
tread. You'll u»e it when you know it all the year 
around. 

It is tou^ and double-thick, wear-resistins, difficult 
to puncture. It is flat and regular, so it runs like a plain 
tread. Its grips are deep, so they last long. They are 
sharp-edged and resistless. 

Some anti-skids cost a great deal more. But the 
All-Weather tread is the latest and best. One glance 
will diow diat and way test wifl prove it. 


If you don’t know Goodyears it is time you did. They 
are now winning new users faster than ever before. Test 
than for your own sake. Any dealer will suji^ly you. 

THE GOODYEAR TIRE A RUBBER CO., AKRON, OHIO 


liOOT/^YEAR 

AK»OII,OMIO 

Nd-Rim-Cut Tires 

I Wtk AM-WaatMrTraaas or Smaorti 



Happy Hour* #ith 

MECCANO 

CEK this fine working model of a Ferris Wheel in 
shining steel. The Meccano Boy built Up every part 
of it — wheel, cages, 
mechanical gearing, 
all complete. 

Think hr didn’t whistle or 
sing on the job? Think you 
wouldn't do the same? Why, 
of course. And after its built, 
there’s a feast of fun in mak- 
ing it work. 

This is uiilv one of scores of 
motlrJs you can biiiM with Mec- 
cano. Lillies for real wootl- 
turning, Potter’s wheels 
for iniiking vessels in riny, 

Huttleshi)is with fighting 
tops, Turrets, C5 u n s, 
etc., Bl'idges, Crane.s 
Towers, Monoplanes, 


MECCANO COMPANY, Inc 
17 West 23d Street, NEW YORK 

(Cornwr of Stacth AyeJ 


Making the Most 
nf Christmas. 

The Two 
Best 

Christmas^ 

Presents. 

With Christmas in mind, study this offer 
made by the Greatest Family We^ly 

TheYouHfs (iimpanion 

The “ Forecast for 1915 " announces a rare bargain, including Ten Reaatkablc 
^als ( $10 worth in serials alone ), besides Strong StoryOnupe, 250 Sksit 
Stones. Special Feelur« in the Family Page, Boys’ Page. Gills’ Pi««, the 
Uocloi s Advice, etc. The Cimpanion leaves no one of the family out of ib 
plans. OldeU and youngest enjoy it and profit ty it 
In connection with its best yem yet, 1915, The Compwioii 
makes these special offeis, including the Ltf« or 
Grentoat Man of Use 19tli Cantunr. 

Tho Compenion will biing you more raa^ng, bom more 
contributors, with more vaneW, than is ofered bjr uy 
monthly magazine. It comes 5z times a year— Ml |2. 
TarboU’a Life of Lincoln (in 2 volumea) Ik a claMie that 


The Companhn anJ the ' ’Ltf* ^fUneahi " 
may he tent to difftttnl addrtuu tf dtahoi. 


I Offer 1 


$2 


for I914p thon 62 Imuos of 

No- 1 '•’’lisi'aLSsr*" 

All of Offer No. 1 and TAR- 

} BELL’S LIFE OF LINCOUI. C ^ 
^ 2rolwnM,9»l pagea. CleRi 


The- Foment fet 1915 " onJSomh cinee/m. 

THE YOUTH’S COMPANION, B 08 T 0 H MASS. 



rmiliilir’ 

To ths'iidMl'Mirtmtm’Wtt'M 

gam m H mt 

boro sent so arnim * •• iltt| 

bottom. Bncb sbliw st tSs ’’AWllMieiis," 
the “New York,” tho “Kslwr," wore be- 
d to be BO tboroujthly subdivided ss' 

to be cHpable of tftktog btow ot % 0 
or eren three torpedOM Wttltoilt iUUWf 
In*. Perhsps tbey «nUd, It die torped< 
were of tbe older pattonw, ostiTiuB titHU 
TOO to UO pounds of Mib Okplostve; bist 
the Utest turitedoes osn/ IwtWeed 300 
and aoo pounds, and a mim may earry 
SOO pounds. 

The OermnnH are doing everything on h 
big Bcalo In this war, and It would be IBro. 
them to make their mlOM of the most 
deadly obaracter. The destructive energy 
mine Increases os the <mbe of Ms 
ce. A noo-ptmud mine wunld let 
looee within a ship a volume at gases at 
high prenaure that might sU wrench the 
whole Internal structure in the neighbor- 
hood at the blow s« to set up a slow leak- 
age that would gradually, as tn the case 
of the “AndadouB,” destroy all her buoy- 
ancy. 

The “Audacious,’’ completed last year, 
was of 23,000 tons and 21^ knots ^teed. 
Bhe mounted ten l&h-lnch guns tn ftve 
center-line turrets and a torpedo battery 
I of sixteen 4-tnch guns. Her side armor 
was 12 Inches at the waterline, docreaslug 
to 7 inches at the main deck. Her com- 
plemeut of olBcers and men was 900. 

Our Illustration, taken from the deck 
of the Olympic, u’hlle her boats were 
taking off the crew, shows the ship, down 
by the stern, with a marked list to port. 

It will be noted that she Is stripped for 
battle practice, the rails being down and 
the ensign (the ensign flagpole hHvlug 
been unshipped from the stem) being 
flown from a pole on the starboard side 
of the after bridge. 

The Hmtcbs in December 

(OonoluSeS from pnoe hht.) 
with the Bun on the 16th, and is invisible 
this month 
Jupiter Is evening star in Oaprlcornus. 
setting about 9:40 P. M. on the 1st and 
H:10 on the Slst, and Is the brightest ob- 
ject In tlie evening sky. 

Batnm Is In opposition on the 21 st and 
is visible all night long. He is lii Oemlnl. 
at his greatest northern declination, and 
splendidly placed for observation. His 
rings arc oiiened out at their widest angle, 
and he appears to the naked eye even 
brighter than Capella, and is excelled only 
by Hlrlus. 

Trauns Is evening star In Capricomus, 
too low lu the west to be comfortably 
seen. 

Neptune is In (dancer, approaching op- 
position, his iHwltlon Mug N hours 8 min 
utes 16 seconds, plus 10 degrees 43 minutes 

the 3rd, and 8 hours 0 minutes 46 sec- 
onds, plus 10 degrees 52 minutes on the 
1st 

The Moon is full at 1 P. M. on the 2Dd. 

In her last quarter at 7 A. M. on the 10th, 
at 10 T. M- on the 16th, and lu her 
first quarter at 3 A. M. on the 24th. 

Bbe Is nearest us on the 15th and far- 
thest away oh the 27tb. In her circuit of | 
the sky she passes near Saturn on the 4tb, 
Neptune on the 6tb, Venus on the 15th, 
Mercury mt the 16th, Mars ou the 17tb, 
Uranus and Juidter on the 20tb, and with 
Saturn once more on the Slst. The con- 
junction with Jupiter, which occurs at 8 
P. M. on the HOth, Is very close. 

At 11 :1S A. M., by Washington time, on 
the 22nd the Sun reaches bla greatest 
Bonthem declination, and. In the almanac 
phrase, “winter commeiusea." 

Princeton University Observatory. 

The LvieBt Khowb DinoiBiir 

(OsgelsilMl from poos HS.) 
reconstruction will doubtless have to be 
modified to aome extent when the prepara- 
tion and mounting of the ^Itn skeleton 
Is completed, whleli mey Bof be fi>r som^. 
years to ootue. yet It serves to show ap-'. 
proximately the glgaatle Btoportteiu of! 
the anliqali Its extoaordinary length of 
(ore limbs and nsok. siid the gnat ds^l 
of body. Tto to^ ssHDs to have hVekl 
gmfli ' .sbOrbslr fiton In ' .sjMf 
'BrootocsBim ThslitNtoilNe'PiiliivhR'l^ 




WORK SHOPS 

id Wood sad hktsl SHoAmo, wkWaS 
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MACHINERY 
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Thmik'n why titk tractor W 

Mcutt po¥m at tba draW'har 
than TOund>adieal tractor*. 
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aoatrasi ytm ^ witiiMs ec |ba rlpidai 
tBmffioth the kirgeat «t the AhwMMa 
»>tni«otba, «nd with a tasn ct swracs 
height. uiM grotip only at living anlmais, 
the whalea, equal or eurpsee the Brachlo- 
■ttUrua In bulk. No four-footed antnisl, 
Uvlng or extinct, can equal it It Hved 
alKnit the beglnolug of the Cretaceoua 
period, eontemiKirary with Ita American 
relative : but while these Inhabited the 
frebh-wuter lakes and bayous which then 
extended along what are now the flauka 
of the Rocky Mountains, the remains of 
the African species are found In salt- 
water formations deposited In the coast 
swamps and protected Inlets along the old 
Bust African shores. 

The Berlin authorities believe that the 
animal was amphibious. I have advocated 
the view (propounded many years ago by 
Owen and Cope) that these so-called Am- 
phibious Dinosaurs were really entirely 
aquatic, necessarily so because of their 
gigantic slse, which would make it a phys- 
ical ImitosHlbllity fur them to emerge en- 
tirely on dry land. The larger an animal 
Is, the less Is the strength of bis muscles 
relative to their weight, a corollary of 
the well-known mechanical law that the 
strength of a lieam varies as Ita cross- 
section. the weight os Its bulk. As long 
as these animals were In the water their 
weight would be largely buoyed tip, and 
they could attain, like the living whales 
and '^rlous extinct seu-muiisters, a slse 
that ^ Impraetlcnble for a terrestrial 
animal. Thus, too, they would be out of 
reach of the great cfinitvorous dinosaurs 
of the land, agaitisl whose qttacka they 
^d apparently no such raeaiiH of self- 
defense as the land dinosaurs rsMstesaed. 
It Is, of course, obvious that they were 
adatited for wadlug on the bottom, not for 
swimming, although no doubt they could 
swim as well. 

According to this the<»ry, the Oignnto- 
aannis acquired his huge biretiiiartera and 
long neck In adaptation to Itv liig In deeper 
waters than his relatives. While the 
gigantic dinosaurs of this country are 
found lu freah-WHter formations, this ani- 
mal probably lived In an environment 
auch as may ho found to-day In the series 
of bays and Inlets along our South Atlan- 
tic coast fr<ira New York to Florida Here 
he could wade alsjut In the shallower 
waters, feeding iipeii the luxuriant trop- 
ical vegetation that fringed the protected 
shores and retreating to deeper waters 
when attacked by the tiesce carnivorous 
dinosaurs of the laud. After death the 
carcass would usually bo more or less dis- 
membered and pulled apart by ilslies or 
aquatic carnivora Itefore It drifted Into a 
quiet Hiiut and was burled lu the slowly 
aecuiuulatlng mud 

Tile suhsc(|uent geologic ages, which 
piled successive deiKislts of sand and clay 
above him niid finally brought bis remains 
ttgaiu to the surface after mitiloiis of 
years of burial and slow petrifaction, 
have witnessed vast changes In the world 
of life. The various dinosaurs, terrestrial 
and aquatic, which were his contemtaj- 
rarles, and the great variety of land and 
water life of his lime became extinct, only 
to be succeeded by another long period of 
evolution of new kinds of dinosaurs of 
even more extraordinary types, although 
none attained the gigantic slie of the 
Hauropoda. Then these In turn dlaap- 
jioared, and the way was left clear for the 
evolution of the mammals or higher verte- 
brates Into tile various types of living 
quadrupeds, and toward the end of this 
long period, in some region yet unex- 
plored, the progenitors of man evolved 
from the monkey ancesiry Into the cul- 
minating type of evolution. 

Entttied to All that Patont Fairly Coven. 

—In Btromberg Motor Devioee Company 
V . John A Bender Company, District Judge 
^Anfaom, in declaring the Ahara oarbumtar 
|ia,t«nt. No. 084.602, valid and infriagod, 
hUpINhe patentee entitled to a oertaia new 
ak^ditional use and quoted Diamond 
IWbof Tire Company v. Gonadidatad 
B^lhalr Tire Company, to the effeot **An 
ianttiM ia entitled to all that Ida patant 
lukly iktdwft,. avTO though (ta oompiate 
afapi^hinot mdtad in the apecMoatka, 
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, turgical rkanltiusiiD of the tlinuil 
of keeping the delicate membranes 
of the mouth and of the throat as free 
from harmful germ-life as may be- nutre 
than 10,000 physicians have stronglt en- 
dorsed thf regular use of Formaminl 
For Pormamint, disinfeeliiig the mouth 
and the throat, cheeks germs that settle 
on the throat linings with every breath, 
and thus protects the system against in- 
fectious diseases of which soni throat is 
but pno. 

And It iH so easy and pleasant to lake 
Formamint The little tablet scls fri'i> 
m l.he saliva a germicide that kills harm- 
ful germ life and helps the sysU'in resiore 
the tissues to health. 

For throats already sore, Formamint is 
excellent— far more effective than anv 
gargle. But this firevenhvr use — this 
prokclw use — is even more important 
because it safeguards the svslem Let it 
be the guardian of ynur throat. At all 
druggists 
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Soldering and Brazing 

for nearly all metala, including such difficult ones as cast 
iron and aluminum, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows; 


Scientific American Supplement No. 1673 — 
Full inJilruction for MrntUnii ui Welding I'liitt 
Iron, gives both bruziug solders and tUixes 
necessary. 

Scientific American Supplement No. 1713 — 
Brazing Cazt Iron and Other Metals, gives 
detailed liistruetlous for the whole oporutloii, 
and formulas. 

Scientific American Supplement No. 1644 — 

Soldering and Soldering Froretzrt, gives bnsid 
general informotluu, and coiilutus in pnrlicii- 
lar a method for pulverizlug suldeis and 
alloys of great use 

Scientific American Supplement No. 1667 — 

Some Soldering AppHancee, describes the hlow- 
pilte and the furuuee In their various forms. 

Scientific American Supplement No. 1461— 
Soldefing of Metal* and Freparation of Solderi 
gives many formulas fur soft and hard solders 
and fluxea. 

Scientific American Supplement Noo. 1610, 
lOll, 1626 contains a series of three ariieles 
on Solders, covering the entire range of solders 
for all metals. No. 102M contains foruiulus 
and Inatructious for eoldering aluminium. 
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''A Man Wmdd 
Die in the First Alcooe 



Skrt, your fr«B “Quid 
Booklet to Bocks" o 
Mnliw tbe story of 
BlTO'Faot aiielf. 


“There are 850,000 volumes in the Imperial Library at Paris,” said Emerson. “If 
a man were to read industriously from dawn to dark for sixty years, he would die 
in the first alcove.” 

And he would not die a well-read man. 

But if a man could know what few great books arc enduringly worth while and 
could read those few — Histories, Biographies, Dramas, works of Travel, Fiction, 
Poetry, Science, Philosophy and Religion — he would become well read, even 
though he could devote to them but a few pleasure moments a day. 

Expert Advice on Your Reading— FREE 

For years Dr. Charles W. Kliot, President Emeritus of Harvard, has maintained that 
the books really essential to the Twentieth Century idea of a cultivated man could 
be contained in a Five-Foot Shelf, and from his lifetime of reading, study and teaidt-' 
ing — forty years of it at the head of one of the world’s greatest Universities— he 
put aside those few books that he considers most worth while. 

Uniformly bound in fifty volumes, indexed and cross indexed and arranged by Djr. 
Eliot into fourteen Reading Courses, the set has been brought out at a cost for tllfc 
preliminary manufacturing work alone of $150,000, as 

THE HARVARD CLASSCS 

The Five-Foot Shelf of Bodb 
418 masterpieces at a few caiti epece r 

Any man who cares to read efficiently, instead of wastcfully, should know what few 
books Dr. Eliot selected, and whjr. | 

|k He should know why 100,000 successful men are finding in the Fivc-Foot 
Shelf just the mental stimulus they need. V 

aide ' J 

Everything you need to know about this famous set of Books is in a ^ 
booklet. There is a copy for you— no obligation; jttMSre^clip co]l|Kin, 
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'‘^Oacttaala*' Hon la al|kt 
Bacon Oka had ralaed 
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datast dimetlaaa. Tha large 
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«Mil>la a Britiah UeOr of tba 
Oaatia Ltoo. 

Altar nutaiiig dvojr tor a 
Bttla while, the Um 
eCaaawr. lAldi aiwatoany 
gavnC to be the Oeraitaa 
llaer '*Oap TfeaftiUcaf,” 
tonwd to atarhoard atwt 
baadad toward tha "Car- 
naala." The weather waa 
ttoa, with a nodarato breeee. 
The apeoA of the “Car- 
naiilB" iHiia ild kaota and 
toat of the *»Oa» TOafalgar" 
ethont 18 knota. 

At 8,800 yarda, tha “Car- 
mania'' fired a Ohot acroaa 
the bowa of tha enaihy, and 
ha intnediatoly opened lln 
from hla a larboard after 
$tta. '3Kia “Carmanln" n* 
pltod with an her port gtue 
«ad the flrtng baoama gen- 
eral. Tbe ahlpa wen now 
waU Vlthtn range, and aa 
moat of the eaemy'B ehota 
ware «otng orer, the “Oar- 
PMifla’a** nggittg. nuMtAfito- 

mflB. danteka. and nddla- 
ttea att eiiffand. ■nte/'Cap 
Ttaihliar" vaa ftean wall ' 
.oimaa4::'an the “OanhiWiaV* , 

m> 4 mat into of tha 
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< -Ovi^ 'to tha -daenaaiia* ' 
, mtedA.yfha'aakdhhteiinte.dt 
'«av -TtotoJia*" ivato' « 






Hill 





After hridge ef ‘Vamaiila.’* ahewlng eae of her rapid-fire gnna. 






/Wrtoka^ Wife of tfie -Carniahla.” 

' jjSii »ANIt TH8 -CAP TBAFAUIAR" 


pa««*d thouRb iho "Canna- 
hIh’m" cabin under tbe fore 
brUlRc, and, altbouRb it did 
not burst, It etnrted a Are 
which Increased rapidly, no 
water belnR available owing 
to the Are main buriuR been 
shot throuKh, and the cbem- 
Icul flro extlnRulslicrs prov- 
ing of very little use. The 
lire got such a Arm hold that 
the fore bridge had to be 
abandoned, and the ship bad 
to be fongbt from the after 
bridge, the lower ateerlng 
poaltlon being used. 

By this time the "Cap 
Trafalgar” waa on the star- 
board bow of the "Car- 
mania" and showed a heavy 
Uat to starboard; and at 
1 :50 P. M., or one hour and 
forty minutes from the dr- 
lug of the drst shot, she 
capslaed to starboard and 
went down bows lint, with 
colors dying. 

It was some time before 
the dre was got under con- 
trol and it was only possible 
to do this by keeping the 
ship before the wind. Coo- 
sequently, the "Carnuuila" 
could not go to the assist- 
ance of the anrvlvora, some 
of whom got away in boats 
and were picked up by one 
of the coUlen. 

The enemy, before slak- 
ing, was In wireless commu- 
nication with some Oerman 
vessel; and, as smoke was 
seen on the northern bort- 
eon, and the signal man 
thought he«euld make out a 
cruiser's tunnels, the “Oar- 
maula’’ made off at full 
siteed to the southward, 
altering course at dusk for 
Alirolhus Aoeka. The ship 
WHH by this time in touch 
with the cruiser ••Cornwall," 
and asked him to meet her, 
as the ship was uusea- 
worthy, and practically all 
communications and naviga- 
tional Instruments on the 
bridge bad been destroyed 
by the enemy’s dre, render- 
ing the conning and naviga- 
tion of the ship dlfllcult and 
uncertain. 

On the 15th, at 4 :a0 P. IL, 
the cruiser "BriatoV’ picked 
up the "‘Cannanla’’ and eo- 
oorted her until she waa 
relieved by the “Cornwall,'' 
which took the “Garmanla" 
on to Abrolhua Bocks, where 
the ahtp anchored to effect 
temporary repairs. The “Cap 
Trafalgar" was armed with 
4-lncb guns and the “Car- 
mania” with either 4-tncb or 
4.7-liicb. 

The “Cap Trafalgar'' di- 
rected her fire at the bridge 
and upper works of the 
"Garmanla,” seeking thus to 
put her out of action; the 
“Garmanla," on the other 
hand, directed her dre «t 
the water-line of the “'Cap 
Trafalgar," deetroylng bar 
stability and causing her to 
hsel over and go down. 
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. „we prepeW In United SUtoa and po m eea l p m 
Mexico, Cuba, and Panama 

tulwcilptlonx tor Forewii CuuntrKM, on* year, poatw prapa 

fcbaerlptlMM tor Canada, one yeert po*U«e prepaid 

Tba SdaMtific Amarican PuUieBtlaBa 

fleteatiac Anericaii ( nUbllabed lOM ) tmt year. 

identlac Aamrlcan Suuplcuivnt eatabllotied me ‘‘ “ 

Aaierlcan Home* and Gardena 

Ttw cootblned aubeerlptlon rate* and ratea to toreln e 
clndink Canada, will be furnlalied upon applicatl 
Remit by poatal or expree* money order, bank draft or check 

Munn & Co., Inc., 361 Broadway, New Yoi^ 

The Editor I* alwaya plad to receive for exaininatlun lllualratcd 
articlea on eutoeot* of timely Interot If tlic pliotoyraptiii are rtnrp 
tb* articlea «eri, and the fiwti. aulAendr. tlir contrlbulioiu will 
■ Ml. Accepted articlea will be paid tor at 


The yvr|K>«e of thU journal it to record aceurately, 
etmply, omA Merettingly, the world’t progreu in tden- 
tific knowledge and induttrial achievement. 

The Silent War 

O NE of tin- uri'iit HiiriirlHCH of the war, at least 
for the goiioral laihllc, has lioeu the complete 
Jjiactlvlt,v of the hiittleshiiw ami batUe-crulMra 
of Ureat Britain and fJennany. When war was do- 
elart-d, and the mli;ht,v tlcat which had just been 
reviewed by King Oeorge dlsniipcariu] suddenly to the 
eastward, the world awaited with breathless Interegt 
the tirst tidings of that loug-tallced-of battle between 
dreadnoughts, which was now, apimrently, about to be 
fought scitnewbero lii the North Sea, 

Though the war Is now over four months old. the 
public Is still awaiting that Homeric contest; and the 
way things arc going, It will u* many mouths, and pos- 
ilbly two or three yours, liefore the rival battleshlpa 
Hue u|i against each oUicr for a decisive fleet engage- 
meiit — If Indeed that engagement ever takm place. 

When we boar in mind the enormous slae and strength 
of the two navies. It will tre seen that such cruiser and 
oubmarlne actlous ns have occurred must be regarded 
as mere ont|iost affairs, which have bad practically no 
effect upon the flrst-llne fighting strength, either of 
Great Britain or Germany. The dreadnoughts of the 
(wo navies total together nearly half a hundred ships. 
For four mouths they have lieeu within a few hours 
steaming of each other and keyed up to the highest 
pitch of flgbtlug etUclency. Yet in ail this time not a 
single gun has aiiokeu ! 

To the naval strategist this silence is the token of a 
victory as complete ns any that conid be won by the 
shock of 12-lDch salvos and the wrecking of armor 
belta, turrets and barbettes ; for It la the unspoken evi- 
dence of the persistent, remorseless pressure of the 
most remarkable blockade In all the history of naval 
warfare. 

Incidentally, this silent victory in a striking example 
of the coiitTfillliig, the absolutely decisive advantage 
conferred uiniii the nation which ohtulus the complete 
command of the sea- -a subject which for inuuy years 
past has formed the iirlnclpal theme of the lectures and 
writings of our own t'upl Mahan 
The command of the wa ! I.rf>t us consider what the 
acceptance of the blockade of her main fighting fleet 
lias meant to Oeiumny 

lu the first place. It has resulted In the complete dis- 
appearance from all the seven seas of her vast mer- 
chant marine, such of her ships ns escaped capture 
haviug fleil to neutral ikiiIs or to her own pr«itected 
bases on Uu‘ .North Sea and the Baltic, Her colonial 
poesMWloiis, in the ai-iiiilsltlon and upbuilding of which , 
ohe has cxjiended so iiuich energy and treasure, being 
nbootulely cut off from miv military or nuvnj assistance, 
have passed one by one to the enemy. Her warships 
on foreign stations, after a series of exploits In com- 
merce destroying and eiigagemeuts with the enemy, 
which win form one of the brightest chapters In the 
history of her navy, are being gradtuilly sunk or driven 
Into neutral ixirts. Flimlly, her oversea trade, except 
through tt few neutral jHirts, has ceased to exist 
Bui It la not In these respects that the silent victory 
of the war la making Its pressure most kisuilj fell in 
this life-aad-death struggle of tlie great Genua ii Em- 
pire. It la in Its bearing upon the military operations 
In France and Belgium that the British command of 
the Boa la exercising an influence, so dominant that it 
already pTomisea to be the decisive factor In the whole 
situation, ijf' 

Had the conditions been rovereed; liud the German 



by virtue ol itt aoiwrior nuaertel, pewowWl 
and tMOea, beagt "We to defeat the Brltlah ta4 
iB B aertee of fMalve ongiwementa, apt « otsflo 
ment of Brttiih t»«opa conJd have been gent to the 

thealag Ot war. 

Ae U le, the anemy'e troopohlpa come and go with 
absolute Impunity, while within a few hundred miles, 
the aeoottd otxongest battieahlp fleet In the world Uea lm> 
potently at anchor and watebee the gradual recruiting, 
training; and tranaportation to the dghttug Mne of aome 
two rollUon armed trooi* of toe enemy, without being 
able to atrtke a blow to aaaiat the valiant Oeeman army 
of the weet 

llerelu la a leaaon In toe value of the command of 
the aea, the moral of which we of the great Bepubllc 
of the Weatem Hemisphere should lay well to heart 

Anna and the Man 

A mong the unexpected developments Of toe war, 
uoue has been more amaatng than the ulp 
flinching steadlneNK with which the cttliBaa iot- 
illers of tbe warring naGens, and eapeciaHy tUoae 
engaged on the western battleflelda, have faced the tovr- 
derous attack of modem weapons, whether by tba nadR- 
xine rlUe, tbe machine gun, the searching ahcapnel. Or 
the shattering, hlgh-exploelve, IB-lneb ahoU I 
So accustomed have we become, through the dally tea- 
timony of eyewltnesaea, to toe more-tbanhuttan eonr- 
age with which frail fleah and blood la facing, day to, 
day out. and for weeka together, toe tornado of load' 
and ateel which aweepa over the modem battlOAeld, 
that we are forgetting that on^ yesterday we were all 
saylag that this miracle could not be. Had not the 
military experts tbemselvee aaaured na that the accu- 
racy and volume of modem rifle, machine-gun, and 
ahrapnel fire was such, that not tbe finest tr<HHW In 
the world could be brought to face tbe tempest to a 
frontal attack to the open? 

And -yet this very thing has happened— not merely 
once, to be written Into tbe cbronlclee of a aatioD’a 
sublime heroics, but everywhere and every day thVongh- 
out that fsr-ffung battle line on which Teuton la locked 
to tbe death-grip with Frank and Briton. 

Murvelous, also, la tbe fact toat this matchleoa eour- 
oge Is being displayed, not by tbe toughened veterans 
of a lung campaign, nut by profeaelonal ookUera, steeled 
and tempered by tbe dlsclpltoe of barracks slid camp, 
but by work-a-day laymen, called at a minute’s notice 
from tbe iKWceful routine ot toelr dally Uvea, and told 
to rush “Into tbe Jaws of Heir I 
Coiwlder them, as they advanoo tbroufto the lose ot 
death, tHimpact, unwavering, and with every emotion 
save tliat of fear .shining to toelr eyes. They have 
come, nut from toe snug shelter of too camp, but 
from the endless misery of the trenches to which, 
when man was not lashing them with lead and Iron, 
nature bus whipited them with wind and sleet and 
pitiless rains. HtKhlen. unfed, cold, and weary, they 
face the multiplied savagery of modern artillery with 
a heroism that tbe veterans of Naiwleoii, BlUcber, and 
Wellington can scarce have equaled In toe days of the 
less murderous smootb-lsire and muule-loadlug musket. 
Mum need not be brutal to be physically brave. 

Never, since tbe time when men first marched into 
battle, have armies taken tbe field In which there wna 
such a high average of education and reflnement oa 
to these contending hosts on tbe French and Belgtan 
battle grounds. Among these four or more mitikme 
of men we doubt if a corporars guard can be found 
that is not able to read and write. And tbe grade of 
iniltun> extends from that of tbo state ei>hoola iq> to 
the highest erudition of tbe coUeiMa and unlreralGes. 

War may be brutal; but toe deeds t of toe citlaao* 
soldier In this uniiaralleled teat of the tweutleto cap 
tury, have proved that there la not the remeteat > 
relation between brutality and bravery, Bather, we 
have learned that tbe mental, moral, aud artistic np- 
lift of thb age we live to, ao fRr from atrlpidQg t^ 
nice ’'iff the sterner qualities of manhood, hmiatttteBad 
.^measurably Its pluck, tenacity, ood oonxaga^ 

German Colonieg aa Ontpoda of Beknea 

I F the Allies should win declaivety la thb great wAr, 
whot will litHxaue of the German troionleaf (kKM ; 
of them have already been wragled from - 
Fatherland, and to toe case Ot at ieaat oae«-^iaoehAa ' 
—the present iwesessora have announced that tbeto 
capture will never be restored to It* recent oWMrii. 

If the above question la Inteteettot: adeoimt of 

Its iiolltloal and economic aspects, tt la no leas ao <Mad-, 
the ixrfnt of view of pure scienee. !ln flaot,,we4«» ^ 
t lim«d to think that Gorman colontgatlito haA.hWfl ’ 
fruitful In aerientlfc sense than la i^y oihBif,^ 
as commercial aitotprises nor ga 
idus iHipnlatloo ’iBd the parent coantry bavie the (jMnm ! 
dependenctoa beep conspicuonaly ancceiMi|u).^; .4^ ! 

tog to tbe latest atactica, these pessmNtkiid 'had ail 
aggregate pOinUattod of 144fl«,aOD, ot mm 


gtrategU; valw nf moRt o 
gtole. flwsnmi^, like any 5 
fortified coating atatlonh ad^ !i 
parts ot the world for the iBBd df JH 
derive no nUttary advantfiga * 
cal Jungle or archipelagw of I 
dflo: in fact, as toe eVegt PMSWi- d 
were men^ An embarraasment 

In Om Jwaw IfiO»-i»iO Prot ||#« 1 

cototoorelma published the two sdiapl^ ^ 
a mauMBitiBtai geographicot work ofiM 
KoleiilaUielcli." Ip America, «*«»«>* Ah i ttWSB „ 
seen- toe.materiai of wl^h-i^ 
in tp r ace m 0 ^ acoomuiation In eiim J 
'■jkimmmam tm deatsdwn 
maiMis MmeHwureii, and varion* 
m, tts ooBteuts -were a reVela^dBh-^ -tdC 
to wUOb Iha Gerinan poaaesslemi hkd hm mmfm ■ 
oomnmmr poiittaaUy. but of tN 
way in vkkjh each of than bad been atnd^ 
plOMd by Oenaan teogmphera, geolaglata. , 

dinmtologiats, apehiglBta, and botaidsta. ,, 

German oetoniaatton In Africa beiba Jkat 
yean ago» abkit toe time when toe dtoAA |M|IS|liiyd; 
exploeatloD to that oonttoent were bssjiiiBlliy Afi ftAg 
place to totenatve reaeamb. Here wa|i B .aaw 1 
for Qertttan -■ Mplaaoe to cunqner, 
her eoldlera, her traders, and her b 
otoa colonising cduntrlea had done, ■ 
to eaeh of her- oohmlca a strong < 

whose work was, tor toe most part, doito n 
aiwptaw. yuat to rite one pbato of tk^;| 
colony was soon 4d»ed over with BSbfefflblw,.-,,. 
ttona, toe obeervatlous at which wecA imh putty 
oaelato^htonten, mlaslomirlaa, add otbeiA *»A 
nfiltely pubHafaedT to great dctoB at tWriln, ■« tltfit aA 
the preeent day we poaaeaa atove aoaaplato oUwatto 
atatlatloa tor fitoraian SknC AtricB, Genflan SimtihWeat 
Africa, Xamernn, And TVwo, itoan for any oo^tiy 
to toe Balkan pentoaida exiwpt Raumaiiia. 

In short, -the aequisitloQ of a virgin oountiQr by Oar> 
many meana tbe prompt aeewnulatlon of I 
fond of actentlfle knowledge cencemtof to 
—collected with eOMolentleas toOrougbaMli, < 
by experts, and presented to toe world to • fi 
la a delight to the eye aa well a 
Tbe work ot Meyer, already menrioAed, wtto tts pM- 
fusion of atatlatical charts, pbotqgra^, aqnaiAtlei, 
tables, and descriptive text, la typMl. 

The actenttfic taaka undertaken by the Gennana to 
their eOtoaim are, of cooree, perennial How well frill 
they be carried onward by any poSolUa ancoaeeonl In 
all Brltoto coontriee It la notorious that edantlllc iw 
aearoh recelvea but lukewarm encouragenant from tha 
government unless It can promlae tonaedtota iBAtarlal 
naulta. Much of too acloitiflc work done to too Gcth 
man colonies would certainly be viewed ankaiM!* 1^ 
Btttiab admtolatratore, tbotiidt private enterprise WAiMl 
donbtlees to soma ateasnre make antenda tor thg lAAk 
of oAclal Snpport Tbe French govenuaent la mote to* 
dtoed than toe Britlab to give Its moral eopport to 
pure edence, but toflnltely leas Inclined than Geromny 
to devote pehlio tonds to tbe same object Frabee IM 
done little for scientific tnvestlgaClons to Fteoto Onoflo 
compared with what Germany has dene to JEattMntB. 
Belgium need not be ccoaideredt as she baa bar totadB 
ton with the ‘Congo, while Ruasta wooM hot Ifaow 
what to do with on African coinny. 


Strong MntoiSllNllMAfAr Setir 
tondrea aito Pam* oonltoue. to the CAowM* A* 

ooeount of th«lr toyevtoienta on toe pro<tooiiaA<|litor 
tonne i»agi}Atto.;,|Ulda. This work has a« hHpilT^ 
beartog oB roifAritom on solar magnetlo IMds.' A ' 
totare*^,pArt> toAitlm todtolims'«so,Bf'totototoj^ ’ 
trio mttreau -toiinow effeoave to .«atorintotto«»toM , 

-towtrwwtoffRAto- 'than h the satototton it ■ 

, Instead; toenfora. of toUofhwitoWg Itto Am' , - 
<^totoi.who»e;touly pondermis' 

. tosir-'ttow «totodd,o( Witor «pOitot.«ltoto ' ■' ' 

.and'A m - - 




^ The 

^ ^ itiw eoMtltiotlQti 
“ 4fc*h!oysrB end eight 



HiT'T. 






KbdWe^ 


HL 0Htli fbi the bMt aeeeion. 

g to the Ifwy 
k iMiifar the dtM^Jon of Com* 
k, t7, 8; MnmiMiding the 
if tthode Mand, which 
il Dot^ndo net b So longer a 

^ the experiment 
dMWata ot^ eotton wm fired 
rlwinds Iwat ^’hKonie**’ nhOe the wa« running 
' a e^' net adi^i waa moored to 

ifliniWI. The trtfpedo inMt through the net. 

%li^|lbteTwMiwO«hst*iietlM<--Uptothe 

tp^ kMe>power «l marine turbines 
* lyNOBt tlifTai kottlfieted imd under oonstruotion 
i IM iKttai n( tlto eomiwiiy and of ita leaeeea, aa well 
V lit^ wnla of the eontinewtal eompaaiea, etc., 
ate to hbont 13.300^000 lMcae>i»wer, an inoreaae 
1-the iMHkt year of about 1,700,000 horae-power. 
VTOa total about 10,300,000 horea^wer is employed 
§tV^ VhapcMaa. at warahipa, and over 14iS0,(X)0 
r la in tmb^ of the nteMattiUe marine and 

r Aoado.-<!oaaiderable interaat haa onfailed 
^||ililB^iali4 for eetne tine over the aoggeaticmV uaing 
aipNK tat afeMt pavemmta. Trial aeotiona of an^ 

S ami mn laid in the Old Kent Road, in^London, 
iifitaatd. at Uda etraet oatriaa aome of the heavieet 
I of. t)>» «lty; *“4 reoently a apeeimea of this pave- 
iMot waa aadiibited. The wood ble<t|c payment ad- 
tlplBhag Iia4 worn down firom an eighth to a quarter 
rif an inak, but in the aame time the rubbeiHiapped wood 
l lll ta appeared aa good aa new; and it would M>pear 
ii^ thaai taata tM rubber pavementa would be ao 
' r an eaonomio investment. 
y.-'^Tbe longest Alpine rdlway in 
imriatOam will run from Brieg. near the ItaUan border, to 
Btnatia and wfil thna oonneot the former wiUi tbe 
IMalalRwiaBlineB. Beginning at thpeod of the Simplon 
IMHMl, al 3,300 feet above sea kvol. this remarkable 
«Md fMMlaoa diraetly over tbe Saint Oothatd tunnel as a 
furfiaea load at 4,700 feet above tea level and rises at 
oka imiiit to 7,100 feet. With a braneh of aa exiting 
mad, tlw new fine will oonaaot Brim wiih Saint Moritr., 
ba t w ^ ‘ wldeh pidats daily runs wifi be made eaeh way 
and afford tawiata a route of toqiaBBing beauty through 
the hitharto remote and litSe known ragioft of the upper 
Bhose and past the headwaters of the upper Rhine. 

Navy Yard BM Bit Lewaat—Tha Government navy 
yard at Man Island, Oalifomia, made an unoftoial 
eariaiate pf Bia cost of eonatruoting one or more of the 
new l.lll^ton destroyera for the United Stetea Navy. 
When tho bids for tiMse veaaria wen opened, it was 
feund that the Man Island bid Was about 1900,000 less 
for e fb deatnyrr than tbe bids aulmiittod by private 
ahtplbi^diog firms; and, aa a eonsequenoe, Beeretary 
Danids has intimated that part of this work would be 
given to th« yard on tike basis of ita flgnres. The Mare 
Uaad estimate was. for a tingle destroyer, from •026.- 
OTCMIO to 4074,917.00, aoeardiiig to the type of machinery 
and htilen fantaUad. Vat buiidiiig two deatroyen, the 
oatimate wm from 412,300.00 to 417,0(».00 lees than 
Jteene. lie sow elaaBtriQ parry foiir additional torpedo 
pntihuaeiiUBandtwoanti- 

1 is to ha 39H ^ots. 

Ilm lhMhtooClamdam-^ ilimma« of the Ughta of 
liMdciin,. itiiio^ hm been deemed neoaesaiy by the au- 
IhafMea aa a pmtaation, agaimt Mrial attaeks, haa 
brnmilllh fiHtiUy to thf bttontioa of ilinminatiag engi- 
swapa ilia pbaat wmto of iiititt tiiat hm been universal 
M Mb|^;aad tiW*toRid{tfoH pnvai^ 

4api, him in eonqr etiiai oily'in tba worid. , it is pointed 
ant IM ila the eaaa alt ahop windowa than hm been 
'liItta'toiidMinm to aaommurn ■A* 'Bibt oo thc'knwto dia- 
tile taaifU4'''tiio«,SuM0i.]||kt'ia''to and 
iito^iliiiaaaK'ia ‘Mjuitom, .tp p a aaald i b y. Under tiitoe oon- 
dMtel.'Jto>fltoieaditlira Ipr'li^^a^. fails to aeoan 
" " ' dto thebetii 
_ is t^mtoaaani, to the 
atop to dMdiiw.:' fha same oon- 
.. a tolaat in .tito Pidp Of'the powerful 

to^.aahUlM:|^^d&d.to aa to 
- M'lightiMWMtheaaDie 



, , ^ — Peter Cooper 

Hewitt, wett known fm hia invention of the moroury- 
vaper lamp and reoti4«r, hm been working for the past 
few years to diaoover a means of employing the rectifying 
properties of the mertitry-vapor tube for the receiving 
and transmitting of radio-teUgraph and telephone signals. 
He now reports that ha hm aucoeeded, but is not ready 
m yet to give ont detailed information on the subject. 

ficlenlnm far Measuring X-rays.— Stienium can be 
used to measure tbe strength of X-my tubee. The rays 
are direeted upon a selenium otii, aeoording to a reoentiy 
patented prooeas, and the oell is plaeed in one branch of 
a Wheatstone bridge. Measuring the icaistanoo of the 
cell when the rays fall upon it, this retistanoe is found 
to drop by an amount whitik, as in tbe ease of light rays, 
depends on tbe strength of tbe X-ray tube. The present 
system includM aome apedal methoda of oonneoting up 
the aelenium oell with the bridge and galvanometer so 
as to seoore the beat oonditiona for practical use. 

Electric Beatiae Preccaa. — It is reported from Sweden 
that a Stookholm engineer, M. Vidstoand, has lately 
succeeded in perfeoting an cleotrio process by which ho 
extracts benzine from coal. The method is not as yet 
made public and the details will be awaited with interest. 
It is claimed that the cost of production on the electno 
method will be oonaiderably less than for the oustomary 
benzine processes. The resulting product answers all 
the requirements for a good fuel for automobile or other 
motors. The inventor has applied for patents in 18 
different countries, it is ttid, and is making efforts to 
operate the system on an industriti scale, l^ere eleo* 
trio current can be had at a low rate, for instanoc, from 
hydraulic plants, such a method can be used to ad- 
vantage. 

Finding Plpee by Electrical Method.— Piping of vari- 
ous kinds Btaoh as gas, wat«'. ttoam-beating, vacuum 
cleaning or eomptessed air, is often oonoealed within 
walls, generally under plaster, and when it comes to 
making repairs or replacing such pipes, their exaot posi- 
tion cannot always be found without doing oonsiderablo 
damage to the wail. A reoently-patented eleotrio method 
for looatiog tbe pipes is aimply a speoial application of 
the well-known induction balanoe principle. A oon- 
venient apparatus la made up oonsisting of two sets of 
coils plao^ on ends of a magnet bar. One set of ooils 
reotivoa alternating or vibratory current from a suitable 
source, and the other ooile are eonneoted to a telephone. 
The balance is first establUbed so that no sound is heard 
hi the telephone. Whmi tbe device comes near tbe 
metiti piping, this duturbs the baianoe and a sound is 
heard. It is thua an easy matter to find tbe exaot posi- 
tion of the pipes and to reach them with leas damage 
to the wall. 

Henr-glaM E3ectrie SwHefc.— A European patent pro- 
vides a oonvenient method of putting on an eleotrio 
olrouit for an exactly determined length of time. By 
the use of the hour-gl^ principle the device oau be made 
with iwaroely any meohanism. The action depends on 
the use of a pivot arm whiob can swing from one side to 
the other in order to oontrol a oontact. Supposing an 
hourglass to be elongated and to take tbe shape of a 
glass bulb at top and bottom, connected by a tube; by 
pivoting tbe tube at the middle, the system can be made 
to swing about. With the top ball full of sand, its 
weight makes it incline to the right, limited by a stop, 
and the lower empty ball lies to tbe left. Allowing the 
sand to flow from the top into the bottom bulb, when 
erough enters tbe lower halt ita weight oauses it to 
drop and move to the center line. Without going into 
details, it will be seen that this movmnent oan work 
oleotrio oontaota, and the hour-glasa principle eontrols 
the time in which tho eontaot is left on. Current oan 
thus be put into any olrouit for the standard length of 
time for which tbe hour-glaaa is adjusted. 

Rotaiy Lamp Synehroalaer.— A new rotary lamp syn- 
ohrouizor for use on swittiiboards of oentral stations to 
iodioate whether alternators are rutming in stop, oom- 
iHues the beat feature' of' the motor type of indicator, 
but usos lam{M wbieb age lighted up in suooession, so 
that it really has too moving parte. A set of 19 inoau- 
desoent lamps is mounted in a eirole in tbe boX with a 
glass front, the lampa being oonneotod to the aeoondary 
windings of a spatial 3-phaw transformer whose primary 
Is suitably wound to suit the voltage and frequenoy of 
tho tirouit. Seeondary windings are arranged to give 
six equal voltages having equally spaoed phase angloa, 
a pair (rf lamps btiag OouBcoted^aoroas eaeh voltage, the 
voitage of the iuooming machiae being oonneoted to 
aynehroniaowithotuiof thetixaeeondary vottoges. Two 
lamps of a pair are mounted at (Hupoaite ends of a diam- 
eter on the tin^, And aa one uaiehine gradually over- 
taikoa th« other, the lamps light up in rotation, thus 
giving thaappeannMtrf a tevolving band of light. Tho 
direution of movattUtit '•ith refereiwA to an arrow head 
iqdioatea wjhetiMr ^ incomiBg machine ia mnitiag 
Or ‘’alow,” tikd the rikht moment of synobroniam 
f« ^wn by tka ftfil b^iaitoy of one pair of lampe wMhh 
ttt exoeeda the otiaa befOn aad after. 





Silk from Seaweed.- -Dr- L. Baraain bm sucoeedod, 
according to ha Nature, in making artifioial silk from 
tho “slime" of the seaweed which is thrown up in im- 
mense mosses on the eoasts of Normandy, Norway, 
Beotland, and Canada. An English company is said 
to bo exploiting the process, for which a great future is 
predicted. 

Sir Erneat Shackleton and the transantarctic section 
of his expivdition sailed from Buenos Aires on tho “En- 
durance” OctoW 27th for South Georgia, from which 
;)oint, os soon as a favoralilo opening is found in the ieo- 
paok, tho party will proceed southward. It is now in- 
tended to winter the “Endurance” in the Antaretie, 
instead of sending her liack to Buenos Aires, as was 
originally planned. 

Microbes (hat Feed on Rubber.— f'oniraereial ruMwr 
which is kept in perfisilly dry air is not capaWe of fur- 
nishing nutnment to any form of microbe, according to 
a note in the liullehn of the Pasteur Institute (Pons), 
but in the presence of sufficient moisture it may be 
attacked by certain bacteria or molds whicli food on 
albuminoids, resius, and sugars. Some iniiTolsM form 
red, yellow, brown, or block spots on nihlx'r without 
sensibly altering ils properties. But there are two spiwies 
of Aotinomyces (Acl.ela»(u;a and Aet.fuenui) which are 
able to assimilate the hydrocarbon of rubber, and which 
may therefore so modify its properties as to destniy its 
value. 

Memorial Tablets for Two Antarctic Explorers. —Two 
large lironze talilots, bearing appropriate ba -relief scenes 
and inscriptions, have been placed in the lower hall of 
the American Oeographioal Bixiiety, Now York, one in 
lionor of Lieut. Charles Wilkes and tho other of Gapt 
Natlianiol B. Palmer. The inscriptions sot forth the 
Antarctib discoveries of tlieso two American sailors, and 
call attention to tho fact that each discoverer is deserved- 
ly eponymous of tho region whose existence he made 
known to tlio world. This is a (imely reminder of the fact 
that the name “Wilkes ].and" was spread over the whole 
coast of East Antarctica some generations Isifore Sir D. 
Mawson annlied it to a very minor portion of that coast. 

The Problem of Protecting Againat Earthquakes in 
Italy is discussed in a recent memoir by lYof. G. Agarnen- 
none, who points out that disasterH from this cause are 
mainly due to faulty construction and ba<l location of 
buildings. It appears that after the greater earthquakes 
of recent times the authorities have formulated rules 
to ensure pnipiT reconstruction, but those have bo«in 
disregarded on account of Die expense entailed and be- 
cause the danger of another earthquake sisnued remote. 
The author thinks t.he Italian government should ostalv 
lish a sjiecial ministry to oontrol and systematize tlie 
work of mitigating tlie results of earthquakes, volcanic 
eruptions, flood, and other analogous disast^'rs, and 
should provide state insurance against tho losses due to 
these agencies. 

The Value of Carbonic Acid Gas as a Plant Nutrient 

haa been the subject of oonsidorable recent literature, 
including an interesting paper by H. Fischer, desoribing 
experiments in Germany. The author found that the 
development of both foliage and flowers was stimulated 
by an excess of carbonic acid iii the air, while the yield 
of tomatoes was douliled and that of ounumbers in- 
creased 12.5 per cent by carbonic acid treatment. It 
has generally been held that U.U3 per cent of carbon 
dioxide iu tho air is suflloiont for plant growth, but Mr. 
Fisoher thinks that more than this oan be utilized, 
provided thcro is ample light, and that extienments in 
this direotioD might give valuable results. On the other 
hand, Mr. 1. F. Kidd, an English investigator, finds that 
an excess of oarlsin dioxide in tho atmosphere retards 
or inhibits the germination of seeds, but without injuring 
them. He suggests that the prod uetioii of carbon dioxide 
in nature by the decay of vegi<tal>le matter may play 
a part analogous to tlmt noted in liis experiments. 

Seismic Activity Near Charleston. S. C. — Few people 
realize that earthquakes still fn-quontly oecur in the 
epioentral region of the historic Charleston earthquake 
of August Slst, 1886, yet such is tho ease. In the BuUe- 
hn of the Beismologioal Society of Amorioa Mr. Stephen 
Taber states that during the past fifteen years those 
shocks have occurred at tha average of one in every two 
months. Bight wore recorded in 1U12, and tliat of June 
12th, 1Q12, was more severe than any felt in tho district 
sinoe 1886-1887. There has, however, Ikmim a gradual 
though irregular decrease in the fretjuency of shocks 
sinoe 1886. The author believes most of these earth- 
quakes to be due te adjustments taking place along a 
fault in the crystalliiio rocks underlying the Coastal 
Plain formations. Any factor increasing the relative 
pressure on the northwest side of the assumed fault, 
or decreasing it on tlie southeast si<lo, tends to bnng 
about a readjustment of tho strata, with aeixunpanying 
earthquake shocks, Uic most iniporlant of these factors 
bting rainfall, height o( the water-table, and liaromctrio 
pressure. The shocks arc most common in Heptomber 
aad least common in AprU. 




Typical projeetilee of field ertUlery and alnreft, ehoWA fai Methw. 


Field Gun and Aerial Projectiles 


Construction of Shrapnel, Smoke, and Searchlight Shells and Bombs for the Use of Aircraft 


|,''llOM the fnrilfst dnys of artlllory it lm« hwu found 
I um'WKury to httvt* ouo tyiio of proj^lllos for th.' 
destrufttou of riicu and iitiliunlH und aiiotlirr tyiK* foi 
the attack of liiunliniite oljjeets In the ilwl <'nt«o only 
a Ninall utuouut of enerKy required to dlnulile an Indi- 
vidual, aud the enertty of an urtlllory projectile roust 
be divided luany times to make it efficient. In the 
latter case the eiitir*- energy concentrated at one point 
la uaually none too great. 

At the present time the 
common ahrapuel which is 
aeiMirated Into wuny smaller 
projectllea by explosion In 
the air, Is the aiinplest for 
the attack utain nnlraute 
targets and the high explo- 
alve shell uhlcli remains 
intact until Impact is the 
typical projectile for tlic 
attack upon material ob- 
jects. The flehls of the two 
overlap to a ainnn extent 
only and complications 
have l»een added by the 
necessity of having projec- 
tllea that are efficient 
against aircraft. 

'Hie constnietlon of the 
eoouuon ahrapiiel, except 
that of the time ftise, Is 
shown In Fig. 1. When the 
time fuse has hunied the 
length of time for which 
aet at the time of loading, 
a small magaalne of pow- 
der 111 the fuse is ignited 
and the flame from this 
ahoots down Ihe central 
tube and exphsles the black 
powder bursting charge In 
the base of lln- shrapnel 
The eas<» is iua<lc of u high 
grade of steel and d<s>s not 
break up at the time of ex- 
ploalon, but the entire con- 
tents and head are blown 
out to the front with In- 
creased velocity The efiect 
resembles susts'iidlng a 
huge Shotgun in the air 
nbodt one hundred yards In 
fnmt of the enemy and br- 
ing It In that iKisttloii. 

Bach ball Is Intendeil to 
have sufficient energy to In- 
fitctm disabling wound, and 
effort la made to regulate 
the bQrst so that It will be 
In air and at n sufficient 
distance tn frout of the tar- 
get to have an average die* 
trlbtttknt of balls at about 
I yard of 


surface. In case of failure to burst In nir the fuse la 
HO arranged that explosion will take place on Impaot, 
but the small bursting charge causes Uttle damage. 

Tlie light field guns of the various armlm are of 
ni>pro\Tmately' ct-iiicb diameter of bore aud lira projec- 
tiles weighing aliout 15 ismnds. A shrapnel of this 
weight contains about 250 lead balls each ^ inch In 
diameter, and npou explosion drives them to the front 


I to 



with a velocity of about 900 feet per oeocMid, «Udk 
must be added to the velocity with which the PMilae* 
tile WHS moving at the time of explosion. TMm la- 
creased velocity Is of Importance at extreme tanffsa, at 
which the projectile velocity may be oa low aa Otz or 
eight hundred feet per second. Tim mtrlx WbMi la 
Ignited upon cxidoslon preventa deforaaathm oC the 
balls when fired from the gun, tneraoaea tlw tlafiiaity 
“ of burst and baa omolder- 

Bble Incendiary effect anon 


Fig. 2 ahoem a typleal 
fuse naed la the common 
shrapnel. Aa the ihradeettla 
la driven down the bote the 
Inertia of the eoDcawdiia 
plunger canaea it to slip 
through the resUitatiee rltig 
and strike the iHn B, whidi 
explodes the coacassloo 
primer. The flame trola 
the primer inumos tbroogli 
A and Ignites the fixed time 
train. To Increase the 
length of the ttme train U 
la usually nuide in two 
parts, as shown, one of 
which la contained In a 
movable ring by turning 
which the time of bumfag 
Is regulated. In the typical 
fuac the anuular fixed train 
bums from the point at 
Ignition hole A, until hole 
B in the movable train fa 
reache<L The moynblo 
train is then Ifulted 
tturongh B and burqa back 
to fixed hole C, omiUnui!il* 
eating with magailBe F. 
Tile greater the angular 
dtatanoe between hfle 
B end hole A the iongmr the 
fuae win bnm before ex- 
plosion. By setttttg I'he 
movable ring no that p ia 
opposite A, flame la'fll ogee 
permitted to pnaa tointtflh 
B and (7, and the iwbjeA- 
tfle la exploded WttiiUi a 
fow feet «r the'mtomi^'' 
aifoutar rtitga of Ytme tnnifo 


hig 'tvani|)ort*€'i'Oit> 
blank spoee ' 

eifole ia oiref hnt*B« 

‘'fo'>oaaB Ilf 

ifoiioftiiavribfor'ybatli 
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pei^& lamm aamiAlent 
b^t, tMwt, Ml oae ft«t)i<Hv 
W n«iMuriQ|i ttSM 
^ ji 0 mter ta abont mf 
9 W K 1 »W can- 

tOC #tUH!R lUltltMaiy mg- 
« (KJlwtiofn, bttt tSe wiip* 
are vrMtt. owing to tlw 
ovaroomtng tlMt Inertia 

> tt‘|i|ii|g>|lTi ,irliMi tired from the ^gan. The 

' a 'PMt wetghbig IdO 

he M great ae 90() poQnde, and 
?: » li( l <gig | i> pii ^ a delicate gart wiu reauU 
M ,| lldMW »f #tfl<diM 1 C .made to mtvport the 

> 'illilgl'inmiwg 13w pavtod of aoaetemtlon. 

i tRlieal foN of the Olorkwork type la 
. ghM^la Fig. g. d la the main aprtng 
wmltoit tahntDa. H the main aplndle, wbteh 
^ ^ 0 the enoapement, and fl a train 

aF.glaiWri All of theae parte are MtnOlar 
'f»4|htaeof an ordinary clock. F 1« a lerer 
Moat route with epludle n, bat 
vMdt iwn move forward nnder the force 
ar,t«^ F. O la a pawl which loeka the 
dhMkwMrk and alao lever K In the poai- 
. Mao MwWh. H la a cap which can be 
MtOladiiito aet the fane at the dealred time 
.«f hOaMiUt. The aothm la hh followa: 
Mim hMHrtla of pawl 0 canaea It to move 
MoMm aaar with reepecst to the other parte 
Ok MlOKtlme of firing. Tlila releoeei the 
' MarlliWfOfk and aUo ponnlta aiM-lng V to 
pom aom K agalnot annular projection / 
B roUtea with apliidlv B for 
dhOMorn aet, at the end of which It movea 
fonmud Into notch J. This releaacM lever 
|( team the restraint of annular projec* 
Item li»on F. F awlnga outward under the 
,ipBMBOOf centrifugal fowv, rotating spindle 
lit MHta releaaing firing pin N, which Is 
irfewi Into primer O by spring J*.. iThe 
pOour ignites powder Q, the flame from 
WbMii passes down the central tube aUd 
OagteKles the base charge of tho ahraiioel. 
4nw percussion elements are similar In 
pfelBcIpIe to those of the coniblnatlon fuse 
jWWMoualy described. Wlien perctwsiou flr- 
tkapla desired. cat> // la so set that on fir- 
ing B moves dlnstly forward liiu> iiotdi 
Jh locking the clockwork. 

High ex|ihadve shell, iis shown in cross 
, anetton In Fig. 4, are used with light field 
gmw for the attack of men behind the 
•hteltla of field guns, email field works and 
•teh other objects as cnii be api>reclably 
Inlnred with a smalt charge of exploelve. 
The larger callliers at molille artillery in- 
tended for the deatructUui of permanent 
IkUrtlflcettona or strong field worka uee 
theae shells almost exclualvely. Few earn- 
JNMmolal ektfioelvea are suitable for shell 
MBeiia on account of being unable to with- 
fitend the shock of dlaoharge, deteriorating 
hi long storage, being hygroso(«ilc, exnd* 
. hpg nitroglycerine, reacting on the walM 
eV projectilea, eUv IHorIc add of Itt aalte 
either alone or mixed with eubaUnoos In- 
tended to make them less sensitive or to 



Bombo designed to be dropped from aeroplanea end dirigiblea. 



Store of French ammunition found at the fortraaa of Longwy. 



Shelhi (or Mg BngUah gUH on tho qmy at Dnnkirk. 


bnprove the chemical rmctlou on oxplo- 
,.||leii are moat comntajBly used. To this 
clam hsioitg Bt)|ltsh lyddite, Japanese 
ahtmoee, and Fren^ meltultc. The pfln- 
.dpal ohtedkm to picric field to Us tend- 
teMV to form sensitive sfilta when 4u oote 
daot With meuls, and , care to thetefom 
.rfifilM 'to keep tt fwwtt the’ whjto-tpf 
, hheHfi tiT proteoUm oofitinga «A 
‘ iKtaMfi. pfipler imohfi fifirtona, #a. trkA- 
tfoUtted, derived from certain hy-prad- 


hnetfi of the gas wnrim, altfabnite tees pow- 
i than* picric «ddt to comlnji late oMO- 
aa ft la an fituawt ldaM,wkfdwto« 
'aumtgi^iit. It .to .putun* ' 
' ta'tfonaany ppA'idelK 

; toted torgely by ‘that, totoh-, . 

‘ as;#, ■ridh, tewed to'teWitijth 

jp hhhipi' .Up - 
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firing pin strikes a i)rlmcr which deton- 
ates a small quantity of fulminate of 
mercury or other detonant, contained In 
the forward end of the fuse This In turn 
detonates the high explosive bursting 
charge. In B'lg. 4 4 Is the shell, « the 
high explosive, 0 the detonating fuse, D 
the copper rotating hand, and B a eop|ier 
base cover. 

The nei'csslty of earrylng both shell and 
shrapnel and tlii< ImiswsIhiMlv of pr(*diet- 
liig the prop(>r proportion hns l<‘d to at- 
tempts to develoj) a coinproinise |iroje»'tlle 
which would iH'rform th(> functions of 
both. 'I'hts has rcsiil(e<l In the high exiihe 
slve shrii|inel, whu-h has h»s>n ipiltc geii- 
criilly iKloptcd, nnd ii ty|H. of which Is 
shown tn Fig .''i The const ruction of the 
reiir portion of this projjs-lilc Is the suine 
ns thnt of the conunon shnii.iiel e\(S?pt 
Unit the nnitriv surrounding the hnlls Is 
H substance, such ns triiiitrololnol, whleh 
will merely burn when Igiiilisl by hluek 
powder, hilt whleh will set ns a high ex- 
plosive If II detonnting fuse is c\i> 1 (mUhI In 
contuel Mith It. The head is larger thnii 
that of the common shrupnci tiiid contiiliis 
u siiiall chnrgc of high explosive, which In 
effis-t uinkes a sniiill shell out of tlie head, 
'rile central tube Is re(iln(>ed for n isirtloii 
of its lengih hy the passage A In the wall 
of the head The eombluntlmi fuse Is the 
siiiiie in principle us that shown in Fig. 'i, 
ex'copt that the small mngar.lne of black 
IHiwder is replucHl hy a detonant. If ll Is 
desired to use the projectile as ii shrtiiinel, 
the time fuse Is set. and upon explosion 
of the Imse charge In iilr, the head and 
hulls lire driven out to the front The ex. 
plosive niiitrix merely liiinis and iimkes 
the jsihit of hurst more visible The iicr- 
ciisslon elements of the eomhhmtion fuse 
detonate the head on strlktiig The ex- 
plosion of the heml fncllltates olisi.rvallon 
of fire, mill inider fiivoriihle <.oiidltlonN Uie 
fragments of the head lire cfTeeliie When 
It Is desired to senire the effect of u hlgli 
explosive shell the fuse is not set, llpoti 
Impact the head detonates as cxfilained 
above, nnd this detonation prislmssi de- 
tonation of the matrix. The fiinetlons of 
|.ertnln other inirts of the projectile shown 
(ire deserlhed in eonneelhm with proJei.- 
tlles for the nttiiek of airships 

Aerial nuvIgnlloTi 1e<l to the development 
of guns nnd projwtlles hilemled wpei’lHlIy 
foi the nttiiek of both lieiivicr than nir 
machines uiid hnlloons. Home of these 
were iinieflcuhle, hill for service with 
armies in the field, where tnuisportallon 
Is rarely siiftteleut, It Is Impossible to pro- 
vide ample armament for this ]iiir]iusn 
alone, and the priietlenl solution has Is'eii 
to so misllfy the design of guns nnd projta^ 
tiles In eomiiKiii use ns to make them fair- 
ly ettlcleiit iigaliiHt nlreruft without Im- 
twlrlng their servhs.ahlllty for other pur- 

B’lg It shows n projeetlle especinlly In- 
ttiiddl for tlic nttiiek of hulhsms. At the 
Instant of firing, primer A strikes pin K, 
cxphsltiig 11, whleh Igidles the large mass 
of IneiMiillury miiterhil V. The smoke and 
flame from i' iiass to the nlr through vents 
/)/>, and etnihle the flight to lie followed 
with the eye, whleh aids In iidjustlng the 
laying of siihseipient shots. A sensitive 
pi.n'iiHslun fuse /•,' K provideil, whleh upon 
imtiael with the sUghti^st resisting sub- 
stiiiiis.. Kiieh iiH hullooii fabric, will explode 
a hiirstliig ehnrge F which is sutlieleiit to 
fragment the shell and seriously Injure 
the tmiis near the explosion. In the ««8e 
of tt balUsiii the gns would prolmhly lie 
cxplodeil hy either the luirstliig charge or 
the burning Inner (simpouiid. 

Fig. 5, In nUdItloii to Illustrating tlie 
jirlneiples of the high explosive shraiHiel, 
Bbows Ihe iiuslitlciilhnis niiide hi one tj’is* 
to render It more effect Ive iigiiliist aircraft. 
At B Is ll iiartliil tiiniiilur ring of Inflam- 
mable mnlerlal. resemhlhig the time ring of 
n eombinntlon fuse It Is Ignllul hy flame 
from the passagt* A at the time the bane 
chnrgi* Is exiilishsl As the head C eon- 
tlnwH Us flight It trull of smoke Is left by 
H and after a certain time ll hums iiroiind 
to D and Ignites the deiunntc.r K, which 
detonates Uia bead. A iiuiintlly of smoke 
{Otmohutad es aage .tso ) 
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Strategic Moves (rf the War 

Letter from the Military CorrcspOndeiit of the Scientific Ammmnr Novettibet 2l^ 


Th« Fmwh CampaiKn- 

T HK war In Europe ha» now developed to a state 
where the oiieratlouH In HumhIb and In France are 
to Home extent Interdeiiendenl (Jerman activity In 
Kumla meauH compnnitlve Inactivity In Prance. During 
the past ten dtiyx (Jormany ha» been making one of the 
greatest strategic moves of history. Pew of the detalla 
are given out In the ofllolul bulletins, hut they may be 
surmised to sonic extent from the known facts. 

In the west tlic Oermatis found themselves unable to 
make headway against the French and British. In the 
east the campaign to the Vistula had failed, and the 
Husslans were advancing triumphantly to the borders 
of Germany. Germany faced disaster If she continued 
her policy of attempting a jsiwerful effort on both 
borders. Hhe adopted, then, the isillcy of bolding the 
W'estern line with the smallest foret* possible, while 
launching the troo(is thus released In a new Invasion of 
Kussln. 

The relative strength of the npiiosing forces In Prance 
and Belgium have ls>eii estimated by one authority as 
1,800,(IIK> Germans ugiiliist 2,3(¥l,()tX) Allies. Another 
authority estimates them as l.OOO.txm against 2,700,000. 
Whatever may he the exact flpircs, there Is no iiuestlon 
but that the Germans are verj ranch Inferior to tho 
Allies In nuralsTs hi this Ihentor of oiierallons. 

As the Germans seem to have still further Increased 
this numerlcsl discrepancy In this recent shift of forces, 
the (luestlon arises as to how they can do It without 
Inviting disaster The decrease In numbers has neces- 
sarily caused a dlnilriutlou hi the energy of the German 
aasaults, but for defensive fighting, which seems to lie 
their present rAle hi the western field, the Gormans 
have a twwerful auxiliary to supplement their lack 
of men. 

The big devehuiment of this war has been the great 
Improvement hi artillery and In the suppl.v service. 
Indeed, It Is well named a inachltie-made war. Like any 
other maohlner.v, the new highly dcveloiied typos require 
fewer men, yet accomplish eininl or even greater results. 

Especially is this the case with the German machine 
gun, or autottiartc _rlflo, that has lieen quoteit so often 
In the dlHiNitches It fires the same cartridge as the 
rifle, but has them mounte«l In long Iwuds from which 
they are fed Into the gun. Its fire for short iierlods at 
the rate of five shots a sei'otld gives It great value In 
stopping charges or In shooting up any bodies of the 
enemy that expose themselves 
The GermaiM hove these guns isjsted so as to cover 
the ground over which attacks will probably be made. 
When tho signal Is received from the olisorvlng station 
that the enemy has reached tho danger isone, tho gun 
that covers this vairt of the front can then turn loose a 
storm of bullets that will wipe out any trooi»s lu Its 
path. Ten men can lu this way deliver as much fire 
with machine guns ns can one hundred men with rifles. 

Besides the advantage In machine guns, the Germans 
have so far had an additional advantage, in that their 
A-lnch alege guns could outrange most of the field guns 
of the French and British. But such ei|ulpmeut wears 
out rapidly lu service; the bores get worn and the 
shooting Is Inaccnrate; guns are captured; many are 
broken or destroyed. It is doubtful whether Germany 
can replace this great drain upon her equipment In 
aplte of her great ordnance fnclorles. The Allies, on ^he 
other hand, have not only their own gun works, which 
are working night and day. hut they are also calling on 
most of the arms and ammunition factories of the 
world to aid in increasing their mechanical fighting 
equipment. 

At present the Germans are oonntiiig on their supe- 
rior equipment to ennhle them to hold hack the western 
Allies while Oeiinniiy and Austria prosecute their cam- 
paign against Itiissia The French and British have 
had to fight for tliu(> to complete the equipment of their 
France now has nearly caught up with Ger- 
y-; Great Britain, though far liehind, Is steadily 
The slliuitlon la 1‘^iince seems to iwliit to an 
early assumption of the aggressive by the French and 
British. 

Meanwhile the whole w€>ek of fighting In tho western 
field has consisted of bombardment and minor attacks. 
Fighting was reported at Dlxmudo, Bixseboote, and 
Tpres In Belgium, and In France at La BassCe, Arras, 
Llhons, Tracy le Val, Vallly, Itholms, Ormis, Isfs Epar- 
gea Chanvoncourt. Glrey, and 8te. Marie. Yet In no 
place has the battle line been moved more than two 
miles.. 

At Cbauvonconrt, on the west Imuk hf the Meuse 
lmmedlat«li]r across from St Mlhlel, the Germans have 
maintained their [losltlon In spite of desperate efforts 
by the Freuefa to dislodge them. The French gained the 
outskirts 0 the town, but were Uowu up by mines that 


the OeruMM toft briUsd them In ntreattw, aud were 
driven book agaia with gveet lost. 

The most notteeable feature of the week in ^to ’iveets- 
em fighting Is the sodden change by the Qemwns to a 
deCmmlve role, and the apparent refusal of the Allies to 
accept the challenge. 

The RueaUn Campaign. 

In Poland events have moved fast On November 
leth the German flying wedge had reached Kntao, sixty 
miles from Thom. Overcoming the Biiaston lealstaacs 
here, the Germans pressed forward along the railroad 
and reached Lowlca three days later. A further advance 
brought them within forty mites of Warsaw, but also 
found their way barred by the army that the Russians 
had rushed to this field. 

This move of the Germans shows bold and able stra- 
tegy. Their invasion Is not aimed at the Pollrii capital 
Itself, but Is directed at aevorlng the main supply lines 
of the Russian armies in southwest Poland. Budi a 
success would leave the Itiisslana no choice but 
a rapid retreat toward the Vistula, with a 
of control that might give the Qermana a chance to get 
lu some telling blown 

The Russian commander la also a atrategtat of dam- 
onstrated ability. The retreat of the Rusatons before 
the first onslaught of the Oennans was undouhtadly 
planned to draw the latter farther from their raBroads 
and thus to Improve the Russian chances. However, the 
Russian retreat beyond the Bsura brlnga their forOM to 
the south into such great danger, that It aeems to 
have been forced by the soddennesa of the advance of 
the Germans In unexpected strength. 

The threatening move of the Oennans agilnat the 
right flank of the Russian army In Poland haa been 
accompanied by a similar effort made by the Anatrlans 
against the Russian left flank. The abandonment of 
Galicia has enabled the Austrians to concentrate a 
strong army In the vicinity of Cracow. During the last 
week they have been making vigorous efforts to break 
through the Russian reslsUnce along the railroad, 
twenty-five miles north of Cracow. On this flank the 
Russians have held firm. Their center to now able to 
pivot about this southern wbig to fall back to a less 
exiMsed posldmi. No news haa been given out. about 
the operations on tUs part of the line, but the safety 
of the Russian’s center would seem to dlctata Its retreat 
to a line through Is)ds and Plotrkow. 

While endeavoring to stop the Qeman Invasion on 
the lower Vistula, the Russians are Aft the same time 
making an advance In Oalicia that Is tbrsatenlog the 
Austrian right flank. By the capture of Neu Sandec on 
November 22nd the Russians gained the whole line of 
the Danojec River and deprived the Austrians of an 
Important railroad leading into Hungahr. The Bnsslan 
occupation of Galicia Is now Wompleie efxcept for the 
fortress of Przemysl and the district surrounding Cra- 
cow. The advance of Cossack divisions through the 
passes In the Carpathians may soon resnlt In new raids 
Into Hungary similar to those of September last 

In East Prussia the Germans have held the Rnsstoos 
to the Une of the Augerapp River, thirty miles west of 
the border. Both sides la this fighting seem to have bad 
their forces drawn upon heavily to reinforce the urmlw 
In Poland. ConsaquenUy,. the fighting In this field Is 
now a subordinate phase of the war. There seems to 
be a cessation of activities on both sides while waiting 
for the ontcome of the dectotve battle west of Warsaw. 

The Turideh Situation. 

The raiding force that Russia sent Iflto Armenia on 
the outbreak of hostllitiee With Turkey proves to have 
consisted of about one corps of Infantry and two divi- 
sions of cavalry. At Koprukeui, half way bttiritott the 
border and Ersemm, the Rnsstons w«l» (ilMChnd hg a 
superior force of Turks and were driven bonk to tMtr 
own territory. The fighting since then haa TO&nUCM of 
minor skirmishes along the border. Along Hie Wuik 
flea coast the Turks have been pUkbjtog ffitWaM into 
Russian territory and now claim to haVe 'Naebed Ihe 
Cborok River, fifteen ^ee from the All tf iMs 

fighting amounts to Uttto more tK '^’^Mnrtahing as 
oompared with the great batties jdaoe 

in Europe. 

ih Egypt the Turks have crossed tb« .^niar and hfiV* 
Invaded the Sinai Peninsula. By the ^ptvte of Eata«a 
and Teatebe, twenty mitos from the Ssmx Oanal, thiqr 
force Great Britain to make an active eAHrt tti TgeteOn 
tion of her Hue ot .commnaieattoae with Pdln. VtttAr, 
now claim to have leecbed Caatt At ,!in ' 

The tboronfhiwsB of the cennoMtdp 
from Egypt -and spggeste that'tl^ 

{heir forces there In a rather critical poattloB. ^ 

The results of the week of dto w*r a«e, <m tlbh 
favoraUe to the ABtoe.. . Thw Aav*' W MMik'' 



ceswrae gnd 'haw gained a-iipAfei 
to 


W rm the tocreaslng Aghplll^ ’i 
the corresponding dWCidlliin^^' 
sartos of Ufie, the straggle fiW 
oommuatttoe and lndlvldnaleAa'ht ._^,, 

Intense, awl this oondttfott dj 4 

tsnUon to the great nurnttstn df 4#^,, 
ledivldniaB am<mt our 'iC^B 

ration of this class In the pafit ia dgfi to 
and mtoAlreetod {Mbllc cffintoil. Agd 4 
setenee In the future, Is commHliliri iiAhF t 

Bateson lu hts address before the 

Its meeting In AuetrSlla, as 
The powers Of sclenoe to iM«sttmi> th* 

Every year 'tbsto r 

ti<m must teach a V 
eiMe Intervention of rivtUsatioh fo. 
of Inferior Stiwtns there most sooner fir laih|t< gp 4 f/< h yi l , ^V,- 
end, and before long nations srfll roaljtoe ’ 

himy they have assumed to multlplyteg towah 
of a calm world and a long peacm** _ > TltoWl(alhli|M|^^ 
feObiomtoded we may wlta propriety iail‘Mhh‘^;gNl'' '' 
axe begtontog to do even to EagtafiA. 
safely prevent wdons in which both ptftkn 
tlve, tor the evidence shows that as’h 
rlages, thongta often prollflc, commonly 
mal children at all. The union Of inch 
W6 thoold nc 
sltea to breed on onr own IwdlesL rmther 
in restraint of tnarriags we ought net to yn ii|)iiir'ihli|[^' , 
not yet Something, too, may be doM hg a 
medical ethics. Medical students ate ta«gliA4M’1|l 
Is their duty to prolong life at whatovev «eat 
tog. fhls may have been ririd uthea dtoyaadlA Slil;, 
uncertain, and Interference usuaRy of ssudl iQtott ini '' ' 
deUberatoly to interfere now for the petocrWllillAt'df 
an infant so gravely dlseaaed thht It can nevec . 

or come to any good is very Hhe vraaton eradly. , ^ 
prtvste, few men defend such totocSetsBcs. 114^ fiMto . 
have seen the 

la deplorable^ but ask where can any line Hh 4 
The bkfioglst would reply that to AU a 
have been made by clvUfawd conmunltles, 

SDcceea, both to regard to crime and to the dMlaai)r 
analogous case of lunacy. The real teasoo Why tosMe 
things are done Is because the world co Bs q Usg l lf 
cfaerlabes occult views of the natore of life, briMMAe 
toe facts are realised by few, and because bettraeit Hss 
legal mind— to which society has become aeeushsmatt 
to defer— and the seeing eye there is such idys toh i l lig lt 
atttttoesls that hardly can they be oomibiaed to (fiha 
sune body. So Soon as sctentltic knowledge hetoUea 
oosomon property, views more rsasonabie, and, Irihap 
add, more bunume, are likely to prendL 
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gun, which has enabled the (lennan army to « 
way through torttflestlons hitherto belteved to he ikto 
pregnable. But juri how Ug is the atoMflc thit' Wl 
rendered fixed fortifications obsoletot The gawitoh 11# ’ 
been with ns eVsr slnoe we heard of to» toll M 
and Namur. Of course It is esay eoongh to dgttlto l|M; 
42 cenUmeters Is eQalvalent to dhofit l«to tottibtot fMt 
this Is merely one dimeBSiin..,atoh After aH IfteAfg* 
uses are apt to be (Rdte msaatogleM, 
la order teh#ve oar readscs souw eoUMtotell Of tty 
enoilaons else nf the riiell, we hato ^ncyaWd; go '•'Mllii 
pietaent to the preseat Issue, a lUSs^rtas tomwAto oc i 
toe believe that even toe man who hM ^he'ItT 
hie to messttre off inches #lto A topteito# to 
that he wight ferin a mental Iwitfe glWtt hi 
hUl he awed At toe mamWrih {iriStoteMw « 


cles ih toe fmot am cf sU Softe Ahiji si 
torir.'MrvitoC 'Itoto been totegi 


.,cf tohs stot^huOMe Am' dstAW' 
A ttoteigcrii M»i»‘ toe towwigt 
a mm ef 








vffSilB.i'^''‘i5SZ «««Mi|t#'.«t tiii« m 

';|ii|||p«M ^ 'natural «ttrt- 

i mmmlmi§mm m >111^*^ '»«MUiI« by many. 

Thlaiaa 

' ':'i|S& to « awMIowar. Tim 

" '|1liMt|r;:1n^ r“""~ vtoa only about 

' 'W'ImnII'I^ '«to|l A ^Hfitaace op 

;.:«|ipiM Jtoip)l 'ft tbwe branchM 

>.‘^4 ‘«t. to« '«r#nW7 atae and 


' twa atrango 

bat '«a«!li to not the 
4to<»oae the to«t 

!#Mli tot «to» «Mit Wm** tha aoiMlawar originates, there 
utoa h toKMlMd plaea ia tbh tUm. into ntiirii, evidently, 
«g|toV «W>tonr^ As it developed. 

Hkg mmUmm mm ADM tua «avity, giving it the ap- 
'ftowhada' «C a iMhiIim hcaneb of the vlna. The aun- 
lltoav to hat* thritud to its atrange habitat 

giMMt M tNdl a* to It* natnral enrteonnient, and the 
. grito* tin* ttoa not toihiwd by toe paraalt*. 

^illaaht OaM ni D. B. Km. 


1^ Bator top Matt A«t at U»1 and for which toe 
; W«at mi tteato oontotoata their toare. 

:<tor ,00toawtw ahtoldng la pointed out as a resulting 
.}aaC|UMitien Of toe prohtoltlve navigation lawn which 
eSimeyv* tbai coafiMla* trade of the United Stotes to 
ahliw btott to ouy togneetto yerda; whether such a law, 
going to toe extrama of absolutely abutting out forelgn- 
bnllt tolpB-HHit allowing them to be entered under our 
laws and engage jtn ooartwlae trade aublect to a duty— 
to wtoe to a auldeot of gnv* doubt, and the more so aa 
Qreat Britain Impoaet no such leatrictlona ; foroign- 
bulH or forelgn*Owned ships aaay migago in her coast- 
wise trade on toe same terms aa Brlttoh-owned and 
built craft 

But onr navigation laws have been in effect for a 
hundred yean or more and our coastwise shipping came 
Into iMlBc nndsr tham ; anch ships are of high coot as 
compared with the foreign bnllt and when It wee pro- 
poeed at the beginning of the European war to allow 
forelgn-bnllt tonnage to engage In onr coastwise trade, 
a aturdy eppoaltlon wna manifested and the propoeltlon 
was dreiip^ 

It to Pelt that a grave Injustice would be done to our 
Ameiiotn shipowners and Investors, who paid a protec- 
tive price for their ships, to allow foreign-built steamers 
to engage coastwise; there would be but one end to 
such a competition ; the more cheaply built foreign ton- 
nage would eventually drive the higher priced Ame- 
rican-bullt out of existence. 

But while the question has been disposed of for the 
present, like Banquo's ghost, it will not down. The 
question exists as to why It costs more to bnlld steam- 
ers in the United iitatee than they can be built for 


Vito Mte «r Ottr BMwirt 

9* ttw BdUor of to* feDMirrmo Amibkum : 

Tbh tort* artiOtos appearing In the toaues of ffonu- 
gdlfto Amvoaff **«i«t totes, headed “Our Merohant 
Maytae,** are toterwitog from an historical standpoint, 
hit. mtoer ps*sfm1iitlc as to the beD^toi results that 
mtf aeurae to tos United States end Its cltUena gen- 
mmv ‘ftoUr the pamage of toe frre ship bill recently 
toadted Into tow. 

Theae udio have not pinned their faith on sntoridy 
a^ae ae a meane of revitalising our merchant shlp- 
glag to toe daepaea trade are not particularly moved by 
toe team ef tooee who have always advocated subsidy 
egdir as a meaua whereby we would again take our old- 
ttuto place aesong toe dmp-sea ebipplng nations of the 
world- 

As an liwtstw of what seems a falMclons lllnetra- 
tton : The author aSke If our “nation could have saved 
ttaaw to ItlQBMdd by the pnrdiase of 'free sblpe’ from 
Btottoh yards," sad goee on to ask “If any sane perean 
hsitovsa toat the mem purohase of a British stoamtolp 
wesdd make it pessihle to nm that steamship profitably 
to eotopetttton Wlto toe ounard Line, which was then 
seeslvtog a enbeldy of nearly |B00,000 a year from the 


British government 

As to what might have happened If something hsd 
besB done to ISSB-lfififi which wsa not dono In behalf 
«f ehlivtog la merriy guesswork. But we do know what 
has happeiMd stooe ISfil and to still happening In the 
shtoVtog ttansatlantte world. 

The United States pays subsldtes, called mall snbven- 
ttons, and hSs Sliiee 1801. The American line with Us 
tear atsamees reCerrsd to by tbs sothor hss beep 
dnwtag a subsidy from the United States since 1801 or 
thereabout; It amounte to approximately 1700.000 an- 
nually. It waa aupSKStod that this act would greatly 
ettondste ship owning and operation In United Sutes 
aMpPtof, hut the Amteioan IAm never added a steamer 
buUt to the United State* to the fleet with which It 
etortod out, eo we might gather from such an oxperi- 
enee that a mail invention act If to efleoi. In tlio United 
Statea In ISOfi'lfigO would not have enabled an Amerl- 
can ttteain||to company to compete in foreign tmde 
wtto toe^CTsirdiJJnB or Brittoh Unes any more euc- 
oessh% toaaiml are to toeee dhys. 


.Ilooh im heeu toad* Of the fact that there to no 
AuitokMiiiptofiptog |D eariy our grain and cotton and 
qfhto ptodueto hut our grain and cotton are 

ehtpped) ntoWtoOlecB, toe troiglite go to enylto the 

Ufliiim of tonilito*^^ *■‘1^ of whom ato Ameri- 
jCli^ Who to* reasotoi «f lUrott preferred to operate 
uhiteh derelgn Sag ttoug uttder the Ag the United 
SwW And ctogtousd so to do oven «fte« toe passage of 
the Bstonsa get, Whtoh festo toe Amsriean owners of 
essili If over lire yoSto old, the right 
;to ^ hmate/to* ^ Vneie Sam, and 

' .-s«ssyiflfe.'totoe torthto M m srtods. •*Om Merehant 
'lrikl«^.tidd-4tos^to:'totgto^ shtiisiositod hy Amerl- 
' l|tosM.togl*tnittmi toutor this act. 
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:TlpM|\ii^ hs tnittelMi 'toe Veto and 
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abroad, while we produce eteel and Iron In greater 
quantities than any other two nations put together and 
ship onr steel and Iron all over the world In oomitett- 
tlon with and to almost every nation. 

Labor cost Is given as one of the reasons for the high 
cost of building ships In TTnlted States yards, but the 
fact that automobiles and locomotives and every kind 
of machinery which employs as highly skilled labor as 
Is employed In shtobulldlng, are exported, while we 
never export a ablp or build one for foreign trade, dors 
not seem conclusive as to the cost of labor being the 
reason altogether for onr Inability to compete with the 
foreign shipbnllder. 

Examples of what the Mall Act of 1801 has acrom- 
pushed are given: The Ward Line, the Red 1> Line, 
and the Oceanic line are cited ns a satisfactory show- 
ing for what this act has accompUshed in the twenty- 
odd yearn of its existence; a rather pitiful showing It 
makes contrasted with what the free ship bill passed a 
couple of months ago brought about. Up to October 
SQth. seventy-four foreign-bailt steamers, of 26(I,<'I78 
gross tons, were registered under the American flag, 
and the mid to not yet. 

The freight money paid these vessels will come here 
and most of it will stay In this country ; the American 
flag will be seen as it used to be. In every sea ; trade 
may or may not follow the flag, hot where the flag goes 
there la trade; there to evidence now that the United 
States is a detqesea shipping nation ; merchants of other 
countries will have a new respect for the United Htates. 
The ship of Itself increases trade between the Ignited 
States end other nations; Its disbursements are of no 
lucouslderahle amount, and the prestige of the United 
States to Increased by the display of its ships and their 
dtobursementi In foreign ports; every nation welcomes 
shipping to Its ports; ours as well as that of other 
nations. 

Doubt to expressed as to the iiermauency of this 
American regtotraUon of forelgn-bulIt ships; fears are 
felt In some qnarters that vtiien the war to over, they 
will again return to foreign regtotratton; the expense 
of operation under the American flag, even though the 
tiermtosion to engage foreign aallors to granted, and In 
support of that view the Inatance to cited that the wages 
of one of the U. S. Steel Corporation steamers wore 
advanced from |282 per month to f420; this would 
make an added expense to the veesel of some 01,066 a 
year regtotered as an i«iericaa vessel over what she 
would have to pay If oho were operated under a foreign 
flag. Well, a steamer of 6,000 tons costs abroad less 
than 1300,000, so the added expense would amount to 
leee than 1 per cent An Item, to be sure, bnt It would 
seem that a difference of nefl more than this might be 
overcome by Atnmtoan ownm 

There are other tsetors that figure In the future 
development of aittigflng under toe American flag 
induced by this European war; It to queettonable If for- 
eign fifiveratteata can continue to pay subsidies and 
bounties to the future to their shilling on the same 
liberal Male oa nowl naoufactaring across the water 
to fflwaptedl mgtollal will cost nKtre; the burden of 
taxation wltt be grantly increased In Europe ; to many of 
the European cogittriM bounttos are paid to coal and 
Iren dMnpnnto*: It to doubttnl If they can or will be 
coatfaNigdi it tofff flMse, ooete fw these ertlclee will 
taponnsi, and (Ae hcim of Buropetn competition with 
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These are fhetors that should be taken Into considera- 
tion In estimating the permanency of our free ehlp 
policy; as a policy It to a stimulant to our trade and 
our Imagination; we really are, at last, a nation with 
a deep-sea merchant marine ; it to true that the tonnage 
placed under our flag to practically freighting tonnage, 
but timt to a most important element In our shipping 
and trade development We need not stop there, how- 
ever, nor will we. We want fast passenger and freight 
boats; we want mall carriers; w<> want to bring foreign 
nations, the South American nations, elow to our doors 
through the medium of our shiiis; we want to (n>, and 
need to be, at the bead of the sliipplng nations of the 
world; our trade Jiistlfles U, our needs demand It; and 
as nil free-slilp nations pay subsidy for the development 
of sblttplng on siieclal lines and in six-clnl trades, there 
would seem to la* no good reason why the United States 
should not do likewise; tliere ts one thing certain, fast 
steamers in regular lines cannot «t»erale Bnec<>s8fiilly 
under the American flag when they have to comiiote 
with the subsidised Hues of foreign countries; we have 
not reached that stage when* private ownership of 
Bteamablp lines oiierated under the American flog can 
compete with the governmont-nldtsl lines of Eurotie; 
they do not have to; the Mall .Suhieiitlnn Act ts still in 
effect; there to nothing to stop the exiianslon of ship- 
ping under our flag; liberal payments nre provided for 
ships operating under this act ; It Is polnt(>d out that It 
has worked successfully in the West Indian and Vene- 
Buelan trade; the American Line oiierules under it to 
ttoiithampton, or did till the war starteil, why should 
It not be taken advantage of, to a far greater extent 1 

After the war Is over there Is expected to be a vast 
emigrathin movement to this country; what prerwra- 
thins are American shipping Unes making to share In 
this traffic? 

Much to made of the differential duly that applied to 
gcMids brought In in the early days of the Uepubllc; we 
have the differential duly now, though not ye( In force; 
bnt times and conditions change, and 11 Is doubtful if 
the differential duty would aid to aii.v great extent in 
upbuilding shipping ’.nder the American flag tieday. 
The great lines of freighting imported now' arc on the 
free list; ore. wool, hides, meats, lumber, fish, corn, and 
wheat pay no duty, and so there is no flnanclal induce- 
ment to u«> an American steamer in preference to a 
foreign In such lines of freighting, lea \ lug out of con- 
sideration the commercin’ I ret, ties that cover the treat- 
ment to be nei'orded vessels n the United States and 
those of the countries with which the Unlfe<l States has 
trivitlBS. 

There are two c’cat forces now in efr(>ct that should 
aid the enlerprtw’ of Americans in shipping — free ships 
and the Mali Huliventlon Act; shipping Is one of the 
greatest factors affecting the commercial welfare of 
nations; the flnsnelal feature of It makes It one of the 
greatest of l idustries; It has lieen chargetl that no 
mention to mode of the profits arising from it by the 
foreign companies engaged in shipping, but It can be 
stated that the financial columns of our pniiers give a 
summary of the earnings and dividends paid hy the 
most important of the trausiitlautlc Hues, but make 
little, If any, mention of what our cimstwlse earn or 
iwy ; with the greater Interest now taken In shipping 
and Ita development we may cxiss-t the growth of a 
wider knowlwige of the shipping Industry of the United 
States, and with the Interest of the public awakened to 
the fact that In shlptiing there Is u great field for In- 
vestment; that we have now a great fleet of steamers 
ojicratlng under the American flag; that the (lovern- 
ment to In poaltion to aid shipping under the Mall Sub- 
vention Act, still In effect; It la to Im> ho)sid that some 
of the energy siiont In seeking subsidies will be devoted 
to development of American slilpiiliig under the favor- 
ing conditiiins now ruling 

If the present Ooverumeiil nhl Is proven to be still 
Insufllctent to bring about the results In which the coun- 
try generally to Interested, lo pluci* the Unltfsl States 
among the very flrst of shipping iinlloiis, then It can 
readily lie determlrnsl what fiirllier steps need lie taken 
to bring U alwit 

In the meantime, the eondltlons ruling give us the 
opportunity to secure a place In the shiiiping trode of 
the world that has not existed since the birth of the 
country. Will we have the ctmrage to toke advantage 
of It? CnABi.E8 Dkkpbbe. 

To Kiilgkt Aerial Fighters.- The well-known English 
writer, H. Q. Wells, wants to have the nenal fighters 
of the Brittoh army knighted, and this is the way he 
puts It; “Every aviator who goes up to flgltt — I do hot 
mean to rsoonnoitor, hut to light — will fight all the more 
«M»y with two kindred alternatives in his mind; a 
toighthood or the prompt payment of a generous life- 
inmranoe policy to his people. Every man who goes up 
and destroys either an aeroplane or a ZepiaiUn in Uie 
air should, T bold, have a knighthood if he gets down 
alive; and 1 venture to say that we shall oraate thereby 
the most honorable and enviable rrder that this world 
has ever seen.'* 
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Building Bridges Under Fire 

One of the Most Difficult and Spectacular of Army Operations 


By Martin Wells 


M ORK then once the shccpsh nr failure of ii <'»nii- 
pnlKn haa depended upon the Kiiweiwful |)A»<HHKe of 
a river, fl harrier of HowIiik water to furthiM' luhniice. 
Held Htronply by an enemy on the far tauik, the offon- 
alve movement of n ureatly auiierlor force Ima hwn 
checked ho thoroughly that n atratejfle >lc- 
tory hHH reaulted for the leaHer arniH and 
the atrenitth of an Invader rendered im- 
potent 

From thea(> leHaotia of military hlatory, 
deflnite proctKlure for poutoneerH Ima been 
evolved. The vurtona imrla of material 
which tto lo make ni> a brldBe train have 
iK'en tPHted and re-leated Kvery ex- 
pedient liHH been reaorted to, to make 
weight UH little na Ih conHlatent with 
strength and ado<iunte acrvlce. while nu 
organlieation haM been compluted, In every 
army of the civilized world, with minute 
attention tt» detail, to make the tamtoii 
bridge service bo efHdent that no chance 
of an upaottlng of plans could come about. 

Bvery detail has been looked Into and 
provided for. 

In theNe days of general MtulfH, it Ih Nufe 
to make the stalement that the territory 
of each country which may lM>conie a iws- 
slhle I heater of war la thoroughly mapped 
out and the mapa lllp<l away In the Htool 
cases of Home war college Not only Is 
the terrain plollod, but the physical re- 
Bourcea of each country are HO<'nrateIy 
Mtlmsted, that an Invading army may 
know where to leaaen the amount of Hiip- 
plles of eertiitn kliida to !«• forwarded by 
the Hue of eouimunleatinii Hervlce, by 
knowing w)mt may be aeeuriKl In the 
Country Itself 

From the iiaiiia and this data each |Mia- 
alble enmpiilgn la foiwiial In mlniile de- 
tail During the piping dn>a of iM'iiee. the 
staff clnaMch (boole hours a d!i.\ to work- 
ing onl Ibeae (ll■tillla. and when lbe> are 
rompleled mid approved, the plana are 
died nwii>. to b(> iineiirthed upon the np- 
proaeb ol war or altered, le peal to dale. 

Tn IbeM' iil ins the lit Idge Iralim are eon- 
slderetl 'I'ln id.ipn bhow w here the rivers 
are The aeicnce of wai laedlelM where a 
wise eiieni.N will InuV desliojed bin per 
maiieni brUlgeK, and the |ilana of Ibe gen- 
eral atnff, ever seeking te niake the line 
of eemniiinleatlon and trimaiioit eolniiniH 
as light as poHaible, call for I he diapaleli- 
Ing of bridge iraliia lo proper p()lut.s at 
the projM'r liine 

As ustal to-day. the iHiiitun bridge la 
scarcely a eeiilur> old, yet it Ima been 
used In win fa re. In aomc leaser form, 
almost since there waa war by foieea with 
any prelenae of organization In the early 
days of Itritaln, the touael-heuded savagea 
uwal, US a ilver-crosalng exjiedleut, the 
Bktua of animals, Inflated, tied, and bound 


logfUlmr, to form rough mfls, 
dlcry effected n iraswige. And s 
tb(> h>gloUH of lUaiie lined thi 
niented by the, craft of 
Most of the fcHHoiiH which 


Ml which the wild moI- 
exactly Ihe Home time, 
Hamu method, supple- 


are applletl to iKintoneering 
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lo-day come directly from the American civil w»r. Ditt: 

Ing those horrid days, when the soldiers of a divld^. 
nation claweil at one anotben' throata, tbe science of 
(loutoneeriug was devctloped to its highest phase, snd 
(he use of bridge trains was an constant, that foreign 
observers gave particular attention to the 
way In which the problems were Woriced 
out in warfare, and the present almost 
unlveraal system hss resulted. 

One of the greatest lessons of the ser- 
vice baa carried the convtotton that a 
ponton bridge may ant be thrown across 
a river held by the enemy. In daylight 
nnlesa under covor of a fog. Time and 
again It was tried during the Civil War, 
and disaster always reaolted. The at- 
tempt at Fredericksburg, by Burnside, to 
force the Rappahannock In the fSoe of 
the Confederate fire, a mere handful of 
Barksdale’s sharpshooters, was meh a 
hopeless failure, that pTeeslng as tbe 
necessity for crniwlng was, the plan waa 
abandoned until the fall of night 
In any case, losses must be sustained, 

BO the lesser evil has been chosen. In 
modern times, w’hen it Is of paramount 
necessity that a river be crossed by day- 
light In the face of an enemy, tbe pon- 
tons are used as bateaux, and detachmenta 
are ferried across at the safest points to 
clear the opposing trottps away, while the 
friendly artillery endeavors to cover the 
ferriage. When the opposite bank Is once 
held, In spite of the enemy's Are the erec- 
tion of the bridge may usually proceed. 

Ilie situation depicted on the cover page 
represents a snirtrise attack upon o piirty 
of }MUitoulera from a masked battery, and 
not an attempt to put a bridge across a 
stream tu tbe face of shrapnel Are. 

There is little dlffen^e beAveon tbe 
bridge trabia of various {RWers, exeept In 
minor details. TIte broad principle la the 
same, and tdnee th« moderHi. ponton 
bridge Is mainly based Ulilp the Atneiicaa 
metboiSr it is better to discusa that nmndy. 

Bridge trgina are divided Into iim 
clasaes, the heavy and tbe light, soniib*, 
times called reserve aE^d advance gugrd 
trains, rfbe boats and mgterlal of the ad- 
vance train are much lighter than those 
of tlie reserve, for the boats are a mere 
knockdown framework Cver which egnvaa 
Is stretched to form the buoyant float; 
Mofaiuty i« the wattdivrotd of the adtwn^ , 
guard tralna, fw they wont be aWo tC 
rash ahead with thdepettdent OKtitaT. 
sometlmea three di»|rg> mar^ in hdvflHOi^ 
of the matn bCdy. ' 
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til, for vitif tt ihe ixmtonletB most f>« 
timimuMv «Kp«rieupe4 men «n<l know 
th«Cr buttotta. Bvtn tke otmltuMM td 
009 ntn, in etttlBff to twAor at tlie 
wr9nc Pinot> nty «>patt tii« ostlre tcbemt 
tat' nuIltCr tile opetatiou. In convmiou, 
the eotite bdtfe la bnUt alons one bank, 
an tod aecnred, tnd the entire bridge le 
then pannkted to awing out on the cur- 
rent nttil. pivoting at ttke near bank, the 
bridge la awnng into poaltlon acrom the 
rlvtr, Vhen the abotment baj^a of the 


l!hla netbod of pontoneeriug waa em- 
Idoged br Napoleon when he made hla way 
agaloat the Anatjdaaa from the laland of 
Loban. A great French engineer cancelve(| 
the ^n and referred It to hla Nmperor, 
who adopted it on the epot aa the meana 
by which to make a andden and unea- 
peeted croaelog. Nad the auccesaive pon- 
ton nyatem been employed, the enemy 
woald have had ample notice, but aa the 
rime required wae but aulBcleut for the 
bridge to awing Into poaltlon. It lent Itaelf 
to the unexpected, upon which the attack 
waa founded. 

The method of eonatructlug by auecea- 
alve pontoona la the one uaually employed 
when the atream la not too broad. Aaaum- 
lag that a force of an eoemy bolda an 
oppoalte bank and that it la necoesary to 
dialodge him and croos, the method of 
procedure la about aa follown ; 

Under the protection of ride and artil- 
lery Are, the ponton wagona are brouAt 
aa cloae to the bank aa abelter pcrmlta, 
when the ponfoneera, aided by detalla of 
Infhntry, lift the boata from their wagona 
and tranaport them by band, at a run, to 
the edge of the water, then launch them. 

Accompanying them, the Infantry de- 
talla which are to make the croering In 
the attempt to dislodge the enemy, come 
up on the run and file Into the boata. 
where the pontoneera already man the 
para. The Infantrymen take eoata alter- 
nately, right and left, ao aa not to diaturb 
the equilibrium of the boat, and aa soon 
aa it has ita quota of men, the boat puahea 
off for the oppoalte bank, while the 
friendly forces redouble their efforts to 
keep down the enemy’s fire. Aa under no 
Gondlrions must the atablllty of the lioat 
be upeet, stringent ordera are laaued that 
no attempt at rendering aMOataiioe to a 
stricken comrado moat be made, and that 
no shot la to be fired gfimB «» boat 

When the boat finally , froupda on the 
oppoalte bank, the aorritora aprlng out 
end rush the bank- Piiobably the entire 
bridge train turn been ampler In tHie 
ferriage, ao A fair number of men can 
probably be landed dm the far' ahore. 
Them men take up thefiiak at dienring 
nut #BW* pdutoaa.wturit 

*t johee «d the other ehMe tu begin tub 
ttt the hrldgA 

, f „uhb^„|»wA, ^ *»;■*»«*' 

bank 'Aha « mi&e aemnAty, ec.. 

4110 ubittAteat |Kmm |g 

;ak«i»bi#d In 'knitli^nf' tht; 
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by the bearere of the aide ralla, which are 
securely fastened with rack-lHShlngs. By 
the time the lirst span is laid, the second 
lK>uton Is in poslticiii, and the work <^>n- 
tluuea until the bridge Is completed. Bach 
ponton Is securely amdiored with an uii- 
stream anchor, while every other one, at 
least. Is secured by a down-stream nuchor. 
In addition. Spare pontons ami rafta are 
anchored alsive the bridge, ready to be 
floated into position in case of iicclderit, 
such as the striking of a destructive shell. 

By the time the end of the bridge Is 
nearing the opposite hank, the tremps 
which an- to cross arc a|)prouching the 
lutlliil point, the entrance to the bridge, 
where englneor and staff nmears keei» 
cureful wiiteh to see that there is no 
erowdlng The commanding ofltcer of each 
colnmii bus been told almost the exact 
second whon bis command should outer 
the bridge, uud be bus his trootts under 
way at the prois-r time, to prevent any 
massing of trmips iibont the approach. 

Infantry Is rei|ulred to lireak step In 
crossing, for the rhythmic ts'nt of march- 
ing 11*01 would H(M)n set up such a swaying 
of the bridge that tlie anchors would Im 
broken out and the bridge rHc-ke<l to pieces 
111 a few moments (Rivalry and artillery 
dismount and lead the horses across, 
Tnwps and carriages are reonlred to keep 
certain distances apart, to prevent the con- 
centration of weight upon nnj part of the 
hrldge, and men are stnlloned along the 
length of the bridge to ace that there Is 
no crowding. 

Ill case of accident, when there Is time 
or material, one or more boats are isisled 
below the bridge to assist in the rescue of 
any who may he precipitated tnlo the 
water, by the enemy’s Ore or otherwise 

nie isniton trains are so small in com- 
tuirison with the coiulMitant forces of an 
army that they receltc litth* attention 
from the general imbllc. As a matter of 
fact, the senlce is about as sisHdacular 
and dangerous u one as exlala, one that 
calls for cold nerve and Judgment, and it 
Is a service so ImiHirlant, that at times 
the fate of a nation may hang uism a imr- 
feet fiiiictlunlng. 

In peaee, the engineers are eonstanlly 
drilling with their bridge trains, using 
every method and throwing their .swaying 
structures across different waters, in the 
effort to perfect themselves agahisl the 
time of mH*d when their drilling may lie 
iieecssary under the grueling lire of a de- 
termined enemy li Is a great si'rvlcc, 
and the engineers and iiuiitonlers rather 
pride themselves ui»on I heir unobtrusive- 
ness, yet glory in elltelelicy. Their motto, 
"mayoas,'' "let us try," Is nu epitome of 
their spirit. 

Making Mirrors by Electricity 

A UAl’in and ailinirnble inelhist for d(*- 
posltlng suitable metals on tlie sur- 
face (if glass so as to iiroihice mirrors ('(in- 
sists of dccomiHislng tlic metal by tneans 
of a lilgh iKilontinI ehs-trlc eurreut It la 
thus (l(>HcrlbtKl in the /'/ij/sUnMscftci Zvit~ 
at'hnft by (1. Itiiincllii 
A metal tilate N plnc(*(1 in juxtaposition 
with the glass plate which Is to nss'lve 
the coating. The two iilates are then 
placed flat on a table beneath the ns'elvcr 
of an olr-punip suitable for pnHluelng a 
high di'griH* of vaeuum. sueli. for example, 
ns the rotary jiiiuip of tiaerh*. A small 
(pinntlty of an ln(>rt gas, such as hy'dro- 
geii. Is liitrodmssl Into the vacuum and a 
high potential current Is then turned on 
by menus of the negatlie pole of a suit- 
able souri'e of eUsdrlclty, this pole being 
attnclusl to the metal plate Thirty s(>o- 
onds dtiriilloii of this catlnsllc flow Is suf- 
flclciit Ui ohlnln a prois-rly sllveisHl mir- 
ror. Ui*sl(h>s silver the metals gold, cop- 
jicr, jilatlmun, ulekol. Iron, palladluui, and 
Iridium may la* employtsl. 

A Novel Adverliaiag Sign.— In patent 
No. 1,006,088 Qridloy Adorns of Now 
Roohello, N. Y., shown on advertising sign 
in the woy of o eonorote embodiment of 
the ‘‘parallax of motion,” and in which 
the illusion of motion in an automobile 
reitNoeutaUon is sought to be elTeclive. 





T HEIilfi Is probably no army rpsanUni: which It Is 
more dltUcult to mahe any doflulte Htiitemeut of 
strength than that of TurUay The estliuules of the 
total number of men, fully armed and cquli)i)e<l, that 
Turkey eaii put In the Held vary all the way from over 
1,900, (XKI to 000,000, the latter Iwliig the catlmute of 
certain nillltary men In the United Stal«‘H Army, whoae 
opiKirtuiiltleH for aatherlng liifurmatUm on thlx subject 
are unuaunlly fav<trahle. 

In IttlO there was undertaken a revision of the whole 
military system, and at that time the term of service 
was 20 years from the age of 20 to the age of 40 for 
all Ottoman subjects. Formerly Christian subjects of 
the Ottoman Empire were exempt, but hud to pay an 
exoneration tax : to-day, unless a change has recently 
been made, Christians are subject lo sorvlee. 

In 1(110 the total wai strength of the Infantry was 
given as about 1.150, ooo rifles, with other 


key, the Aralis of Arabia, for Instance, who under far- 
orablo condittooM, would be somewhat formidable. 

How many men could be enrolled is d^ndent upon 
data which la rather vague. It depends not merely 
upon the total population, but uiam the isumlarlty <rf 
the war and the degree of control of the Stamboul gov- 
ernment That control is very little felt In Arabia and 
among the Kurds of Armenia. 

It Is not believed that the declaration of a holy war 
will have ttm far-reaehlng etfeeta that have been popu- 
larly supposed. Its influence will probably be confined 
to such tribes as those above nieiitloued. It la not be- 
lieved that It wilt lead to practical results among the 
huge Mohammedan populations that are subject to 
Great Brltnln gind France. 

The Ttirkish infantry Is armed with the Mauser rifle 
(model 1887 and 1890), of which there are sold to be 


over 1.000,000 Issued and In 
cently were, over 500.000 

The etreiigth of the Turks In avtuW in not 
with any accuracy. Ten years ago thege wsM 
guna in the field batteries, 108 In the begse batMfM, 
240 in the mountain batteries, and 72 gwM \ 

wltaer batteries. The field gun Is of tlia 
tern, the howltser of the fichuelder mtteinf nrltb, aova 
Krupps. 

Ihe Turk, when properly ofllcered, Is a eedonWialila 
fighter; and we say this In spite of his 4>v«rw}ialai^ : 
defeats In the Balkan war; for In that atrOil^ iW 
taken nuawarea, and the Icadorahlp wga pooti, ttmut 
German guldaiu« at headquarten and Geman aofttlgil 
In the field, he will undoubtedly give a goad aceofint 
of blmself In the present war. In which Us cUeC tiaild^ 
cap will be Us nnmerlcal Intertorlty to tala Stoaston 
enemy. For it la ttia optnhm of ttaa b^it 


traoiw 111 projMirtlmi , but It Is quite un- 
likely tlial such I) forw existed iiuywliorc 
but on {MiiMir 

When the war broke otit, the nHirgaiil- 
satioii and re-cqulpplng of the Gttoiuan 
army under the German geiienil, Vnn der 
Goltz, a IIS under way, but far from com- 
plele: nud there Is no doubt that the sud- 
d»*n dwlariitlon of war by the Balkan 
Mtntes found the Turks ut h dlsacUnntage 
of uuprepn redness, comparnble to tliat of 
the French when the German trisjps 
poureil uertMH the neutral lands of Bel- 
gium 

The crushing series of defeats of the 
Turks wrought havoc in their army 
Borne of the best regiments were nil but 
annihilated, a vast amount of nrllllery and 
general equipment was captured or de- 
stroyed, and, Worst of all, n serious blow 
was struck at the morale and prestige of 
the whole army 

In the Interval since that war, the gov- 
ernment, with Geriiiun asslsttiiice, has 
been carrying on the reorganization. How 
far tUs has progressed, and just what Is 
the effective strength. It Is dlttlcult to say. 
Judging from dispatches from Coustauti- 
noide, there has Imh>ii u large Influx of 
Germans among Hie ofllet'rs, espceiully in 
the higher coiiituuuds, and It Is Isdleved 
that the nrtlller.v has been strenglhened 
by the importation of Held guns and ho- 
wltsers from Germany 

Advlces from CVmstantlnople are con- 
fuaiug and contradictory ; but It Is known 
that all men lictwiH>n IK and 45 have been 
called out. A levy in mass Is, apparently, 
being tried; and there are races In Tur- 


luformed military man In ttala ooutatcy that 
if the Stembonl govamneat ifiaeea I^MkfiOO 
well equipped rogulur trootw In tba JtaU, 
that figure wUl rcfunesent Itt teaxtauia 
effort 

The TuthUb Nasy. 

Until the year 1910, when Geimanr tew 
engaged In the reocganisatlon of the Tttrk* 
Isb army, the Turtob navy ww ta aeglU- 
glble quantity, aurii ataipe as it puimitawd 
being ill the main old, Ul-naniieil «ad la 
poor repair. In 1010 tte Tnrkg aefiolnd 
by purchase from G«nnany two dt tta» 
older battleatalpe of that power, the 
furot Friedrich Wttheltt'* and Gte ^Wala- 
senburg," of one at whfcli we present an 
Ulttstratlon. These abtps were laid down 
refqiectlvely at Wllheltastaaven and iltettto 
In the year 1891. Tbsy aw of lOyOM twn 
displacement and 17 knota speed. They 
are protected by a belt of lOfi inches of 
the old compound armor, with 11% IWfiMf 
on the gnn poslUon. They ape armed telih 
four 11-lnch, dO^aiilber gens and two 11- 
inch, 86-<allber guns, carried in thivea 
barbettes, the guns themaelres belnff pee- 
tectod with ts-inch gttn riUeids. Ofie |iaiv 
of guns ia mounted forward on tite tof’ 
castle deck, one amidahips on the main 
deck and one on the mala deck aft of the 
mainmast. The torpedo deftnm hattaqr 
consists of 4‘tn^ gnns mounted in a 
central battery protected with 3 InelMa at 
armor. The ahlps were hnilt at h tUpe 
when the necesalty of lofty fnwboaril «M 
high command for the Imw waa not 
reeognlaed, the freeboard forward IMkNI 
abontsii thet and alt abOnt Vi tout, Ih 
Turkioh infantry in thoir new nnlforau and deth-eoveM hellheta. smoofl water, and at not loo gnat * Mt., 
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Torldah field gun on the aiarch. 




A mminuin baiicty ip gctipii. 
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■,^/p'> ' J ^ M%ma!i TaMiai. tt.OOO. it knot*. Ml, much. Omu T«n il-incb, twelTP 6-luch Tnrudn mhn. 1 


gw r u r Ommam k«tUMldp ^ O tt h w i .** now ijinc the Turkieh flee. 

with tlHiae 

ihMia he iMrtr eO^ 

' lit nxityh «e«tbek, end ' 

«»tth the lat- 
Ihiwr woalfl ho'hofitfieMly 

wMbrnk at the ««v. two at the 
'^pMpHy battlei^tiM oAmt wata 
,to Brltiih ywrde; em, the 
'^Vtptthh'' totmkiy the ‘‘Bio 4e 

eonha^^ to BriwU, end the 
ettihr* Op Xelnitet Beoliud V.” 

hiilkli «kreet|^ to the Titt&Mt mvy. The , 
totor'hitoil^ mnOh cuaa «pd 

pmfittDf' iMhejiil to letter ^ iBStoh end 
lixtoh <h;hMli. Theee two WMto were, at 
<wttto thtot Into to BrltMi nary on to 
dtounttoh Hi war. The loes to Tnrkej 
WM JhutieUP medo good tqr to OeniMina, 

WliM the hettoeniliier “Moitke" and to 
ecKMtoralMr “Btealatt” took refuge In the 
ItotoMlleB. It who reported tot toee 
two tfUlM were aold T«it4n7. The|r 



aMek!!; uppatotly aweltlug to derOlop- inapeetloa Oh beard the battleship “Halrredin BarbaroBse.** 

liMkitii whloh were tortlr to oobm. When — — 

Tht^ Ohteiied Into to war toee ablpe 
beegioo IwuMdlitteli’ aedve as part of to 
Tk^';Skat 

T^ “Moltka" atoiM, wttb her powerful 
bbtfaif Of ton ll-toh, Sthealtor guns, and 
twotr# titoli: her exetont pooteetton of 
to Mf. tto hitf high speed of 38 

kiMto la Wor^ iBoce to Turkag thaa to 
WhoMoftomatoCher OBTje, Tbe^Bres- 
Uni," JUmoevar, of VW tons and 28 hnoU 
pcioteetad wim a 8^i*laeh bdit and iBoniit- 
tqg d-lneli gana, la irOrtfa laore to 
Tdrk^ la to work of Ootaawrea doatfop' 
hit tod to twoor three proteeted onto 
to 'Whto 'aka poaMsaeA when^ to wat 
ophttad. \ > k, ’ 

K«ct Is flg&lliig Tahie to to tour Qe^ 
ato4ndB dupa above deeeHbed ate two 
tototod onilBto, to “Htoidleb,'’ built 
hp HUkh^ is isaoh, a sup of PI kuoto 
toad toaa dlmpta^to*"!* ttoaht- 

tog %o. 9-lttot Itoa aiM aldht Fanner Oenaan aoout>crotaer “Brealau,” bow Turkish. 















Btotou- Teasiae. s»Ma. se B.it, av 

Teend* sAm. > 


4.7-liic'li. 5<)-calllM>r kuiik. nnd the “Med- 
Jklieh." built In UHM at rrump’a yard In 
tbla country, a ship of 22</i kiiota and 
;i,330 Ions dispincciueiit, tnounllne the 
same battery us tho "Ilamidieb ” The 
“llainidleli" dlstliutulsUed herself during 
the recent Kalkun war. These two cruis- 
ers, nllhouEh they mount a much heavier 
battery than Ibe “Hresluu,” arc unable, 
like her, to cruise with the apeedy 
“Moltke", on the other hand, tlie Russian 
Itlack Hea flis-t contains no cruisers that 
are eompiirable with them for effectiveness 
in a cruiser eiiKUEemcnt. 

From the ships alnsidy mentioned there 
Is tt big drop In value to the other units. 
Tlius, the Turks have tho "Messudlyeh," 
built In Kiigliiiid as far back as 1874, and 
recoiwtnictetl at (lenoa in 1902. This 
vessel Is of lU.lHMt tons dlsplaoeineiit and 
14 or 15 knots speed. She Mounts two 
0.2-lAeh and twelve 6-inch, and has a bolt 
of 12 Inches of soft Iron armor, easily 
penetrable. Another old ship Is to 
“Mlnn-l-5Caffer,” constructed In 1861), and 
rebuilt In 11)07 She is of 2,400 tons dis- 
placement and 12 knots speed, and tuuunls 
a bailer} of four Q-luch guns Il(*r prolec- 
tlon is 0 Inches of old iron armor. To 
these must be added some eight or nine 
gunboats of from 200 to 775 tons and from 
12 to 22 knots speed 
Tile Turks possess a fleet of eight misl- 
eni destroyers of two classes, one of four 
boats of the "Samsoun” tyi>e, comidetod In 
1010, of .tori tons dlatilac«nent and 2S 
knots stieed, mounting two torpedo tulies. 
The other class of four, named after the 
"Yadlkiar-Mllet” nnd built at Schlchau, are 
fine boats of 020 tons displacement and ,15 
knots Sliced, mounling three torpetlo tubes. 
The Turks also have iilue torpedo boals 
of from 100 to 165 Ions displacement and 
of 26 to 27 knots speed 
The Turkish fleet lost no time In getting 
Into aclloii; and olrendy it has done con- 
siderable bombardment of Russian imrts, 
(Cnncludeit on jiagr. 4*0.) 
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Is Germany Self-Sustaining W^l i 

Ability to Provide Food and War Materials from Domestic Sources a Great Element m 


military and commardal relatlouH ol tiie omplre 
iias !>«<>» fully noted in the dully preaa; and much haa 
been ma<le of the fact that ahe ueuatly Importe about a 
third of the wheat ahe uties, and all of certain textile 
materials, eucli ae raw cotton and ailk. It hae been 
confidently predicted that the war will reault in the 
ruination of her forelKn trade and the utter proatration 
of her induntrieR ; while it meema to be amuined, with- 
out much evidence of any careful etudy of the ettnu- 
tlon, that in the matter of food aupplies particularly, 
the war will quickly lead to acanty fare, If not to wlde- 
apread hardahipa, from actual lack of food. 

Itut thla notion, while it haa eometblna to autjport II, 
falla to Kraai> the fact that Uermuny cuu eupport her- 
eelf on her home reaources for fully a year, and that 
tlilN capacity for Mulf-aupport in the face of a urdverHal 
embarao hae a very hlfih military value. It la probably 
true that Ions lieforo next AuKuat, It the war were to 
laat aa Joiq; aa that, the jieople of Germany would la> 
put to many ahlfta from their uauel mode of living. 
They might, for luatauce, have to learn to eat a greater 
iwrt of their annual production of aome two billion 
buabela of ladaloea which arc now moatly uaed In the 
production of luduatrlal alcohol. In the abaeuce of 


By Benjamin Baker 


JIow long <Mn the German Empire frei it» popn- 
lotion from dumeetic produott alone t Ix>ng fte- 
fore the outbreak of the preient voor, the quetHon 
U)a» much diMHueed not ontp bp Germane, but bp 
Frenoh and Englieh writers as teelf. Dr. Cart 
Bailed of the University of BerUn took a dis- 
ttnrtlp pessimistio View of Germany's abOitp to 
feed herself in the Preuaalaehe Jahrblicber. Bis 
article was a reply to Count von MoUke, who puth 
lishc4 far more optimistic views in the satne peri- 
odwal. In the article appearing on this page, Mr. 
Benjamin Baker, after itarefuUy ewamintng statis- 
tics, shows that Germany can support herself for 
fully a year. — tCntroa. 

murka by 23.8, that being the value of the mark in our 
currency at the i»nr of exchange. A rough method la 
to divide the flgurea In marks by four, to got the value 
111 dotlara. The imports laat year were; 


rtpretehU not oniy « 

'ohn, imt aiao in wool 
haa to be imported for tw 

nantyvfVfmrMOiM 

As to warmateriat eff 
self-contained. Hef greal««^IW; 
armor and gun plant 

world over, Hhe cau tnjn mmm <a 

war, bnt «he haa the ntik.' •‘fjttW 
bordere. Up to recent yeoye Oewftaiiftlr. 
iron for the making ot^ateM l>y title 
open hearth proceesee : 'el^ 

eaa has been ipoAifly*! io Ittaiat Use Hi 
bearing iron orto, oerman^^ hM made her nM n>B^ ii|t» 
abnndant orea of r.iornilne^iMd Laxmabnig, attd 'ltta 
built up a large export tntdh la bridge and ntnaniy 
material, whtcb ahe haa 'teid largely to aM 

Franco. In englues and 'machlnhs she ranka ^t to 
Btogland, and her exports ‘of th^ <»ver tbe woci^. 

The mineral produettonW Oermany in l4l3, In pietito 
tons, wos: 


imports of raw cotton, they would undoubtedly have to 
economlxe on atocklnga, underwear, and ahlrta But 
they could very well do tlieae thluga, and many othera 
that nocesalty might rwjnlre, without any real bodily 
suffering. The South, in our tUvll War, cheerfully 
endured prlvatloiiH much greater than any of a mate- 
rial Bort likely to afflict the (iermau iwople In the course 
of a year’s war 

Germany Is still largely on agricultural country, 
though the proiulnencc of her manufacluretl goods In 
American markets has probably led most of us to think 
of her as innlul.> a commercial nallon Nine tenths of 
her area of 208,000 esiuare miles, inhabited by some 
seventy million i>ersons, is productive. Her arable lands, 
including vineyards and other eulttvated tracts, total 
over (15,<XKI,000 acres, or practically half the entire area 
of the country At a pinch she can feed herself for a 
long time. She Is similarly self-sustaining, but more 
so, in th4> matter of all military supplies and appliances. 
Besides the cutUvated lands, grass meadows and [ler- 
maiieiit iiastures take up over 21,000,000 acres, while 
wcHXls and forests occupy SB.OOO.OOtJ acres, in iOiO over 
lO.OtKMHH) persons were engaged in agriculture on a 
total of tlve and three quarters mllUous of separate 
iDClosures tir farms. Many of these farms were very 
small, but the enumeration takes In none under three 
acres In area The largest estates are in Host and West 
Prussia and in the Prussian jirovluces of Pomerania, 
Ptswu, and Saxony ; while small farms are the rule lu 
the Prussian Bhiue province, in Baden, and In Wurt- 
temburg. It Is notewortby that the agricultural popu- 
lation, living by farming, and living on the farms, is 
only about a inillloti less than the total number of i>er- 
sons engagetl lii niutnifaciuring pursuits, including the 
textile Industries — or ten mlllloiis for farming against 
eleven millions for all manufacturing. 

Cereals the Food Problem for Germany. 

The statistics of home iirodnctimi and of Imiiorts of 
cereal foodstuffs probably present the German food 
situation In n somewhat worse light than the facts as 
to all the food supplies Justify. Germany U on ex- 
porter of beef In largo qunnGtles lo both Bngland and 
Freiiee, yet In the current dlHCiisKlou of the food Issue 
this fad, and Its slgnlUcance to Germany uuder the 
present clre\imsiunces. Is wholly overhsjked. 

Germany's home produetlon of fcsals from the soli 
last year, lltl.’t, totaled 84, 783, (Kit) metric tons, the me- 
tric ton helng the unit for all the olllclal German sta- 
tistics of production The metric ton equals 2.2(M 
English pounds, or nearly the “long ton” with which 
Americans are TaroillHr The figures In metric tons can 
Ite roughly eon\erl<-(l into hnshels hy multiplying the 
figures In tons hy 37 (I This would give the cereal 
pnidticMou of last year, phis imtntoes, at about 3,2815.- 
OOO.tKK) bushels, «)r 47 bushels imt capita for the entire 
population of the country From a dietetic paint of 
view, tlie proportion of iiotaiis's is of course too high. 
In ^tall the crops for 1013 were 

Mt'trle Ton* Bnihels 

Wheat 4,nnfl(M«» i t(B,o(«),(Mto 

nyo 18,222,000 eaa.fHKi.ooo 

Barley 8,073.000 1 30,000, OSO 

Oat* 0,714,000 .'106.000 , 000 

I'otatoe* 64,121,000 2,000,000.000 

IioiKirts of grains In 1918 alb given in the German 
official figures hy their valuas In marks, the value* can 
be convtj^ted Into dullars by ^i^tig the figures iu 


Total B8B.(H)0.(H»0 

As given by the U. 8. Iteimrtment of Agriculture, the 
cereal Imports of Germany were- 

TlaiUiel*. 

Wheat . . «0.8a6.00n 

Harley . 107,878.000 

<’ora 84,000.000 

Oati . . 10,767,000 

Pounds 

Rice . 474.747,000 

About 7,(KK>,(KK) bushels of rye were exported In the 
same iiorlod. 

The tables of iirodnctlon and of Imports of cereals 
show that Germany now Imports about one fourth of 
the wheat she uses, and naturally all the rice, the Im- 
IKirls of rice Mug oomewbat larg(>r than thone of 
wheat. In the iierlod from 1900 to 1905. both years In- 
cluded, the four cereal crotts named In the first table 
above averaged altout 840,090,990 bushels, and during 
the same iteriod the Imfiorts of cereals averaged about 
170,000,000 bushels, or nearly one fifth of the home pro- 
duction. Barley Is Imported largely from Kussla, little 
of tills RuHKlau grain beiug fit for the manufacture of 
beer. I’cmsibly there may be relief in thla direction in 
a much dlminislied brewing of beer, releasing the home 
supply, or much of It, for a dlffenmt form of con- 
sumption. 

Tabulating the production and Import of cereals, 
however, does not wholly clear up the details of the 
food situation of Germany, because of the fact that, 
while the total Imports of foodstuffs last year amounted 
to a little over seven billion marks, the cereal Imports 
given In the second table above total less than one mil- 
lion marks, exclusive of rice; and wltli rice Included, 
the total will hardly rise above the million mark, ot 
one seventh of the total food and agricultural imports. 

Fish, which has been generously imiiorted, will be 
largely cut off by the war. The total value of the Ovr- 
man fisheries in 1912 was about a billion doUara, and 
this was supplemented by imports mainly of cod and 
herring. Most of this came from the North Sea, and 
its failure will be felt in the large sraports on that 
coast. 

CattU Industry Makes EximhIs. 

Osttlo raising is a very Important part of Germany’s 
production, furnishing an excess which has supplied a 
growing volume of exports to both France and England. 
The retention of the beef formerly exported will of 
course add considerably to the home food resources of 
the empire. Cattle raising is mainly carried on in the 
south and southwest (if Germany, the pastnres in Uie 
foot-hills of the Alps suiiporting large unmbers of 
animals. 

’ Horse breeding Is anOthcr animsl indnstry that is 
carried on with great succeos both as to ntunbers and 
as to quality of animals. The main craters tor this 
industry are in East and West Prussia, whlcii is a |^t 
plain region ; the marsh districts of the Elbe and Weser, 
to the northwest, and some parts of WestphsUa, Olden- 
Imrg, Llppe, Saxony, and Upper Slleala, The Stud farms 
of TrakIhnen In East Pruasia, and QradltX Is tine 
Prusalan ppoylnee of Saxony, have a European. riSRi' 
tatlon. * ) , , 

, Sheep have been declining pretty StoadJly In 0«WISW 
since 1800, the number having fallen from 2S,(El);9IMl At 
the earlier date to some five or elx mtltlons a«w,. 


Lead orij ... 148,000 

Copper »T4.tleO 

RoPk »Mt l.SS«,000 

I'otSBh ... 11,161400 

Other produeta . . 888,0«(l 

Total value, 1004,000,000. 

Here are all the raw materials for guns, armor, Snd 
exploaives with the exception of cellaUMe; poosibly 
there would be a ahortage in the lead sniiply it the war 
lasted indefinitely. The large importa of eoi>per. WhMi 
last year reached the value of 351,000,000 marks, might 
suggeat that the cutting off^of this outside aappiy trenld 
affect* war equipment In spme way. If we assume thst 
Ihe Imported copiwr cost 18 cents a pound, the Imports 
amounted to alxnit 040,000,000 pounds, or wsaewhat tom 
than one third of the domestic production. The unlike- 
lihood of the suHiM^nsioD of (copper imports affecting the 
supply of war material apiiears when we find that Ge^ 
many’s exports of copjier wire last year amonotod to a 
billion and a third of marks, 'nils Is four timea Ihe 
value of the copper imported, and strongly suggests 
that all the eopiier imiiorted was brought in for manu- 
facture and suhsequeut export It la Isterastlng to 
note that copiier wire represented the hbtoest value 
of any single article or clasa of artldlM exported, 
Govornmsnt and Private lUvsnuoa Cut. 

The cessation of Imports, If it continues long, wlU «nt 
off a government income 'from enstoms dutlea which 
amounted In 1011 to |212,006.000, and would he mow 
than that this year 'Hie groater part of the imperial 
income, or at least half of It, is dsrtved from olher 
sources, such as various excise taxes and the income of 
the imperial railways in Alsace and Lorraine. The cost 
of the recent expansion in the site of the army has been 
met by levying special taxes on the German Rtatoa and 
on the pr(g)erty holdings and Incomes of ludlvldnala. A 
prolonged CessaGon of commerce will cut oft a consider- 
able total of private and banking Income through the 
taterruiMoa, or lorn, of interest, on foreign loans and 
investments, and this loss will leasra the taxpaying 
caiwclty of the iieople. 

A larger loss in taxable reaources will come from a 
prolonged cessation of the industries which dcpflnft on 
the export trade. Germany Imports all her raw botton 
and silk and a conalderable part of her wool for nwiitt- 
facture. The early cesaaGon of the textile fnduttriea is 
therefore inevitable, and this will add hundreds of 
thousands oLMle people to the other great toHabara 
thrown out of hiork by the failure of the export 


fhlfiiini Bwwili ’ 

rpHE Importance of calehim'in the hhowa t^ftat^ la 
4 discussed In a recent arGcla by O. Leest, wh;(i i»iigila 
the deslrabiuty of supplying tbia olfmant, whOB heffllgd, 
as an Ingredient In bread. The kOfttor gtktol j’hat .aato 
those adults w«o use fflUk add viftWkMto to 
serare a sufficient amovnt whitta Itop: Tlfio 

eat much meat and ggt their agrhOhy^lklwP mmm . . 
of bread, potatoes, and beat* 'Tha 
rium In the diet anmiw'to'IM'<iilkto4'to'd^^ 
logicat eondtttona, aukb' 

PoMd to use to hraad-wai&;<^gl^^ 

'oentowitoal prepatotion - 

rya Awr and ^c^uto limfm 







Campaigning in Winter 

Climatic Factors in the European Struggle 


MftUi WKt gMfcly to the 
s of- trnrtns Kuropeiiu 
It 1« that Imitrovc- 
. , _ , ^ «9il 

<l> » Q lW MWl t 'tMO^ 4|iM 'tiMMO ftttemllllg 
^ tlMMO taci- 

,, of ''«r^ 4|tiU .t ftictor 

1l(r ''jtfdi '<«' tlw and the 

■ '-'^iwpodiiiof.wtt. 

jiniVert^ ontaiiod ttpoA tlw ooMilon, « Anr 
. V l^ow tbft fiwM ore etill InerltoMe. 

Id 101111017, uws. durintr 
ai% ItaioaioJoiWiiM 'War, sir , ion aonllton Bays: 
“JBefwDiiiia ||idik«ed olwot tlw Add with ttw loon ond 
d(i|0Mit nvdot oc tMr boww Cbontflag into a cmat 
llkh «tw^ ai^ long dODgllBg IdchM. The Fifth THtI- 
afaht— onlst oeveaty yard* dlotont from the BomIour. 
Door l{elkoatol«~bod the eholoe betWRcn frwtt ond Are. 
When they irtomped thdr feet to kewi life In them, 
tlw aiWRioWh expecting on advance, Ared on them. 

thh JaptUHOa remained Qolet they loat their toes. 
Sli^ hnudred of them were found to bo BuderinK from 
ioiko ^froBhhlto) the next moratag." 

ihD eptoode la the defence of Plevno In 187T, which 
mi|bt' troll be repeated to-doy, la recorded by Oapt W. 
y.. ^bWhOrtt '‘The inwtry sorrloe In onr own ipdoabt,” 
ho writea, **00 wdl ao throughout the comp, woo of 
o otWOUy aevew idwrocter In the rigor of o Bolgarion 
wltttOr. Hw orlginol four boura bod to he reduced 
to liwO) ODd then to ooe hour. Fixed, olmoet hurled 
OAtOi in 0 hde 4 feet deep, with the upper port of the 
body expoeed to the bitter bloata, tbs' lower embedded 
bli. the (rooen gmoud, unohle to move (the alighteet 
Ottempt ot 0 trot, the very oct of atepplng out of ttie 
hole, attracted toie enemy’a bulleta). Inanfflclently fed, 
eentpeUed to eoeroiae ceeaeleeB vigUouce. atruggling 
ogolai^ the dongeroua drowalneea engendered by froat, 
the wen looked upon aentry duty a« the laat redne- 
ment of torture.** 

<M the aufferlnga ond mortality of wounded aoldiera 
left: lying tor bourn to the open to aevere winter weather 
tt need only be aold that “progreea” in the art of wur 
haa mttde no change to Immemorial condltlona~H3X- 
oept an enoemoue tooreaae in the number of aufferera. 

From the atrateglcal point of view wintry weather la 
not as unmtoed evil. In western ICurope the worst 
weotiwr for mUltary eiwratlons prevoUa to autumn, 
when the rainfall la at Ita maximum. Cold weather 
aeta the roads, makM tbe sodden Aelda practicable for 
mayehtog, and bridges over amoll bodies of water. Only 
to the mountain poaaea are ttaeae advontogm offset by 
the. ohiijil^nictton due to snow. In the Interior of tbe 
coKttowh*^. g., on the Baet Pniaaiiui Ond Austrian 
frontldW— heavy anowfall occurs even over the plains 
and lowlanda, and opposes an obstacle to military 
wovetmnts. Here, also, the Intense cold freeaea over 
tbe larger tivexs; tfaoa the Vistula la normally froaen 
at Warsaw from late December to early March. On 
the hther hand, when not frown over but Ailed with 
Aonttog Ice, these streams beeome Impassable even by 


Again, It la dlfflcult or ImpooslMe to dig trenches In 
trosen soil, snob as may be found to the dead of win- 
ter in the interior of the continent Under such oon- 
dltlone armlee have, however, aometlmee used blocks 
of Ice to good advantage to buUdiug .breastworks. . 

Strange to say, tbe clrcumatanoe of being aM'ostomed 
to a c^d dllmato does not appear to give any decided 
advantage to trocgid campaigning under winter cuudi- 
tl^ It. Maguire, to hla “OoUimea of Military 
OeogrhPhy,*' wya ; *‘Wh«» the theater of operations to 
ehUired, nothing to of wnnh Imporunoe except military 
orgtmliiitlMi. 9h»'1ntMb)taata, however w«tii used to 
the Ollnwlo, wW »«w*«!h ^ unpi5«p*red, wWle the In- 
vader, jif provided Udth tik rediUaBea of elothtog, food, 
and dftnk^ thtivW* In ^ Balkan camUtgns of 
ddVt. Idle itoaatehs sdffhtod to'oto ftopn odd than from 


tbe I'urka. Even the supposed suiwrlor stnmina and 
military prawess of the Inhabitants of cold, as com- 
pared with those of warm climates, to lurffoly mythical, 
as may he seen by comparing the very uuc<jual warlike 
dualities of the different races of northern India, who 
live under nearly Identical climatic condttloua. 

The two main theaters of tbe present war differ 
greatly from each other In their winter climates. 
Western Burtgai enjoys comparatively mild winters, 
undm* tbe InAueuee of prevailing westerly and south- 
westerly winds from the Atlanttc Ocean, which, like 
all large bodlca of water, has but a small range of 
temperature from summer to winter. The climate is, 
however, very moist, ao that a moderate degree of cold 
produces much discomfort Cloudy weather prevails 
considerably more often than to any part of the UnltcHl 
States, ex(%pt perhaps tbe region of the Great J.alcefl 
and the extreme North PaclAc ctMSt As we go inland 
wo And no abrupt change of comlltlous, as there Is no 
large range of mountains running parallel to the At- 
lantic coast to form a climatic divide; very gradually, 
however, the climate becomes more continental, and 
the present eastern theater of the war lies In a region 
that la intermeiUate In climate between tbe marine con- 
ditions of the western coast and tbe truly continental 
climate of central Russia. 

The snowfall Increases generally from west to east; 
not because of an increase in the total preclpitaHon 
(rain plus snow), for this actually decreases, but be- 
cause, with lower temperatures, a larger ivropurtlou of 
the iireclpltaftloB, takes the froaen form. The snowfall 
also Increases markedly with altitude. 

Both regtons are subject to rapid and frequent 
clianges In tem{teratare under tbe InAuence of Itane 
metric depreasions passing from west to east, although, 
especially In the eastern region, these are somewhat 
less frequent than In tbe northeastera United 8tatos, 
as the main European storm-tracks lie north of the 
war Bone. 

With respect to temperature and snowfall, one might 
say In very general terms that the western theater of 
war has the climate of Houth Carolina, while the oast- 
em baa that of Iowa. 

A few comiiartoons of mean midwinter (January) 
tenqieraturos may be instructive: Oatend, HP; Brias- 
sels, .*57; Lldge, 87; Luxembourg, 34; Alx-la-(’lmiielU>, 
3fl; Danalg, 2S; Posen, 21»; KOntgsberg, 2(1; Warsaw, 
2d; Prague, 30; T^emlterg, 24. 

New York. 30 : Boston, 27 ; Clilcago, 24 ; dl. la)tilM, 
.11; St. Paul, 12: Denver, 2«, New Orleans, iVI, San 
Francisco, W) 

Dual-engined Aeroplanes 

F ive years or so ago the engines available for aero- 
nautical puriMisOM were scoreely distinguishable from 
motorcar engines. The evoluthui that has since taken 
place has been one of tbe most remarkable chapters lu 
the history of aviation To-day, the aeroplane motor 
stands In quite a distinct class by itself, and wo can 
make our choice not from one or two, but from a dozen 
or more types. Tlie improvement of the design Is now 
a matter of detail, and Is lielng pushed on with vigor. 
Even within the last year tbe progress made has been 
great For one thing, the aero engine to gradually being 
made more efficient as regards its consumption of fuel 
and olL For another, It Is being made more triist- 
worthy and less liable to fall at a critical moment and 
precipitate a “forced descent." NeverUioles.s, “eughie 
trouble" Is still the most frequent cause of untoward 
events lu the aviation world, and from this we must 
recognize that good on the whole as the aero ejigliio of 
to-day undoubtedly to, It to still Air from perfect From 
all putota of view, and from the military esiieclally, the 
[KMMibillty of the aviator’s having to make an untimely 
landing to disquieting and a source of annoyance, and 
as a way of reducing this possibility in a grtsit measure 
li has frequently been proiaised to duplicate the power 
plant. Maebiues of this type are. In fact, already In 
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existence or under construction, and we may expect 
that In tbe Immediate future dual-englned aeroplanes 
will be less than exceptional. 

In u way, the proposal seems like a counsel of 
desfialr It Implies an apiiaront lack of faith In the 
possibility of producing a motor much more trustworthy 
than tliose In use on ilie neriiplanes of to-day. To ca^ry 
ail unrelislile spare engine tlirough the air in order that 
11 may be at hand to repluee another, eiiauUy unre- 
liable, lu tbe event of u breakdown on the Journey cer- 
tainly does at lirsf sight aiipear like the last resort 
from a desperali' piisllimi It to merely a temiKiniry 
solution. For flie time lieliig the aeroplane has over- 
taken Its engine If the progress that has been made 
in artlAeial tliglit Is not to receive a check, there must 
be avaUutile a means of pro)iulsioii from which the 
ctmucos of failure at a eritiea) moment have lieen 
eliminated to a much greater degree tliaii they arc at 
present In even the best of our aero engines The whole 
trend of design demands 11 We are confronted with 
this m-ed for a more triislwortliv power plant on every 
hand, for the size of miichlnes and the length of Jour- 
neys are Increasing rapidly, and the larger the craft 
and the longer (heir tliglits (he more vital la It to avoid 
an unintentional laiidlng and the bigger to the stress 
put uijon the motor It is on the motor that the iirog- 
ress of the aeroplane in the next few years will chietl> 
deiieud. The engine builders recognize (his quite clearly 
themselves, and admit the necessltj of meeting the de- 
mand bv approving, for the time being, of the duplten- 
tlon of the jsiwer plant When the Improvement of the 
engine comes, ns it i-ertaliily will, we may not, howevbr, 
w*e tbe duHl-cnglnod aeroplane eonslgned to the mtua'iim 
of antiipillles. The t.vt>e will prolwibly persist, for niiart 
altogether from the question of guarding against break- 
down, much can Im> said In favor of titling two engines 
In place of one. Of primary Importance to the matter of 
weight. Two engines may actually weigh less than one 
engine for the same rsiwer With the larger and larger 
horse-isiwers now being put Into aeroplanes we have 
almost. If not already, reai-heil tlic jailnt where weight 
will be saved by using duplicate englims. Again, dual 
engines being most naturally arranged side by aids and 
not In tanileiii, iieriult of keeping the naecHe free 
from much that encmuls>rs it when a simile engine to 
arranged on the center line of the inacbiue. The [illot's 
comfort and safety are (heiehy enhanced With dual 
engines, loo, we would naturally have dual pro|)ellers 
with their iiitcudani advantages and without the disad- 
vantages of chain or gear driving On this point we 
may cxjiress the ojiliilun that ns the siw* of aeroplanes 
Increases, the nev-csslty for reducing the over-all diam- 
eter of the proisdler will. In unv event, lead manufne- 
lurers to return to the dual prois'ller arrangement, and 
that to save the loss arising from some form of trans- 
mission drive each proisdler will normally be direct 
coiiplerl to a scjairntc engine. 

it appears, then, that what to-day to a temporary 
solution j)ro))ounded for safety’s sake will come to be 
adopted for lh»‘ sake of elHclency and convenience as 
standard iiracllce It must not, however, be over- 
looked that safety Is nt least of as much importauce as 
efflclciicy and eonvenlenev* In adopting the dual engine 
arrangement for the latter reason we should not neg- 
lect to take advantage of the Increased safety that the 
system makes fiosslble. ' 

Thus, while for the sake of elllclency and Conveni- 
ence wf‘ uin.v divide the ?»ower tspjnlly between two 
motors, w'c must for the sake of safety s«*e tUal either 
motor to eapalile of driving and sustaining the machine 
when the other Is Idle, as by l)reHkdown. Some diffi- 
culty may tie exiierlenced In carrying this out, for It 
obviously means that the machine should be able to fly 
and be controllable nt half power, or that normally the 
two engines when running togi'ther should each be con 
slderably throttled down. The latter seems the to'tter 
solution, for It Is always desirable to have a good mar- 
gin of isvwer In hand 1'he mechitnlcal dlttlcultles Intro- 
duced by the efflelent and safe dual drive are not very 
serious, and have, wo know for certain, lieen sur- 
mounted In at hviBt one design. What to required Is a 
simiile means whereby either engine can drive either or 
both propellers. This has been neeompllshed In one 
design by a simple system of gearing. Finally, as 
the breakdown of one engine will have a amaller and 
smaller elfect on the behavior of the machine as a 
whole, as the number of aerairate engines and proiiel- 
lera gets greater and greater, we may expect that ulti- 
mately aeroplanes will be driven not by two engines 
requiring some change meelianlsm between them and 
their propellers, but by several small engines, oacb 
direct coupled to a separate propeller.— From 7’Ae 
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Mining and Countermining of FcwiificatitMis IS®' 

Capturing a FortifScation by Trenches and 


i 12'iueh bowltisera aud their Itf^-lueb elese mortam, 
have ftiiind a new and very Ri)ee<iy way of redticlng 
fortlflcatlona — alwaya provitbtd that the trootJa of the 
enemy pormit them to bring this heavy artillery 
within range of Its objeitlve. 

Not all of the nations engaged In the World War, 
however, are provided with such heavy pieces; and It 
any one of them attempted the reduction of a tlnd> 
cluNs fortlflcatlon, they would have to resort to the 
tlmo-hotiored method of attack by open approach 
trendies and by tunnels, driven below the very wans 
of the f<irtltl»'ntioii Itself 


for working pp to the fortitksitlon under natural covet 
of the country ; tt must offer the most favorable gtouud 
for the eonatrucUon of siege railways ; and the aeiactad 
linb of approach must to favorable for digging opeta* 

tlODS. 

When the direction and location of the attack have 
been decided, sites tor the siege batteries are selected 
at distances of from three thousand to five thousand 
yards, according to power and range of the siege how> 
Iteers available. The attack on the fortress then com* 
meiices, and the artillery Arc la maintained until that 
of the defense has been silenced or at least partially 
smnthereo. The attack then attempts to gain ground 


labit si«M«.iahii^ ot n, 

to a ccttSj^Wltti 
(«en«lo«s wt '3M; 'Ajiti#, 'IHf 
fed. Itt. d«pUi abd 14 Ik 
width to permit troopt to daoripiilH 

' Wtum tto drst paratlel''1to*'t)«il|l^')#i^^ 
pled, 

are the dlrecUo^'^ 

tance of abtfut six hundM 
has been reauhed, and 

BtTucted and occupied. Vrai»;4^<y[^^pk^^ 
advance Is W'ato by appiO(tohakiiiWMl;*''*'|><^^ 
been reached within about 



In reducing a stnmgly fortllhsi jiliu'o the llrst step 
Is to cut off coiuuiuiilcutlori ntth the outside world, 
A rapidly moving, eomparu lively smull force, followed 
by relnfom'ineids. Is tlirown eiitluly mound the jpomI- 
tlon, the ftirce being beyond mnge of its itrllllery, or 
say, about three miles from Its main lines of defense. 
Tills is known us the line of Investment it will to 
held In strouger force at some jiortions of the line than 
others; imt everywUen* It will be sufllcient to cut off 
all exit from or ingress to tbc' fortllleatloii. Tbe sone 
of Investment Is entrenched, communication by tele- 
graph and telephone is established Isivvecn tht> differ- 
ent sections of tbe investing line, and communication Is 
also establlslKsl lo bendiinarters. , 

When tbe line tif Investment Is complete, the iittuck 
Is pushed forward fri>u) one or more .iiosltions, the 
Neleiilon of whl< h Is deleruiliied by the following con- 
comitant conditions: It must afford a gtod communi- 
cation with tbe base; It must offer tbeibnt topographi- 
cal conditions for empluclug tbe slegu batteries, and 


Capturing a fortrew with pick and UhoveL 

toward the fortress; outiwsts are advanced apd an 
effort is made to control the Counti^ «ln trOat 
for a sutttolent distaucc to make it iMSslble to 
dig the tlrst tremdi parallel to liie line ot tovast- 
metit, if it to iKMstble, . wlthiu about 1,900 yards of 
the iKiint to be attacked. Tbe posttUm choMo for 
this trench is reconholtered, and at night an attUb* 
Ijp pushed forward to order to drive thp Mpany jbi 
us far us possible from the tiosltlun IMu fwitobwl tot 
this trench, wbb'h is known as th« S«at paralb^ .|ln 
the dusk of tbe evening, a party, conats^ng of AA aupl' 
neer officer, a nnn-cammlssloned ottCto uud a pplvUtU 
for each fifty yards of the prc^toaed letkgth of pUtUHol, 
imive forward, and they carry wltli them tracltoc tnfUM 
of white eotlon flfty yards to ieiigtlb Tim <)**’*■ 

ties also a Comirnwt to obtain tim WWIWf <!#todtl<«»< mttd 
the line of the imnillcl Is iheu "trpb«r' op 
with the tape. * 

* ItsuaUy, if ihe ttve the defeoae to vtgtototo* 
outposts tanumeiKW work on the ant paitoto^ by ^ 


the second i^toMol and the fortress. .HUto the; tUfd' 
parallel is coiaMrueted at a distoace from fto 
of say atiout two hundred and fifty tp three 

y**'!** !. ' ' ' ' 

The excavation of appnwoh, tranukea, ttod# 
different from the ordtoary parallel tMa«di <wli^ 
that It proceeds progremlv^y ftbn Uk abdi’ 
the men are fidrjy well protectod 
gtog. The teohnloal natoe ot tbim 
The work to dune. by ^ii«diiity.'’tnill^ 'iigMlIltMW . 
«<mu>pers.’' !Ito» head of 
to known as' '«iw'«sap 
by, an uffioer .and etpht' 

’The euppers aise plWfM 
treueU by n'. pli* toilMtlMd', 
wafflctoHtiy htoh Wtom a 

ber.oot “mppMV'’ tnemg, ttod«k#li M M 

tftMMdl'ftlUl . rtilkk Mkaiitk; 

to ot^ a| «lto 



9(U« VttW ■kom tbe tiewiviiwv drtrlnc ■ min* iiuUer} Mow ground from tbe iaa«r parallel »t tfaelr treacb n/ateiu to a point below tbe fortlticatioo tietow It are tbe voiuitemlne 

gallcrtea of tbe defanae. 


Mfaiinf «a<l emiHtermlning in the attack and defenae of a fortreaa. 


emaajr to afford ttrotosHon ; or, if the aiv 
tnoaeb <ii to h« oovared, the materbil Ur 
carried to the rear oo ntretchonr (an Iti 
the CMS at tbe Japaueao approach to Port 
Arthar) or tqr other nwaiu, and la de- 
poaited ont of night , of the enemy. Aa 
the *'aap head” la advanced, the iwndbaga 
hre ptndted forward by rolling them over 
hy hand, or by tbe uiw of a fork, and 
the UttdercttttlBg and abovellng are pro- 
ceeded with until a diagonal trench a 
hundred feet or no in length haa been dug, 
aay in a Irtftliand directtoit. Then the ap- 
proach Ig driven in a aimilar way to ^be 
right, and ao on, until the required dla- 
tance haa been gained, 

the third panllel, wltldn charg- 
ing dWance of the fortification^ baa been 
dag and oocnpled, it may he found that 
the bMe Of the foctreaa la too high or 
dlflloblt for a diteet attadc with acaling 
laddgsa or tbe oCbeT gtorbilbg equipment. 
Iit'gneb « egaa, it wll] be drcidtui to make 
a hvMtOh in the wall of the fqrtreaH by 
I|>i0wtng it up. OCUa operation la achieved 
by. what la known among mfiltary men 
aa mining, which conaUita In driving a 
horlaoofta] tnoaei nntti it i^chea a pdint 
bglow ibe fortreaa; ptaoing at tbe farther 
end of it a charge of exploaive; and blow- 
bW a broach thn>d|)f whltih the attack- 
ftoopa oan enter, tonneia are 

aa ‘^galleiitoti,” and u the Work 
milk be. «iC|iedttlo«a, thaj' are<Juade oa 
gngll ag |KNidb(e, the oOmnon fd*a hirittg 
^inie febt in wtdth by fiwr and^one ^if 
To MvUig, In. 

’.viliayvbM.'iiaitaiiy or KbOd. 

■ ffi«d';^«ireluib^ m 
r ttmt it can hie pat ib 
«he'oMk'>of 'OkcaeKtiiig 
' ^ heeii' 

%!#'Of.'.higb«kpUMiiv».‘':'' 
ai4'«C''lt'tb>inei^«eA 
tytibiciff iMMy m the' 

<4g|,b{^|i»|«rgaa ti<li.'ffe)^;. 



OotonatlM of a IS^neh ahell filled with high explosive and buried elx feet 
below groand. 



IMfl^ tronelMa of the im ttiat ft aeoare agaiaai front and croaa fire. 


prcccdol hy u violent and uni'caHlng bom- 
bnrdmeiit from tlio alcge artillery to the 
rear, the object of which will be to work 
all possible damage with high exploaive 
ahellH, keep down tbe fire of tbe defenae, 
and geuerally shake up its morale. Meun- 
wblle tbe picked tnaipa aelected for the 
first rush will have iiassed, by way of 
apprtMiches. fo the third pHnillel, coufremt- 
lug lt»e fortress, and liack of them In the 
outer tiarallel and appnwches will be the 
reserves. 

When everythlug Is prepared, the mine 
Is dotonat(s1, and through the bri'Bcb 
made in the walls or jmraiiets. the 
storming jairty makes its rush from tin* 
Itilrd imrallel, being strongly supiswled 
by the troops In the approaches and imral- 
lels to the rear. 

In view of the great isrll to the defense 
of the approaeh by mining, a system of 
defense known as count ermlning has been 
evolved In eounteriiilnlng a shaft is 
sunk by tbe defense within the fortifica- 
tion, and from this a main gallery leads 
out to a transverse gallery from which a 
system of small radiating galleries Is con- 
structed, covering the terrain which to 
military ey(‘s ajipears to present the most 
favorable direetlon for attack in many 
permanent fortifications the < am n term lues 
are dug at the time of the construction of 
the fortress and form part of Its iicr- 
inauent ilefenses At other times they 
are commenwl only when the direction 
of the attack has Ishmi approximately 
loculetl by the defense Men are sent out 
Into tlM> counter-mine galleries, and they 
listen for the slightest sound of the work- 
ing tools of the attack. When the loca- 
tion of the enemy has been deterinintsl, 
explosives are placed in the (sjuntermlnes 
and the working galleries of the enemj 
are blown up. It Is Interesting to note 
that in the present field oiwratlnns min- 
ing and eouiitermlnliig an* rejmrtetl (n 
have iKwii resorted to by both ibe .Miles 
and the (lermans In tbe o|m<i» field en- 
trenchmenta In France and Belgium 
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2ri ('eriHen|)i> turning ahiift 

2tl Forward vent pipe 

27 Rinergeno tank lilowniit lever 


Kleelrle light. 

Air proHunre gage (after ayatem). 
Aiitoiiiatle Hen uiH'tilng tell tale and <1 


I'erlaeope motor 

Rnttery neld nentrallalng tank. 

•Mr preaaiire gage (forward ayatein) 
Venllliitliig lilowei 


Water tight torpedo Vi 
WlndloHH inotoi 
WlmllaHK 


Torpedo eonipenaatliig tank. 
Torpedo enp tiiruiiig nierhanlain 
Torpedo Clip 


Anehor cable. 

Anehor cable fair leadsr. 
i tlawao pipe, 
fttcni caatlng. 
l.’olUalon girder. 

Forward trimming tank. 

Fuel Unk 

Anchor huuaing tuho. 

: Fuel tank. 

: Fnel tank awaah plate. 

: t’emont filling. 

Colllalon bulkhead. 

Muahrooiii anchor. 

Water tight eollUlon mating 
Forward trimming tank aiirtton pipe. 
Hiihinarlne mine eompartineiit 
Kiilimarlne uilnen. 

ToriMMlo launehlng lover, 

Hiihinarlne mine trnlley 
Water tight manhole cover. 

Water tight door to mino eompartinont. 
Ladder grnh rode. 

Hulimarlne mine dlarharge hatch 
Forward air flaafc compartment. 
CoinpreNHOd-alr flaak, 

Rnttery leatlng net. 

Portable wood ahuttera ornr batteriet. 


, Mm 8, lMtattda« (aitlKI»ir^ 

; t'aak Ctmtial tlMWtfdlA 
I •■««) <dt iiHtlon, 

AttM twlapotat MaK Mid aui pi 

1 Forward bftiuetot ttak aiiMm ana u 
fir- 

I Aftor balonclat tank anatimi Hand . „ 
atiBii atan. 

1 Fuel oil tank auetloa- liaad-opora i, 
atom. 

Forward halaadag taak au^oa, in,, 
operattiig atem. 

Mala toree and H(t pump watton t 
after hafawotac tanka, 

Maid force and lift pump aaetioa for 'u 
oil tanka. 

Mato torn) and Hft pootp gnetioo ' 
forward halanelng tanka. 

Main paipp manifold, 

Main pump cut out valve. 

Conning totver aeceea ladder. 

Bmergnncy ration locker. 

Main pump auction and (Haclwrgc pip. 

After battery aet 


;i, eincaljlyH«lvWl VM 

..‘’^Mr eoii^»WaMB# 'tai^. 

■r more aMa* 

1 locker. 

„ „ to atwrtwr eWidM.' 

„ ,.paaa iUrbt , , 

,[„r vent PIFO. , 

3 Balandikl te»k (aftor-aet). 

„ o, Raianetag teak (after aet). 

1. Baianetet teak (aftar act). 

■11 , .p motor, 

„ am idpn from vaegnm tank. 

[1 1,1 f valve, 
linn llHBe- 


, pump adjuattiNr lever. 

.1 pumF 

, ii.ie hatch pinto to opare rompart- 
> I hie batch plate to muflor compart- 


Nteeriag engine. 

Wnln eaglae oil flood raae. 

Btoerlng engiuc controller. 

Main nnglnn. 

After air Saak compartment. 

Mlkh preaaure air daaka 
Air pipe to expander. 

Flywheel eintch. 

Rngina air auction. 

Btrnlner to after bilge auction ayatom. 
Mtlge auction cut-oat valve. 

Conning tower rootrol to main engine 
Conolng tower control to inalu motor. 
Automatic Inhrleator 
t'ftunlug tower onglne-room Indicator. 
Main motor. 

Clutch actuating lever. 

Revolution Indicator. 

Revolution Indicator abafting. 

Main valve to aea opening 
Air preaaure oil cupa. 

Main abaft rouplliig. 

Main iliaft throat hearing. 

Pinion for oil agitator 
Pinion for air cooler drive. 

Thruat hoarlog foundation. 

Intake pipe from aoa opening 


162 Circulating water nutlela 
162 Huporalrui-tur,' rim 
164 Huperatrueture ronm-illng angh- 
166 Steering rodder iipeinOiiK rod 

166 Diving rudder atrut 

167 Diving rudder opera ting rod 
166 Keel and Hn roiiiieitlhg angle 
160 Fin kiad 

160 Propeller, 

181 Htnering rudder lever 
162 Steering rudder 

168 Stern enatliig. 

164 Diving rudder 

166 Diving rudder lever 
186 Pin keel rudder Miipiairt 
107 Upper rudder la-iirlug, 

168 Non walertlghl miperatrurliire liouiidiiig 

160 Fin keel hounding angle 

170 Propeller fair wal. r 

171 Twenty five potinil aliell plating 

172 Hollow watertight auetlon ki-el 

178 Fifteen pound aiiporalriieliire plating, 

174 Hup(>rBtriieture angh- hara rraming. 

176 CIrrular hull framing 

176 Torp(*do cradle 

177 Torpedo tube hreeeh block 
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Blowing Up Barbed Wire Entangkirt^fiis , 

' '' '! t < ' fM 

The Poles Bearii^ Explosives Used l»y tw 



A URKP lU'twork of bHrbetl 
wire Ih <«i<' of tlie most 
fonuldnble obsturles With 
wbifb n military iioeltlon ran 
be surrounded. Heforr tbe 
men Iwhlnd 11 can bo iitttwked 
In a bayonet charge it must 
U> removed. Artillery lire is 
only imrtlally pfft>rtlve. The 
most obvious way of foreliu; 

a way fliroueh a barts'd wire 

(•utanglcmvnt la to rut It. In 
moat armies a iialr of nlp|a<rs 
Is eottsldered almost as news- 
sary a imrt of an Infantry 
man's ei]ult»nent as a rlile. 

Two rows of jjlovod men, 

Ottod with nlpix'rs, ran makr 

a iMssaffo srvrn fret wide in ninoty-flve ser-onds — this 
durlnx niHneuv«>rs What llie time would be in h<-IuhI 
battle under lire it Is bard to state. Would it Itc less 
when machine guns are tX'Ui’lns In several hundred 
shots a minute? Dr will the tense excitement of the 
moment and the sense of <luuger slow up the wire 
cutters? One can <Hdy guess Psyrhologlrally It Is 
more reasonable to expert slow rather tliau fast work 
during an cnnagemout. There is bound to be much 
fumbling. 

Rakes, Ladders, Planks, and Bags Have Been Used. 

Itut tbe ntpiH.‘rs have semned too slow even during 
maneuvers. Rxiierlnirnts have been made In remov- 
ing whole seetloiiN of wire at oiire by means t»f a rake, 
to whl<-li u wire roito is fastened. This Is thrown over 
an olwtaete, and thirty men pull upon tbe rot)e. ITius 
a section eleven and one half feet wld<> and sixteen 
and one half feet deep Is torn out. In order to reduce 
tlH- time reiinlrisl to pass through a barbed trap (the 
glint of the wire Is usually eoncealed by a bank of 
earth) some milltiiry englueera have thought that It 
Is a waste of precious minutes to cut or tear It down, 
and that It is more rational to surmount the obstacle 
In some way. .Striietures of boards, ladders, and bags 
should be thrown (uer the wire, according to their 
Ideas, and uisiii Ibe platform thus made the men can 
pr««HS forward. Hoards eight feet long, nln<> Imdies 
wide and three (piartei's of an Inch thick, are 
fasteiusl together by means of Ibree <tosh 
pieces, leaving a clear space of three liiebes 
Iwtween tbe boards. The wi'igbt of tbe double 
iHmrd is tldrty two pounds, and sl.xteen of 
them ar«* employed, each carried by a single 
man. To jilace the sixteen double boards on 
tbe wire net re<]iilres abinit one buiidre<l and 
forty seconds, ns actual tests have shown, 
and It takes seventwn men sixty setonds to 
l>ass over the b<»ards. As a time saving ex- 
pedient, therefore, tbe metliod Is hardly a 
suceesa over that* of wire-cutting. 

Nor are ladders much better Jn some ex- 
lierlmenta, conducted In IQngland, ten lnd<lers 
with nine rungs each were used Rach laddei . 
twelve feet long and twenty-two Inches whle, 
welghcsl thirty-two pounds, aiul was (-arrlcd 
by a single man. Tbe ladders were laid down 
in (aie hundred and forty-five sts-omls, and 
sixty-llve sis-onds were required by seventeen 
men to pick tbelr way from rung to rung 
That this idea of surmounting an obstacle 
rather than cutting u way through It Is not 
practicable, Is ladler shown by tbe exiwrl- 
im-iits wlihta have been made With bugs of 
cloth and wire. Twelve bags each fight feet 


long and four and one half feet wide (measured empty) 
and weighing forty pounds when fllled with straw, 
were placed upon a net In nlnety-Mve seconds, and 
seventeen men passed over them In forty-live seconds. 
When tbe bags are made of wire iworer results are 
obtained. Huch bags are composed of two pieces of 
wire meshing, eight feet long and four and oue half 
feet wide, laid on top of each other and placed to- 
gether at the sides with wire. A quantity of straw 
three indies thick la pushed Into the wire bag, which 
then weighs only twenty pounds. It takes ninety sec- 
uiids to lay aixteen of these bags on a barbed wire 
entanglement, and It takes seventeen men slxty-tlve 
seconds to pass over them. 

The French Pole Syetem of Blowing Up Barbed 

'mre. 

Bo Imtuirtant Is this problem of coining with barbed 
wire that military engineers in Kurope have given to 
U an Immense amount of time and thought Just be- 
fore the war It was decided that tbe quickest way of 
diHiwHlng of barbed wire was to blow It up, and to 
achieve that end a system was devised by the French, 
which has lieen adoiited In modlfled form by some of 
the great European jiowers. From articles that have 
apiiearwl rwimtly In the more nuth<»rltatlve military 
pubitcutioiis In tbe world, such us the llnvUita di At- 
UgMvra r OrnUt, the Rogal Sitginevri’ JourtuU, the 



Rtivue dtt gduie mUiiftire and 
the Kriegttechnitdht SSMi- 
aehHft, there la every reMNDtt 
to believe that tbe ^urcDean 
armlca now In tbe Held are 
attacking iiarbed wire de 
fenses In thl* new way. 

The French inatruotlfne few 
the removal of barbed wire 
obstacles deflnitely call for tbe 
use of cxploslvea. For tbia 
purpose long rods of mdinite 
are fastened In bundles of 
three to n pole sixteen and 
one half feet long, three 
Inches wide, and one and 
three quarter inches thick. At 
the end of tbe pole to a collar 
which projects forward el|d)t inebea, and into wblch 
the end of a second pole to titled, if the extent of the 
explosion to to bo more than the length of a oingte p^. 
Each pole has a wooden head of almost conical form, 
with a Bted cap and two little wooden wheels live 
inches In diameter. Tbe pole to pushed straight Into 
tbe mase of barbed wire or along the ground beneatb 
It. Thanks to its form and to the little wheels with 
which tbe head to provided, it glides in easily enough. 

It necessary, another pole to atted Into Ute collar of 
that already In tbe networic of wire. The ohArge to 
Ignited by means of a fuse connected with the last 
bundle of melinite In the pole. Bach pole supports 
ninety-nine bundles or padtages of explosive, equivalent 
to about six pounds of melinite per meter (8.^ feet), 
sod to carried by two men. A alngle pole will blow 
open a passage about thirteen feet wide. 

The Russian Pole to a MadiSoation of tbo Prsncli, 
Very much the same system to used by tbe Russian 
army. The explosive to carried on poles seven to ten 
feet long, which are thrown uixm the obataole. The 
measure of success obtained depends very largely on 
the manner in which the poles are cast, partlculsrly 
if the netting of barbed wire Is very brosd. Tbe last 
pole may be thrust Into the netting. Which procedure to 
not always successful because the tip of the pde may 
strike the ground. The width of the paoaage effected 
by tbe Russian method to not more than teu 
feet. In actual practice It has been found 
that parts of the obstacle are not deatroyed. 

Because of the defects of, tbelr own system 
tbe Russians are employing poles resembltag 
those prescribed by the French army regula- 
tions. PyroxyUne cartridges are secured to 
wooden poles from one Imfli to one and one 
half iUj^es thick, three ittches Wide and sto 
feet low- The poles are shorter tbgn the 
French, so that they may . be more ,«itcU}y 
bandied. Jn oue Of our lHostn^((im‘"^>|din 
method of J^Aning two , poles to shotftn, At 
one end of each pole pi a tapered bolt pto: 
lecting outward about one-nnd three 
inthes, Tbe other end of the pole to teewsed 
to receive the tapered hOlt df the iMdwl^ ‘ 
pole. The ptda, whfadii hi fluntto fogwAnl 1^ 
tuM A head, as siMwn to tim iRustxdttom i^^ 
head fiKiUltates toovemeht ppbrtmto . 
age to the explosive, M tW’ ilBto oi 
are -two' llttto wheeto,pf,npt ‘toote/^th^i'lt^,^ 
Inches "dtomptec, 'WhUh'^eiUd^ 
intohed fortmd imdily hehedch ti^ ‘ 

wires. ThechnrgetoptacedtoAuloihaba# 

'' mui fosteneii to the pole. AMif 
. one mt ktHwtoiMbto ,bC 









»; (8^ maxM' l»v« to be et leeat m loo* aa tbe breach to be 

ttofi aiCMl that the exi>lo« 10 B ahould occur at about halt 

bpjmla* of h the height of the netting, m> that It would exert Its 
ha <ha ivldUi Oif the elsataele. it it la forae in all direction*, in their opinion tbe charge 
teet «t abottld be contained In a perfectly smooth eheathing 
' i< It M tWent|ri<dRbt teet which could eaaUy paea through the wire. 

To meet these regulrements, an Itutrument called a 
torpedo was design^ which conalatH of a sheet stw'l 
t«l» two aud (me hall Inchee In dlamHer and six nud 
one half teet long, fUled with explosive. As the accom- 
panying picture tfhows, one end la closed ; tbe other cud 
1* (»pen, but Is provided with a sleeve which i)r<)JectM 
about eight Inches snd which Is Intended to receive the 
closed end of another tube If charges longer than six 
and one half tbet are to be fired. The number of tubes 
Which are thus Joined depends on the width of the 
obstacle to be removed. 

Kacb of these tubes is filled with twenty-three paek- 


mil ^ half Dset of 
% vwif^ The bdM lenlitb of the 
ti Inch Iwe lid tturap fed tthniter than the 
. Om Mil dhn earty 

i' "ilS' jidlM tfii^ lulijii^ at obstacle and 
“ Ifc TUI# typo of pole Is very efficient 


jftisiMaa iwi« is ahrthlhly mom ettslly handled 
Sut It has its objectlon- 
iffihi TbO ttdhod Of Jbtnlng one polo to an- 

iltMr’% iweom d taperOd bolts thtetaUM the Joint no 
tMlf if Udlilht he dlffionlt to push Joined poles forward. 

eaftrtdgea must be used 
on thd HuoMati pole, becahse the 
egploBive when strung 
efit canpot be estploded with a 
Btaf le ohrMldfio at the Outm end 
of the polu, It) the Fni^ sys- 
tein the e9Cld0all*e bodies touch 
aaeb other at three points; In the 
Ituselau system at only one point 
It must not be suptwsed that 
tbe use of these fVonch and Bus- 
siau poles Is not attended with 
meehanlcal difficulties, unite 
apart from tbe efforts which the 
deftmdertt behind the barbed wire 
defense will make to frustrate 
the blowing away of Uihlr chief 
reliance. While the little wheels 
on tbe French and Bnsslan poles 
fadUtate the placing of the ex- 
plodVci within the netting Itself, 
tbe poles cannot be easily pushed 
over ground In which holes have 
been dug or on which large 
atones have been placed for tbe 
very puriHise of thwarting an at- 
tempt to blow a passageway In 
the wire. It may also happen 
that tbe barbs on the wire may 
ont the cord with which the ex- 
plosive Is fastencxi to the ihiIc 
and thus scatter part of tbe ex- 
plosive. The cloth sheath which 
the French use will not avoid 
this: for the cloth, too, may be 
tom by barbs and loose ends of 
wire. 

To overcome these difficulties, 

U«tt-Col. Kaakpwitsch of the 
UusslAn army has destgiied sHll 
another tyi>e of pole. He aban- 
dons the two little wheel* and In 
tlielr stead fastens a ro|ie to the 
end of the foremost pole. If a 
stone or n hole is encountered in 
pushliut The pole forward, It can 
be lifted over tbe obstacle by 
meons of tbis rope. The Illus- 
tration (txplalns the prindple 
Clearly. Another rope at the rear 
end of the last pole controls the 
lateral movement of the pole. 

Bach pole conatsta of two wraiden 
strips, A and B, held together b.v 
two perforated pieces of wood. 

The pyroxylin cartridges are 
held between these two strips A 
and B in such a manner that a 
long hole or condnlt Is formed 
through tbe entire charge. This 
bole serves tbe purpose of en- 
abling tbe fuse to Ignite In the 
whole ebarge. TbegmrtitldgeB are 
held In place by rulmr dlsto as 
shown, Kacb of these polOs Is four inches wide, five 
aud cniU half Inches deep, and about ten foot long. Two 
jIMtea m joined In the mannsg shown In the Ulustra- 
tloiM, means of a iffieet steel box> tb widcb a ring Is 
fattened. ' By niMaim of a pin the ring of one po^e box 
UaU ^ tseured to tbe <h>uhte ring of another pole box 
4<«)«a Bfis rite luertt uf hiridtag ihe charge in a 
vwy tjsMipaot Tonn, also fhe nAlrlt <rf flexibility wben 
atofiek atP to be avoided. ' But rite prOJfetlng rings are 
Wjteljr tu ci^ lu wlrea and otiUet these advantages. All 
the fiiOnrit pole tepch rimpler, 

. .Hw SngHsk Toipsdo 
a dtttiwriik of whA riw BuglJsh army con- 
ngperimente at HAugeiom, , India, the ui)- 
vrife notriag strieOh «nd one half 
" ‘ ■ oli'ii^fa'oMe hail rii tbtee anarters 
lrilt-lb*W*.ah«-tewhalf feet 
•«kaUddd;tlUlt''the charge 
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Suhinf threugh • breach made in a barbed wire entanglement by a blast. 




Poles, to which packages or cartridges containing powerful explosive are attached, are pushed 
thnnigh the barl^ wire entanglement. A time fuse is lit, and the men retire for the blast. 

ages, of which each contains four explosive cartridges 
Hence, a stugle charge of about five ami one half 
pounds Is good for a yard and one «iuarter. Wtien sesv- 
eral tubes are Joined, the closed end of <Mie touches Ihc 
explosive of the preceding tube. Ignition lakes place at 
the rear end of the last tube, and the explosJon takes 
place through the entire mass without interference by the 
wall which separatea the tubes. In order to faellliato 
transportation and Ignition, each tube Is provided with 
a point and a handle. Tbe handle serves to close the 
■(ipen end of the tube during transportation, to prevent 
the explosive from- dropping out and to n'celve the 
igniting device. It eenalats of a piece of pine wood one 
Hifi] one quarter luc^ long and is riilrii enough to fit 
anuglv in the steev*. At one end it haa a hollow cylin- 
der ter a dytMiteito cartridge and cap. The fuse, which 
terminates at riweap, la threaded through a hole lu the 
handle. A pin sfirVes to connect sleeve aud handle ao 


BO that the bundle may not drop out The iHiInt, also 
of wood. Is of conical form, and Is held m place by u 
small Iron sleeve of such diameter that It cun receive 
the closed end of a tula? This point serves to open a 
path for th(' poK>, no matter huvv dense or <‘ouiplex tbe 
wire netting may l)e. An empty tube with Its point aud 
handle weighs aliout eight and one half pounds. Loadtsl 
with dynamite, a tuts; weighs twenty pounds, so that It 
cun easily be carried b.v a single man If a torpedo 
longer than the six and one half teet is to be used, the 
first man pushes his tube Into the harlKsl wire, isilnt 
forward, and removes the bundle. Then the s»H>ond man 
removes the point of his tul>e and tits the end Into the 
sleeve of the first tube aud pushes the Joined tuls's for- 
w-ard So tube Is Joined to tube unlj the first tills, 
curries a point and only the last a handle. The results 
ohtaliusl with ihiN h.vsleni are sulrl lo have Iwu evc«s*d- 
inglv siici'ossl'nl Whether French, Uusslan, or Bngllsh 
poles are used, the altaeklitg 
force enlrusled with the haz 
.M clous task of forcing a wic.v 
thiough hiirbod wlcc must ictlrc 
foi a dlstam-o dnilng Ihc explo 
slon Hill lion- fni '' Tin- French 
regulations slate- linct the plo 
neers mnsi lotln- one hnmlnsl 
aud si.vt.v fi-el in ocdoi iliai lln-v 
muy not, he lie lured lee Iln-U 
w lr(--desf roying c le n r g i- s Tin- 
Iteiigeilore experinn-iits provi-d 
that the men miiy sfniid within 
throe hundi'ed feet of the* i-xpln- 
slon without danger. 

Atomic Weights of Lead 

A I’AFEU was presented nt 
the French .icaelenn of .Sil- 
ences relating to resist relies 
made b.v M Mate rice t'ur.ie. 
nephew of the lul(> scientist, 
nptm the dlltt-rcnt uloinle vve-lghts 
of lead The radio-active theo- 
ries according to which wrtaln 
bodhs), such as ntdliim, uranium 
<ir thorium, can evolve In course 
eef thm' and become transfonncHl 
to other eleraenls (a striking veri- 
fication being given by the' trinis 
mutation of radium to helium), 
le-ad to placing the metal lead as 
the last te-rm of the aeries of 
changes 'I'lils vc'ry common 
metal is Ihiis de-rlvesi from the 
rarest and most eostly metal 
known. Another v ery cmji'Ious 
idea is that If, insteiiil of taking 
the railliim-nranlum fanin.v, we 
coiislih'r I he- thorlimi group. It Is 
found that the last term of the 
evolution si-rli-s ts a body whose 
atomic weight Is still v(‘rv near 
that of lead. It was therefore of 
fuiubimentiil Inti-ivsi to vi-rlfv 
these conel list oils ami see 
whether the metal Used wliicli l-< 
found In iiranluin oi-e-s on lie* 
one band, iiiid the metal wliicli Is 
seen In tliorliim ores ojl the 
other, leave- or leave not the* same 
atomic weight as Ihe lead ex- 
treieti'd from g.-ilena M (hirle 
miidi- sucli ri^sea Kill's, and found 
that ordimer.v li-iid from galena 
leas atomic weight 2t)7l)l, while 
le-ied from uranium ores shows a 
e-li'arl> liife-rlor value of 'itaih 
.Me-lal freem thorium ore give's a 
hlglii-r value eef 207.1. The e-on- 
i-liisloiis of thesiry are thus con- 
lirtiied, aiiel It is udmitte'd that 
the-re- ai-e seve-ral varlelle's eef 
le'Uil having dificieuit aleiuilc weights, iireeerdlng tee the 
laltial iieelat fnem wlile-h lliey were de-rlve-d A new 
Held of rese-iire-h Is thus eeieene*d, nud iierhiiies eelher 
metals will la- feeiind to present distinct iilevmie- weights 
accietdlng to their origin, slieewlng that the pheneemeiieeu 
of transmutation is mueli imere- ge'uerul than is supiHisejd. 

Cars In the German Armies. -It is estimated that thorn 
arc at levast SO.fKX) motor curs of tlie eieeininerenal variety 
now ill use in the (lermun armies, including tractors for 
heavy guns; and there are also 10,000 truileer cars. Be- 
sides thiwo there are about 25, (KK) plea.sun> curs usetd by 
ofRei'ts as seoiit i*iirs and for triiiuiportalion to various 
points at the- front. A large' iideitlional iiumlmr of pU'aa- 
urc cars have- Iss'ii take'n by the' geeve'rnim'nt for Is'in- 
jximry use' in the' interior eef tiie' e-oiintry, with the- in- 
tention of returning them to their owners op the ter- 
mination of tho war. 
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I great libraries of military map of the 


rptmttla. Vba 


lilMtory ami text btwka «jf war; stool eaaoa, Jealonaly 
fiiiiir<lo<t, tKmtalnIng the puhllahed maps of all the lands 


scale of the map la usoally id* or twelve iachea to the ' 

mile, for taetleal ezerdsM, and on a map -of tMe sbe, *1^ hto *^cy?¥*S .^y 

ovMy rise and awale, every house and bypath, tmtf attd laalM flta itoweeary fWPfwiWii^ 


; I ho earth, laimphlet after iiamphlet of Information evMy rise and swale, every house and bypath, etW and laapea toe taw ees*^ 'O^ 
>Kardltig the terrain ami reaotirecH of the different well, straam, and clnmp of treea may be plainly marked eitodwtofl By ^ eubordiaatpa 



> knowH exactly h<iw, and a and read. 


^en' ctwwtoiideaitaMe^’WLtitoh^^ 


high eenitiged rmun which contains, amimg other Simple Bverjr Inch 
furnlMhlnKs, a huge, aoft pine table. Way, and the 

The yellow surface of the table top Is seldom seen, may be bough 

for there Is usually u map u[Km It ; a map whose limits United Htatat 

reach to the very edges, lacked here and there by little map Is going 
plus with varl-colored heeds; and also, there is nsually know It, and 
a group of <i\itet, Intent gentlemen, omcers of the Army, farmbouee In 


Bverjr Inch 4 >f the Oerman Empire la plotted In fbla and eo tkw *», alternately, t|lw t 

way. and the sections, about a foot end a half aquare, take aheelate oognisaiwe tft the ppw dwH 


may be bought by atiyone desiring to have thorn. In (he confront lUieto- saMi moettoy 

United Htates, the vaat labor of making the mOltary the problem to fu»y devrtopp* #1# #*;. 

map Is going on dally, though the layman will aearoaly eseBdae to gained. Seldom, to thd-,ltotWeto:t to h W iiy#’,>'' 

know It, and In the conrso of time the location of every a conclBelon of |toetlUttaa, Itr, tolf d|9ett ,to>lto!t<|h''tPll’; 

farmbouee In the country wUl be known. Pi^bly tiito who wlos, hUt to lltastrate oooirttoMi. 


the map, moving the pine here and there military map la already comptotad^wbo knowat—ead ptoeg attd llWtowWr»,aJ» rtadyjte 


or shifting wooden or leaden blocka from place to place. tucked away until needed. paenctpanta gato 

It is ill this room that the war game reaches Its The game la played by two men, or two bodlea of blodka Intowdr h 
climax, at least lu the United States; for the offleers men. The map to be used to placed Upon the table and M!»l dtoomotop 

studying the map so Intently are members of the Qen- an hour or so before the exercise to to begin each com- crtttotoma and mi 

cral Staff, and they are wtt plagisp. mandlng officer, designated, reopectlvoly. so the Bed an^ Let tm takO P 

The very title of the game la misleading. It Is most the Blue commanders, to furnished with a typoweittOp clutoon. A Bedl 

decidedly not a game; on the other hand. It Is one of paper containing a verbal outline of the attogtlon and bat, And to, of i 

the hardest, most iialnstaklng studies Imaginable, for It the comMtlona, aa to the enemy end the Object to be strength and 

necessitates an a 1 r e n d y 

gained knowledge of a host — — ^ 

of matters which can only 
be acquired by years of ex- 
perience, a profound recol- 
lection of the history of 
Imttliss and campaigns 
which furnish evidence of 
wlwt certain conditions In 
wsr nimosi Invariably pro- 
duce, s knowledge of tnuii- 
reading and toisigruphy 
which would e qii I p any 
civil ongluisT or surveyor, 

I'XIM'rleiice with tnsips and 
nin robes, thc‘ effects of gun 
and rifle Are, loglsl Ics. 
matlteuiatlcs, clear bruins 
and foresight, resource, de- 
cision, iitid s iiuuilwr of 
other ntfrlhiiles tisi nu- 
uieruiiH to nieiillon. And U 
Is not ptajed us a game, 
to see who will win, tint to 
get results and exi>erieiice, 
to profit by the very mis- 
takes made. 

••Krlegspld" comes to us 
from Her many, lu the 
time of Frederick the 
Hrcat the ganie took on Its 
first sombluiicc of applica- 
tion to the study of the 
art of war, an outgrowth 
of the game of chess, the j 

earliest war game It was j 

first taken up ss n diver- 
sion and. although In a Urge-tcnto wnr Otapa ud hypothatlcal ordera la the KriefgpM ream of tiM Amy Wor C« 
crude form, 11 achieved Woghtafton, D. C, 

considerable attention. It 

is used now in the Instruction of every army of the (talued; also with small maps «f the field, such as would done, there will 


The game to played by two men, «r two bodlea of blotfea in tiMtar IIMl poalttoita to n#wvotfd,P|i4 A jpil- ■ 

men. The map to be used to placed upon the table and W»l, dtoooaitop of the sateWtoOj 'to 

an hour or so before the exercise to to begin each com- crtt^cUma and mtphutatloiwi bSf thg Httlnietmto ; , .■ 

mandlng officer, designated, reapeetlvely. aa the Bed antt Let na tak* A gnnU probtoto im Adtovf lit Ito A 1li% 


paetktoitato paiMBblea; the Ihfid. wtm Ito fitoMt .ml. 


tly are members of the Gen- an hour or so before the exercise to to begin each com- crtttotoma and itoplanatloiwi bSf labiWlniCUm' ; ;r .• 

I playing. mandlng officer, designated, reapeetlvely. aa the Bed and Let na tak* A gnnU proMeto idA It to A ^ 

ne Is misleading. It is most the Blue commanders, to furahdied with a typeweitteA dutoon. A Bed force has hWQ a»vitorty ' teoato d ^ 

the other hand. It Is one of paper containing a verbal outline of the sttogUon and baA ml to, 0* nacetelty, to fl® 

Ing studies Imaginable, for It the comMtlona, aa to the enemy and the Object to ba atrength amMtoer d«mcntaUMd.tiytke Aetollt 'nddlBi 

an been aet feMA to 

General totodtiwl' A^l, 

Oapt Blank Am ImW AM: 
Ignated to toMatoind Om' 
Bed reor fittavd, to B»to* 
the retroat of toe 
force to tohUh 1m |n)«IkAi 
I lia ceag gtowd AMWllto nf 
two fcglfflaata «( tototoiy 
and a battoto of fltfd !»*• 
tUteiy. 

The enenur to to 'MdW' 
pttravtt and antoaa to) Ato 
be olmeked, wfl} aomt toaf- 
takA with hto fteto to- 
aorvoa, the fleatojc oMm. 
Ptoeiag la only p totoar 
word; for bodtoi of toetow 

at any treat pa«A.AAl" 
worn, (MapBItoa pen cMP 
not move wtth the ptorMir 
of fraoh troopa, liMptoMl to 
greater efftarte by toe lltph 
of victory. 

Oapt Blank known, a« 
an axiom, that ttom mnat 
be gained, that the emPp 
mnat be cheeked, to enllito 
hla harried main body to 
gain a little more dto- 
tanoe; each ton minutes 
that he can delay toe 

tolTtalirfor hla 
Tme, he may gallnatty 
stand his gronnd tad dght 

LArge-ecaie war papa aad hypothetical ordera to the KitofcpM room of tbh Amy War CottofA until bto lent man or bwt 
Waehtoften, D. C cartridge to expended, but 

when tont Is over and 

ctlon of every army of the gained; also with small maps ef the field, such aa woold done, there will nunatu no rear gwird to totarpipe tto 



tip of Hie game Is easily apparent. 

Modern wars are short and Infiwiucnt, and when they cers about hi 

occur there Is no lime to gain exjierlence before the regular order 

armed olash comes As much of this experience ns pos- ordinate office 

slhle must Is- bud Iteforehniid In a wii,y which Is the best units and ex< 

aubstltute for miiiulltles A great deal of this expert- Indicating on 

ence may Ih> guliied by miineuvers, but miineuverH are positions they 

too expensive to tie Indnlgisl lu on a large scale very at the outset 

often; l»esldt*s, they must necesuarlJy be held, for the When the I 
beiiefll of varbsl griniiid. In different plaees each time, he leaves the 
and of eoiirse, on piiviite ground, loused for the exer- concealed and 
Clues; but In lime of |ieaco n body of trixifis may not cers, and con 
cut uji a farmer’s land with ti-encbes und march rough- mences his ad 
shod across his fleids'of win Ing grain, burn Ids build- tar Infantry, 
lugs, mine the highway and blow up the community's minute, scales 
bridges But ,vou may do sll this' und more ujsm a pany, a rcgln 
large scale map, where everything, even an isolated attendant wa 

muitry jiost. may be Indlcntwl by ti pin or u block. required for 

The great organisation of the armies which are pow promptly and 

clashing abroad Is due to prejiarallon, worked out by sees the table 

the war game As an example of (his prepamliiess, it deductlona an 

Is told of Voii Moltke, who was reading a bonk when minutes movi 

nows of the declaration of war lietween Prance and what has occt 


iisirience before the regular order blanha, aa used In service. Tlpoe sob- tor 1 
Is experience ns pos- ordinate offleers are supposed to be In ComutaQid of the then 


be need lu actual camiMign. Having bAd a brief tone buffer. That will pot dA He looks at htai map, asgwly 
to consider the altuatton, be calls his snbordtoato oto- scsnulng the wlndlAg contonn whtoh mark tto) btth) and 
cers Hbout him and lasues his orders, written do the valleyA and quickly settles upon s nearby Aooded Ctoto 


Is first atauA Then he issues his ofdsrA nrflttng 
out for the urapircA although under aervtoe abtt- 


unlts and execute the orders of their comipander by dtttons they would probably he oTaL With a OtoMed 
Indicating on the table map, with pins or btodu, the Snap ‘to them. HIS tone scale, cavalry-attoe-gaUfll), 


positions they are to occupy, aococtoag t 


the prcMem, showa him that the posltom halt a mile away toay be 
reached in two mtmttoA and the yeihm-headsd ilhii 


When the Blue commander has made llis diapostttoiiB galhv to the dasUmatad potot, uodw toe hand m 
be leaves the room, aad his territory or tosposittoos am umpiro. 


concealed and the Bed commaader entesA. with hill olB- l^nk knows, Crito the General mtaathm, hbW'tdAto 
cere, and completes his prellmtnaxles. then' he com- the pursnlng troeps iffere lyhen he atottad, and IdsAi^' 
mences his advance. There ere scales v)Mch toow how tonws him ho# aemi toer nHH come np wi^toto Mlnlk 
tar Infantry, cavalry, and airtlUery wtU advance to a tomylng along toe rood. At toe Ptoto* toneltoAtodll 
minute, scales which abtortbow much toad iQtafle a oosn- flee anA nntetnpy, toe enemy to meed to Itott and 

pany, a rcglnient, a brigade end a dtvtiion, vrttb toe dfPtoy. to drive Urn ent wlto'sil altoto Jiy AdPAto^ 

attendant wagon tratoA etc., wUI oocniEy. The tow lonta Wlt&esh hb# the tone togdii eoMto tofto jd||iM 
required for every movement must be dgnepd <mt proMMat Tto itatmtng fww to toidto Ae 
promptly and exactly. The commander Aeeliqeiy . etoH tour rejidmiMtoi of towSixy. fa 

sees the table map but from hie i)niaB.iotorto<to«>,'lit^ 'v ''Atodiihad tot Atong tW toad, m ^ 

deductlona and laauw Me ordenk a.leto",. 

minutes movementa 'have hem etoKM^ to '<« ^ 'tf Mpt’ , 

what has ocoumd In an hour's .ttipA ^ tUto 4. f 


4 brought him, that he onli! Uiter- pushed out Into toe enmuy’s to*rtlory,:.Alllili%;|iim.s;;ii^^ 


ruptfsl his rending long enough to suy “Volume 3, on on the large map by the nmtores 'vtodr halfl’llldht''’ 

the second shelf; It Is all ready”— and with only that game; Ma titMpa'totM'Advaneto A4Wfltoto'.dM!il^^ 

oiienliig of the throttle, the machinery of war began to lutantry hero, Mg atoBtory tlwn, Ms ditUM 
grind, true to Ita thorough preparaljon. Krtogsplel, wdP ont to the fitoat. Ijtoen he ttaVeA Alto AJi'« 


the large map by the umptiH 'vtodr 
ne; Ma troopa ■totoOtadvaneed- a 







■ maA, to Mt 
flpim op 
ttpiloo&do 


tmwUMk np 
^ Ctoo «MTtnf to 

'tafeliv Mvuitiia* at 
imk ‘ii 1m noTiBowoto, 

■ ■■' ' 

cmwi tlito 
Ai ft «iMMbii« 
moN, ftod 

iWt pMUtoo «ft mm tlM cneoKr 
M,pMWjifQni!ctmvntWttfi<todi^^ abw^ 
boft «»8|it atoond to 
,8tady at »«iitiiing quick, 

int^tftopt m panmM, and leavloc 
f «BTir.tlM Mfttf) lift iMm «w»y agalo to 

. tl|^,.ilf«^ ttltftft Itadtioto awftto ftoemy. fonsw Wm 
ito dipiasr, ipd «ii^ taon tinie, hamlNr ftw to a new 
am isAlet any aerlona dan- 

to ftWpmdftd tke iraipiK hestoa ble 
iBft Vfil ptotably eonaiend Blank's metti- 
0*1^:^ may tvOMtoKWl a etoaer study of the map, 
pfttok^ out Papt Blank has token his command 
oA iii,;^M|ijtltoUft bloff. ft idiysksally imposslbto tout, or 
hM hlitolto tatOM ft stitoUto lapaMablft eaeept for the 
biMaat, « niUft a.ira7. It to all In the dame. ^ 

IKhw most aacsasary qaalldcatloaB for the ^y«n of 
flift way jffttftM ftiu: Undenrtaadliig the oondltloiis 
aaft «tt|thllons as prasaotod ; dedaloo, qulok and aeon- 
mtok and l^s dear and proper drawtaa up of the neoee- 
sarr ftrdem tor the awremoiita. 

tMentandtaif mast naturally Inolnde nap reading, 
thnee to uotidm hard about it, but u is neoeeeary that 
a eunreuttonal elgn be recognlaed almost suboon- 
aetofuaty, to aaatot to a ftoualiwtioo of tlw toftd, end tU^ 
can mm he aequlrad hy praotloe, practice, practice. 

Ber toCftftag the poettlcae of the various troops In the 
wnudee and tor dadin them rapidly, a very Ingeotoos 
9«toto1toft town devlaed by our offleers. Bor tnatance, 
when It to deetoad to aboUr a long column on the march, 
thh sartoae eleewnte of the conmand arft repreacnied 
by BbHe dtjtooy atcliw of cardboard, coil rpmotly to eeale, 
a dtattaMBlre bokw or ootoblnatton of CdCfft tor eadi 
btnaeh at the eervloe, plnsed one behind ahotber on a 
loag atrip of wood, wlild) may be laid on the wap 
totaet, ewodiig osaetly the proper 'dtotoaeft. B^hen It 
b eo e usee imcweety to deptoy, to tom Bbtt to the front, 
the aecttaeia aro takan bam the strip, ono by oao, end 
pinned to the smp la thdr order of ceadilng the lino. 

4- deployed One, or has of aklrialsfaers, to represented 
by aniall heade, atmng on wires wtoch may be bent in 
any mapa to eontorm to the oimdUton of the ground 
whidi BWy are supposed to occupy. 

ladlvMttal ptoeee of artillery are indleatod by single 
nd>lwftdad pltw; a battery by a ertmeon strip of card- 
board. A Ouauay oloek with movablo hands Is ussd by 
sftflh aids, tho hands bsliig set lo show the exact moment 
of a eertato phaas of the 


times ft hundred ftiilHw, and the conuMndev-in-chief is 
psrhilps twenty adlse to the rear. 

Bat to the bouse, or tent, which Is bis headquarters, 
there runs a network of stender cot>per wires, reaching 
to every pdnt wtaero bis troops are in position, and a 
small corps of operators with bead receivers clamped 
on are erar on the alert tor the Incoming stream of 
mces a g ae . And as fast aa they are received, an aide, 
according to their purport, ctaangoa a colored pin a frac- 
tion of an Inch on the map spread out before the Chief 
of Staff, and the map tWows whether tbey, the body of 


Scalaa, dnaiwy ewek, and indieatliig devieea used 
ia the war game. 

troops In questwo, ate Intrenched on a blUsIde, In an 
orebard, or bava forded a stream In the face of oppo- 
alHon. 

It to a great game, bnt It Is not a pastime. To a lay- 
man. It ml^t appear ndlcolons to watch the sertous- 
neito and «<»oentntlon of an eameat class of stndent 
officers, poring over a map and aimlessly moving little 
pins and bhxfte alsMt Its pictured surface. Bnt In the 
hands of t^oee men the satety of our country lies, and 
the atate ^ cm preparednoee tor war, with our tiny 
army. Our army now numbers thousands— -these gen- 
tlemen play the map game with hundreds of tbonsands, 
what we would require In time of war, and they know 
that such a number la necessary— and strive their 
mlirtitleet to learn bow to hold too enemy lu check with 


471 

oiir little lutmlfut iintil the volnbh>ers nuty t)e trained, 
which takes moutlisl May toe day of sacrlflce 1x3 
deferred ! 

Whwe Waate Newspapers Go 

W HAT becomes of the thousands upon thousands of 
newspapers that are discarded by readers on street 
cars, railroads, and in the homes? The quosllou must 
naturally obtrude Itself on ttie minds of many in the 
hurrying throngs to and from business, who note tbe 
disorderly Utter that collects at terminal stations. 

Waste newHpuiH‘rs are used almost exclusively In the 
manufacture of the cardboard or iiastebisird which goes 
to form the pu|)erlxiard box in which dressmakers. 
Shoemakers, and deiwrtmeut stores generally, deliver 
dresses, suits, shtxts, etc , and tme of the largest fac- 
torlcs In the I'ntted States for the manufueture of this 
kind of cardlioanl Is lix-ated just outside of I'hllndel- 
phla on the Schuvlkllt UWer at Mnnaynnk. 

Long trains of freight cars may Iw seen at Manayutik, 
any day, loaded with bales of waste newspaix-rs, the 
collection of many cities, which hu\e Ix-eii asseinhUxl 
here for conversion Into the eletiu sheets of enrdhoard 
that will be used later for fashioning a box lit to hold 
my lady's gown of daintiest chiffon or tnlle 
Tho preliminary operallon of unpucklng the hales of 
material which have lieeri put together by waste pHp4-r 
dealers is not an agreeable operation to witness As 
the mixed uewsitHjxjr refuse Is sold by weight, waste 
paper dealers are not overcareful In the sorting (jf the 
laaterlul, and tin cans and other heavy materials may 
be snrreptttloualy introduced at siune stage of the iinx-- 
oss of packing the small bundles which arc turned lu 
by Individual collectors of the material 

if one can stand the choking dust that arises as bales 
are opehed and sorted by the busy workers In the puix*r- 
board factory, and be watches tbe oix'ratlon of untiack- 
Ing, be will note the truly mlscellanetms character of 
toe conteuta of these bales of ‘‘waste paper,” which 
include newspapers of morning and afteru(H>ii editions 
with all their embellishments of acareheads In black 
and red. In company with a miscellaneous assortment 
of paper materia) like carnival streamers, har1e(inlii 
caiw, confetti, empty firecrackers, and all tbe other dis- 
carded iiaiier waste of homes, stores, and streets 
After a rough preliminary sorting lu which tho heav- 
ier adulterants are removed, toe mass of paper la 
ground to pulp In a special beating and washing engine. 
The mass la then led over strainers and the od4ls and 
ends of tin, bones, wooden toys, Iron and woolen mate- 
rial that have escaixsl the attention of the first sorters 
are removed. A 8|x3Cla} fnmaee is maintained for tho 
iuclueratioD of these foreign materials, the ash of which 
la utilised in other Industries It takes a lot of Inviting, 
pulping, and washing to transform the heterogeneous 
mass of mixed paiiers, which has the appearance of so 
much naelesH rubbish and waste, Into the clean card- 
board material Into which It Is ultimately taahlunwl. 

Tbe average suit or shtw box has a story of Us own, 
and ia not toe simple, prosaic article It looks. If my 
lady who unpacks the container of dainty shoes, slip- 
pers or garmeuta, as received from Uie atore, cviuld 
reconstruct tho materials of which the box la composed, 
site would be more aiiiiixed than the snbject of a fairy 
enchantment ; for forests 



have gone to the making of 
tlie new'spapers which 
form the siibstauco of the 
lx)x, the earth hua given up 
elay to its fashioning, and 
Interwoven with It are the 
streamers, firecracker caa«*s 
anti the various npimrel- 
ings of many a carnival. 
AddcHl to all this thert> 
might stand revealed many 
a thrilling story of llfe.'s 
comedy or tragedy ns told 
In the day's news. 

An Opening for Ameri- 
can Teachers in Germany, 
due to the war, Is isdnted 
out by tlie Amerb-raii eon 
sul at itroslan. H«'retofore 
nearly all the Kngllsli 
speaking teachers In Ger- 
man hcIiikiIn and universi- 
ties, ns well as Bnglish- 
sjteaklng tutors and gov- 
eriu-HscH la private fami- 
lies, have been nugllshimm 
and Plngllsb wtanen. As 
siM-h iiersons are now un- 
der a ban, there is a 
splendid o p p o r t u n 1 1 y 
for suitably quaillivsl 
Amerliuiiis to take th«*lr 
plaeea. 




The new U»ineh gun nounted on our latent dreadnowghtn. 

Rifles and Mortars 


Construction and Operation of Hi^jh- Velocity Direct -Fire Rifles and Low- Velocity High-Anfrle Fire Mortals 


I F H t.O'KJ-iKniiul shell Is Ured at Satidy Hook from a 
12-lnch coust-«letens(' rifle elevated to about eleveu 
def(ri*eK, and cburKWl with 280 pounds of powder, It 
will hit the side of a battleship dlstiinl 12,4lX) yards 
from (lie Kun. If a shell welghluR 82S pounds is llrod 
from one of our 12-ltich mortars, elevuttsi to an 
niiRle of iihout 4S degrees, and chnrRed with 5S pounds 
of powder, the shell will land n|sm the deck of the 
Slime battleship ut the sume range of 12,4(K) yards 
Uecause of Its high velocity, the tiaJi'Ctory, or line of 
flight, of the shell from the rllle will he verv flat, and 
It will lake only about twenty swomls to arrive at the 
target, lleeause of the high elevation of th8 mortar 
and Its low Initial lebs-lty of 1.325 feel a swond. Its 
shell will descrilie n parabolic curve of great height, 


lit some protected position at a considerable distance 
from the gun. 

Direct Are Is used mainly for naval guns on board 
ship and for rifles In coast fortifications; but It is used 
only to a limited extent In artillery work on land. Bx- 
eept in those cases where the Uermans, through their 
universal spy system, were thoroughly aoiualnted lie- 
forebatni with (he terrain, and were able to place their 
siege guns In locatlouB, the exact distances of which 
from the forts t«» be attacked were accurately known. It 
Is probable that the range was found by firing trial or 
■ range shots" and correcting the errors by observation 
from some artificial or natural elevation, or from aero- 
lilanes In the defense of harbors by iiermanent coast 
fortifications, the distance to the enemy Is determined 


by trlaugulallon from concealed obaarvatton Iidlntst 
located at the ends of a lengthy base Use, whaca Ingtru- 
mental observations determine the angles hetw^n the 
base Hue and the llnse to the ship; or elae the ahlp ls 
located by depression finders, such as the Lewii depres- 
sion finder used in our own roast fortlficattonSt Whtoh 
automatically record the range when the telescope Is 
focused uiiou the ship. 

Dlrrct-fire guns are umsl mainly for attacking Hio 
armorod portions of ships or the parapets ot f(«tlfies> 
tluiis, or bodies of troops in the field — Cor any tornn of 
attack, in fact. In which the gunner can sight directly 
on the target, 

Hlgh-augle fire, on the contrary, Is dlreoted against 
the thinner hortsontnl armor employed on the roofs of 


and it will be In the air 
for over a minute of time 
neciiiise of Its relnllvoly 
high Initial velocity and 
the l•(>lalivp short time of 
flight, the a,00(t-pound shell 
would reach Ihe ship with 
a high remaining velocity 
'hud large isaietmtlvc en- 
ergy ; In fa cl. It would be 
capable lit tlnil range of 
iwiielriitliig a tblekneas of 
armor wjiial (o the diam- 
eter of the shell, or say 
about twelve liiclies. 'Hie 
mortar shell, on the otliee 
liuiid, starting with a low 
veUwlty and snlijecled to 
the retarding effei’t of the 
atmosphere for oyer n 
minute of lime, would 
rcacli the shlii with a ver\ 
low velocity, and therefore 
would Is* capable of only n 
limited amount of penetra- 



turrets, or on the on» «r 
moro protactlre dacha of a 
warship. In flsld opera- 
tkaw It is used against the 
roofs of armored cupolas 
and the Tertteal protec- 
tion of whatever kind, 
which may he protecting 
Ihe garrison. In field op- 
erations In the open, the 
3-lnch field pieces use di- 
rect fire where It Is pos- 
sible; but because of the 
coucealmm}!, natural and 
artificial, of the troops to 
modern fighting, a large 
part of this attack must be 
aimed through Information 
given by observers In posl- 
timis on emlnenmi or tn 
aeroplanes. 

"Direct fire" Is used 
w 1 1 b htgb-veloolty guns 
elevated to not more than 
10 degreeo. 


lion; iieverllieless, Its en 
ergy would be siiflleieiil to 
enable It to jmss tbrougli 
the protective deck of a 
battlesblp and work Imvoe 
In Its engine room or 
magnslnes 

The lilgb-veloellv. dlieel 
fire rifle Is sighted 
directly ui>on Its i>li|fci, 
that is to say. Ihe gnu 
(loliiter miilidiiliis the ero.ss 
Wires of the gun tele.seoi)e 
dlrei’tly upon the ship; lii 
other words, he sees wlial 
he Is tiring ut The gun- 
ners who elevate and trsy- 
erss the m o r in r s of oiii 
coast fortifications, on the 
other hand, never see (heir 
target. They are entirely 
hidden from the direct 
vialon of the enem.t, and 
usually Ihe mortars and 
the gun detachments are 
111 deej) pits sunk well lie- 
low the level of the aur- 
rouiidlng terrain. The 
diitii for Ihe elcvntloti and 
traversing (movement tO 
right or left on a turn- 
ftable) of the mortar are 
worked out by a group of 
ufllcers v^io may be located 



“Cumd fire” le peed 
with, howltsers of low veloc- 
ity, olarated to not less 
than 16 degrees. 

"Blgh-augle fire” It naed 
wttk mortars of low veloc- 
ity, elevated to not lew 
than 45 degrees. 

At the present writing It 
Is estabUshed that the best 
armor-piercing ehot fired 
from the moat effective 
direct-fire gun Is Impotent 
on the present side annOF 
at ransM conseuuient on 
angles of etevatth^ gboat 
fifteen degrees, T^'iipioe- 
ity.,ls so gKatIr. reduced 
by the reslidmiae of tb» ktr 
that Bie {«malit(nf nio- 
iiH»i<;ttm of the peofe^tite 
merely aerves to tt 

helptasetr against Bio 
heavy dde ataor of the 
target. Direct fire hi# fe^ 
day a sore htoUgflMi of 
Ih'dsgeqta, md'oBl'.ifthfi*.’ 
■ftfii aoBw. (ltae''(h'-.hOH4‘ 
The Ifafilthg asfie for tg- 

llke^eiie ‘ 
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xVliiW* «r« other ooq- 
of <»rrie«e aud 
aWw ^ lUlliile, hut thcNm are 


i hdcotuea ao freet Ih rence but little treater than waa (irevtoualy attained 
icha the limit for at 85 degreOn. 8o on, by aaecesfdve roductlona of charge, 
here are other con- the ninge la abortened with eueceaatve aonea of dre till 
h of carriage and the minimum limit la reached. 


The limiting range te for an angle of (15 degrow with cnl properties would Ij 


~ » properties of radium, It seemwl to be expected by 
the general public, somewhat Irrationally, that Its laedl- 


ot^eetton of excemlve the amalleet powder charge that will result in stability 


i / 1 ; of flight AtaMllty of Bight means that in spite of the half of the «-urntlvc proiiortlcs 

to make a hit It Is low limit of veloelty and the Umlttng twist of the rimng made whloli have lM*eii 


IgMh'^ aiM flying prolectlle arrive of the bore of the mortar, tot high velocity, tin* gyro 
iifMit at the name .tontnnt. 

' ifi. .'hi a ilMtteiiTtfiiQg batUeablp 
M am of flight thna be- 
bo^ 4 Important fhetor, and it 

tlili dflinitti^ that the time 

aih ig in ttie air ahould not 

MMbA hheinliwto^ By changing conme 
httfl' wKti bf atwM, the commander of a 
iikati«nveii>ing anip^ in auoh a lonig in- 
terra) of tiantt aa thla. con readily place 
her at ottwv than the predlctod or ui- 
tleipgteil point where ahe la expected to 
he vrhen the shot atrlkea. This limit 
ptflnte, at jtke oatw range, to an angle 
oi prelection not exceeding 85 degrees, 
atnea at this angle It taken the projec- 
tile over a minute to perform Ite path 
of flight 

It la a peenllar edneidenee ttiat with c«wn*iii k> iMnowui «»• 
limiting rcntrlfltions ao widely diver- Kom tbs lUas railway at tl»« rear for brlnglug up the aminuultlo 

gent, the ooope of anglee of projootlon 

la aboat the aame. Tto tomi change in battery of French howitaera emplaced on concrete platforms 

elevatton tor direct Arc la limited to Verdun. 

15 degrees, and that tor mortar Are to 
20 degrees. These Itmltatiuna of the r 

upper angle thus prescribed place a great restriction on scoplc action of the elongated projectile shall still be 

the attainable range. On this account it has been nec- sutHcient to keep It steady In flight The wobbling of a 

essary to resort in mortar fire to whnt are called splniilug top that Is dying ont is an lllustnitlou of the 
“nones.” It is, <»f course, essential to cover every yard effect that a'too'low velocity might have oo a projectile 

of range between the oat«rmost and innermost limits fired from a gun. There is danger of the prujet'tlle 



seciuently iibtt?uloued. and 
111 the [lUhllc, finding Itself 
misled, will provi- Itself 
results which have nn- 
■en achlevtHl liiil for some 


A battery of French howitsers emplaced on concrete platforms 
open field near Verdun. 


scoplc action of the elongated projectile shall still h(> 
sufliclent to keep It steady In flight The wobbling of a 


of Are. “tumbling” end over end. tnlies or metal containers and us( 

At a maxlmnm voloolty, within the power of the gun, To give the mortar crew time to change the jaiwer screens, exactly us the radium sal 
behind a given projectile, the maximum range Is at- charge from one zone to the next, a certain “overlap" gard being paid to the gradual fall 

talned at 45 dsgreea, bat the minimum Is not attained of aones Is provided. The next lower powder charge la suiting from the ihsaij of the cm 


I degrees. The only way to get less range after 


to •“iich Htinare ceiitliiieter, lUid hiilf- 
Htreuglh and (luarter-slreuglh The 
IJ jjjj Hiiiallest n))pllcat(>r c-ontalns 7 inllM- 

grammes uud the hirgi-st l.’k) milli- 
grammes. ('apllinry glass tubes tilled 
with radhiiii sulphiite closely pin ked 
are used for Insertion Into oiH-nliigs in the bisly, In 
cases wht're the dlseustsl area coidd not Ih> reached in 
Hiij other way. thclr length turh*s from U to 1 ceiitl 
meters iind their diameters from Oil to Oil eentlmeter 
The radium emaiiHtioii Is sonud lines I'olleeted in glass 
tnlies or metal containers and used with appropriate 
Bcreens, exactly us the radium salts are used, due re- 
gard being paid to the gradual fall In radio oetivlty re- 
sulting from the dismy of the emanation It la also 


[» prescribed that at 45 degrees elevation the range will dissolved in distilled water i 


this anflle is arrived at is either to reduce the isiwder lie somewhat greater than the charge next alxive « 

Charge or increase the weight of the projectile, or both, degrees. To meet all tlieso requirements, eight i 

Since the longest ranges are of little value, on account of tire are prescribed and the conditions met are I 
of the Inherent Inaccuracies, It was decided In Uncle with illustrated. 

flam's service to build a mortar otfly strong enough to With such couiplicatluus Involvisl, ami In eonsh 
carry the heaviest r»rt>Jectlles to moderate ranges. A tlon <if the fact that the mortar crew Is hid lie 
comparatively light iirojectilo waa designed for the protecting iwrspets and dties not even see the inc 
outermost »one. With this projectile a certain portion target attacked, results are marvelous. A mortar 
of the total range is covered, llis limits of this lighter in recent firings obtained seven hits in eight sliol 


□E3 


i'imI, aiHl In consldera- 
r crew Is hid behind 


projectile of 824 pounds weight are between a maxi- 
mum of about 12,^ yards for 40 degrees, to a mini- 
mum of about H,70(t yards at 85 degrees elevation. 

With our latest mortars, of graater length and using 
a sharper noeed projectile, an extreme range of ltf,(K)0 
yards has been reached. Theee are being emplaetxl at 
Fanawa. 

An aiiproaching battleship Is fired u(K>n by uiorturs 
at the ontarm<i8t range, and finally arrives at safe 
anchorage on account of the limiting angle of 86 degn>es 
elevation, which results In the shortest irassible range for 
the mortar under the restriction formerly adverted to 
Alive to this situation, the mortar man employs . a 
heavier projectile of 1,W0 pounds weight, the same as 
that used to a 12-luch dlreot-flre guu; and so reduces 


a range upproxlmatety HMHSi .vards, or nearly six miles. 
iHiat all ditfhrultles have been met and overcome. In the 


/irr fun ’ ~ 

Relative sizea of direct and indirect-fire guna, powder 
charges and shells. 

V and ndmhdstered by drink- 
ing or Inji'cttoii The ra- 
dium water Is prepared by 
hulihllng radium enianullon 
through dhttll’ed water, 
which Is then slowly drawn 
ofl liilo bottles The bot- 




Relative angles of elevation and trajectories of 
shells from 12-ineh rifles and 12-inch mortars. 


table and adequate method greater than the I 


fully iMicked for delivery 
to all tuirts of the klugdcuu. 
The apparatus at the In- 
stitute Is designed to give 
.sohillons with an activity 
IK-r liter, an ucllvlly iiiiich 
the radioactive water from 


of eorreetlon for ahnormal 
conditions of atmosidien-, 
wind, and travel of the tar- 
get. that will give a mor- 
tar crew a fair chance of 


natural sotirccK. 

As a drink radium t 
luxury, situs* a very i 


a achlevemeut In radium v 


which t h e servants of 
Uncle Sum, who are re- 
sponsible for this accom- 


ward estimated that he had drni 
wtM-lii 

itadluui wat<*r has the flat taste 


on being nsketl to sample the 
efore learning Its cost, and aftcr- 
hc had drunk about a dollar's 


pUshment, flntl a solid de- distilled water, together with i 


■mm «f f r* «if AMFtM baUerles. 


’ akm *» to itlaiu tte W bat slightly fceen attained by the metboda of mortar fire. 

45£|ii|4to''>itokC^ iflll togt «f 4« flkirWM with this 

.*fsilij«i«^#4^ mi« psMMwfly AttotoM At 86 flegrMs Paofcags tor FoimI Pest.— a patent, No. 1,107,339, 
liMitor Mg. 1B4 tow JMtohliBliM a fw the invMllon «f Ira A. MlUlron of New York city, 


rstoit’ . <it' Iviatahte (tompartaDsala gad etutossd in a eoatabuir. 


gree of satisfaction. In no flavor, and its effect, so far as the writer's experience 

foreign country has m goes, is to render one e\treinel> Mleep> for the rest of 

great a measure of success the day. 

ids of mortar fire. For these reasons alone It is not probable that radium 

water will ever rival a John Ckdllns or any similar 

—A patent, No. 1,107,339, prer*aratlon as a beverage, even for tuilllonalres. (Vm- 

MlUlron of New York oityi «ldere<l as a medicine one “dose” Is of no use. it has 

In which the oukh* taken continuously for some time, and the patient 

A little WMght by who starta taking radium water usually has to con- 

Wi^pers having a, TmtninB. amne about one hundred dollars' worth before Us bene- 
•ad en ri ow d in » oontalnar. perceived. 


474 


R^liNTLY PATENTED INVSMTlONE 

caluian« «re open to nil patOMteee. 'llie 
ootleoi «rr Inaerted l>y epeeiat arrangnmeDt 
witb tbn tnvoBtora. Terma on application to tbe 
Advi'rtlBlng lAittartDieut of the HoiaHTiric 
Amhuicah. 


PeMalBltiK to Apparel. 

KO<)T REST.— «. U Terra, Anahuac, Teaaa. 
Thla rcat U eapeciallv adapted for aupportlng 
the foot durinc ahoe pfillahiiiK, anil aultable for 
uae la abopa or In otlier plawa. wherein a eup 
port 1* provided, bavlug iiieane for clamplmt 
the ehix' to the aiipport, and a etand with 
wblib the Hupport la ao eoiiuei'ted that It may 
he adjuated to tlie pruiier height for engage- 
ment or the Khoe l.v tin- grips 

HUOK liACE TIP— C. It JgrrOBPB, 18 
tinloii I'lirk Av( , Jaiiialea, New York, N. Y. 
Tbia lu\entl»ii provider a tip for aboe and 
other liiiiiigM whhli la more firmly attached to 
the lailtigN thiiii other tips of the aanic claaa, 
and whidi hen tlu additional tanetlon of aerv- 
lug as n rimieiitiig or attarblng dcTlca for the 
free end of the lacing 

Pertaining to Awtatlon. 

AKltltriANK— V. N. KoaATO, 166 Nepper- 
han Ave,, Yolikera, N. Y. The Inventor pro- 
vldea an neroplaiiu Iwdy having longltadlually 
arrnugod panaagewaya fur air, and auch ima- 
aagewayu are controlled by certain pivoted 
doors or ahuttcra fur the purpoae of Incroaalng 



AEBOPLANK 


the safety of the devlee in case of aeeldent 
lie also prnvldea an upwardly Inclined paaaage- 
way throngh the aeroplane Imdy and mounts 
therein a wboel having geared cuiineetlniis 
with an auxiliary propeller for the purpoae of 
ateadying the maehlne In ordinary flight 

SAFETY AEHOPI.ANE -- T S IlATNBa, 
care of Seim and Austin, Huy t'lty, T«i The 
Invention provides a nicnue whorehy the avia- 
tor uiBV detarh hlmaelf from the main or 
heavier portion of Uie eonatiiKtUiu and he sent 
to the earth In safety while seated on the usual 
seat of the machine and supported for gradual 
deaeeiit hy means of the upper of the two 
plane may la> utlllxcd, to effect the desired 
the nature of a parachute 

ClIRVINO RIB KOH THE SUPPORTING 
RURb'AfMH OK AEROPLANES— r, 0, Hl- 
tiOTt, P, O, Box 145, Lawrciiee, Kan. This 
iDTeutlon relates particularly to the supporting 
riba of that type which may be curved, or the 
curve eliminated at the will of the operator, 
the object being to provide rlhs of a certain 
structure wberehy the supporting Iteama of the 
plane mn.v hr utilized, to effect the desired 
curvature of the rib, by rotating the said sup- 
porting beama 

Klentriral ISeTiceB. 

STARTING BGX— M TaioUan, 241 Woos- 
ter St , New York N Y This Improvement 
provides n box wherein all eleetrhal eunuee 
tloDi are protecthclj covered, provides a re 
slstanre unit operahly constructed independent 
of the eontalnliig hex thereof; and provides a 
terminal pnnel nrriiiigeil to receive the elec 
trlcal supply clniilnr leads. 

BRUSH HOMIER —A N. Hauuabone, 18 
Cuyahoga St , \krou, Ohio The Inveutlon has 
for Its ohjeit to iirovhlc a devleii espi-dally 
adapted for holding eonimutator hrushes of 
elertrleal apparatus, wIiitcIii h holder Is pro 
rtded foriued fiuui two pleies ut ataiiipud 



RRHSIT nOMIKH 

metal, folded or hent In such manner ns to pro 
\lile a siibstantlallj Itox-shapCd hold, i having 
wiiv" or guides |o support the ordldorv carlron 
hruflh for adjBStment, and wberetn resilient 
means Is also provided, adapted to engage the 
hruNh to pi ess It toward the face of the luni- 

EI.EVTKH' CLOCK.— r,e CMr. 49 MUden 
],,aDe. New York, N. Y In order to, taaure 
great luinraiy and to rivqutre a mladiuWn 
amount of electric current for actuattBp the 
eloek, UHv Is made of an auxiliary spging MMT' 
tng device placed under tension by the asAton 
of the suliBOld and adapted to drive tb« train 
of gear wTmoIb of the time mcehsnisin during 




H. Hgraorn. Hawarden, Maat. 

rslatss gvnerally to syatama ut i l t mw ggl 
ply, and more partlculariy to nndlgi tut 
lug a genenitar into or oUt vt « 9 <«tNMtlra 
rolatiou with the atorage tMttarjr, Hiiir tgmettoti 
determining the oparattoa Of tM Mild t«fiM 
being the E. M. K. of the 

WINDMILL POWER PLAlft.-e-A* *1- Hi*-.; 
Rorn. Hawarden, Hoot. TMa inventloo ntttm 
geueraiiy to windMMl potror plant*, ami U pa^ 
tleularly directed to loetboda of control >i tbo 
‘vent that tbe wind VarlH tta votoclty or Mae* 
o aucta a Velodty that tha roltaga gweratad 
Hsmmes exceadva. 

ummo or OPBiUTINO BUPCTBOHAa- , 
MirnC RTtelKlNO TOOLS BY MUBAMR OF 
ALTERNATING CCRRBNT.-4 a RtmOUHt, 
BerUO'UchtcrfeldavWeat, aarawny. ThU In- 1 
veotlon relatea to a new method of operattoi! 


alternating current with the aid of aynifliRraous 
interrupters, whereby a aatUfactory workiag 
of tbe striking tool 1* obtalnod, while all apndu 
during tbe intormptlon of tho enmmt nro 
avoided. 


BEET UAHVE8TBB. — H. 

SterUug, Colo. This invention has reference 
particularly to a harvester provided with 
it-top rutting mecbaolsu. The purpoM otj 
the Improvement la to provide a atmple and 
Inexpensive beet harvester, strong In constrne- 
and having an adjustable top-cutting 
mechanism. 

HAT RACK.— B. H. aAONOM, 116 House I 
Bldg, Pittsburgh, Pa An object here la 
provide an Improved structure which may 
readily placed in position upon the vsragon and] 
readily and easily removed Another object is! 

provide a structure which la comparatively! 
light but strong, and adapted to receive loadaj 
' different inatorlal In addition to hay. 
SANITARY MILKPROTBCTO R.— C. E. 
Nabt, lUcorgctown, Ind. Tbe Invention 
vldcs a device for connection with a row, and aoj 
arranged that It may be aupported Inclosing | 
the udder of the cow, In such manne 
protect the udder from eontact with 
matters, and wheroln mocbanlsm la provided 
fur supporting the device 

ROTARY STUMP EXTRACTOR AND LIFT. 
-A L Misihg. care of Pan-American lAnd and 
, umber Co , P O Box 910, New Orleans, La. 
'he purpose hero is to provide an Improved; 
mndiinc whereby to sever the ro ' 
id extract the stump tu a manner to prodoco 
minimum dlsturtmnce of tbe ground, to that 
e ground is left suhstanttally Intact 'for eol- 
tlvatloD. 

BGGT KASTENBR FOB DRILLS.— T. C. 
Gahhitt, Lincoln, Kan. This invention relates] 
grain drills generally, and more particularly 
a scraper attachment for diek farrow open- 
< It provides a novel means for artanglBg| 
and sttsehtng a scraper to tbe disk, whereby 
tbe scraper may be adjusted to work 
the disk, and to take up wear as tbe scraper or 
disk becomes worn. 

SILAGE HANDLING AVVABATU8.- 
BsAHg, Legrand, Iowa This apparatus la 
capable of Installation In connection with any 
wherein a carrier Is arranged to travel; 
from the silo to the place of disposal, and I 
wherein the carrier Is arranged In such man-' 
that tbe load may be dumped whenever* 
desired, and wherein tripping mecbaulam Is 
provided for operating the dumping meehanl 
of the carrier, tho said mechanism being 
arranged that it may be operated to dump the 
■arrlcr at any point. 

CHECK ROWER STAKE— D. M. Li 
iorkweU Mty, Iowa The ioventlon ts an 
pruvenient In check rower stakes, and haa for] 
ohjwt to provide a stake of tbe ebarkrter 






CHECK HOWEi STAKX. 


specifled, for supporting the end of the 
' -c. and wherein means Is provided A 
[enient by the check wife, and other oieassj 
supporting the said engaging means for 
veiueot laterally with respect to tbe wire. 
•LAMB — A. J. Banks, Montour, Iowa. The] 
eiitlou refers to wire fence ooustmetion, 
whore the wire mesh Is tightly stretched he-| 
posts and secured thereto, this m- ; 
ijulriiig that moans tor <iulck and 

with said mesh must be provided and 
which means are connected with the stvetchtigi 
apparatns, and It was in order to 


I expeditions and easy manner that the tn- 
intlon was eoncelTSd, this soMtitutlag tbs 
sin object of 


or Qeslerwl ItsMNg*. 

GEODETICAL UNIVERSAL. INWRUlfENT, 
-H. H Von WiNMiuiALona, Rl«*lera«iibn((, 
lear Vienna. Anstrla-B«Dg»*p. . The telescope 
esrrier Is consiS'ncted m a dUpferi ’Duct is to 
Mf, It comprises two stfhts eonMotiei . by • 
hrtile detsebed from tbe other twrta t^'lfieMl- 
atnupeat. Therefore the UuMrMMlt' h* 
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of Aloytlons r. Lntg, egni iM JliW ] 

Mereantil* Co,. BekM, JU«, SHiis ftetlM 

prisee A stun board ut piglie UWaR a M*r of 
tllumlMtlng devices sloag Its top and 
and beartag on lu front facs th* tMam I* M 
exhibited. Theee tblnga may of nohMa be iet.<| 
tern or plctnrea, or any form of repreaantatioa 
which te ukeful for tbe advertiser's pnrpess. 

RIDBWALK AIR AND LIGHT GBATIMO.- 
B. Bsrsoh, 1118 Van Alst Ave., Astoria, Mew 
York, N. Y. The general objecte of tbe laven- 
tloB are to improve and stmpUty the eoastrnc- 
tton of gratinga ao aa to be reliable and eS- 
dent in use, extremely simple and durable. 
Tbe laveation relatee to gratlags eapeclally tor 
use la ildewBlka for permlttlag light and air 
to paes Into basements and cellars. 

NON-REFILLABLE BOTTLE.— R. T. Kuas, 
care of 3. P. Ryan, 168 B. setb 8t., Ntw York. 
N. Y. This bottle or rassel. after Its contents; 
have been dispensed, cannot be refilled without 
th* bottle, thus eervlng ae an sff. 
for prevanting tbe lale of liquids 


SPOOL.— T. C Hoswman, 10 Jones St., 
Bronx, New York, N. Y. nis lavsnHon rs- 
Istes to spools, sad has retotsnee mow par- 
tleularly to spools made of pasteboard i and ths 
object thereof is to provide a slmpls, strong, 
and Inexpensive spool In which ths flanges and 
tbe central tubular portion at the epool are] 
rigidly connected. 

DUPLEX ENVELOP. — A. MlUdtt. Albe-j 
msrle, M. C. Ur. Mlller'e tnventloa is an lip- 
provemeat la tbs small dupUa or “twin” sa>; 
velops designed psrtlcuUtly tor uas In cbntobes! 


FASTBNINQ— -A. F. NimgNT, 2>1 W. Slat 
St., New York, N. Y. ThU toftenlng to for ass 
OB house and sidewalk awuiugs, caaeplee, 
tente, vehicle eoveri, eurtatne and slrollar de- 
. for coDvcnlent atteehment to tbe tobrlcj 
covering sod for seeurely bolding tbs 
place OB Its framework or other 



tag! la plane, espadidHp 1« dCtoWMlJ Ifidd 
weather, 

KODAK TOgWdWV-lai; *Mf' 


n. X, 

iiSiSm 


at weM''i< 

■ ■ ■ b* WWIViL 

)tt «r ellHHi, )» 

NON BtOJldXm i 

IChiTMag, #10 ' ‘ 

G. 1. HaowF, N. 

patditt tfca imwitihl^ .ilcoi^ 

formed with a tojf AttodiM n , 

'pecte, wbtob ih-mm ,dr* aonteMtod# 

'Wkarehy a« the 'tasom tha rntjlito'E- 

-^tod tor auoawttliw'liba-tod at ' 

.a bortooatat dr 'alMHlta«*MiF^‘«oHlMmtot 


tioa'Gps.'J. 

son, Mich, llto object of tfcto ImpMV^t Ij 
to prorNto a oyatem so atvaiidod tt>at; dftw 
may bo drawa from the main at an titim Vf ' 
gardleaa at tamperature coadttloim. and VMM’ 
has of whathar or not tba asUAl omhH |M 

COMBIMBD BLOTTER HOLDEE AHK> 
HAND REST.— A. E, SdinmM, mg 0*y. 
Mleh. ne lavaatloa to a baadafaat fffVIdMI 
witb nuaat tor boUlng an nrdlaaay mmg AM 
partlcniarly adaptod tor mm at baoUMfSato, 
but atoo aervleaBbto for gaaaral waa «t trHIeVu. 

Tha ruler posaessM tba , daatoad f 

permit Its baadtag In It* «m 1 

TREATMENT FOR OILS, FATS, AMD TOE 
LIKE— N. Tb«*W. 6 Broad dttoat -JHaao, 
London, E.C,, England. Tha ab|**tt pam ttfo 
to improva tba qoaHty gad to alter, aa mdy ha 
daslrad, the propeVttoa of aU*. tota, and fjb* 
Ilk*, laaiudliig uawtorated fatty beM* «ad 
thato glyeerlda, e. g snob aa in«d to aebp and 
caadla tadustrlea, mara parttealarly by hontam 
lag tba aarn*. L a., by altartog tbair mdlHnS 
point and hy deodortsiag and bioMbtog tba 
“ma. 

OVEN.— c & lhaun. 868 prairia ut., Jatk- 
aoavUle, in. In tbe present patent ttto abjtoet 
of ths iDTsatloa to tbe provision of aa laMpMi- 
stve, simpit, sad eflbtont oven la wbtoib th* 



eonttoettoB and ekpauttoa of to* ovaa body 
'etrueture to balanced by a granulated boa- 


etraetnre of tha even. , j 

animal TSAP.-J. E- Bnav, 4#l iDliUltoA 
Av«., ladtonapoHs, laA The lUfeatloa Da* M 
erenee te aalnmt tikps of a Xtod suttahto M 


kl Utog vat* d bd B>ito .' ;_«ot » pa rtM^^; 


a' trap of (Ml !jl 


la wbleh tbe tn^gper 1* vaadawd . 
siHva tor aaabitog aalumto to 
"ME**. 

INDESTRUCCrBLE AND 

oumkino Ghp— r. jodi.—^ 

.X, Eteptoton. N.' X, N. X Tha ... , 
tWvahUon to OwapnAMtoad. la 
he lireawd of mo«W'M VaMtoV 
. .... MM iHteteiitol at . eeMpMdtlen. (d 
.tlllWebr ba taad«*0 atoii^^ 

'(fOtehM to oftea, EauEOL 'ItodrditidlSSte % . 
tte ^ to a«>|i*t;to 

ciohBrtismoN ■'#»’ i" ' ' 

*mtov«toir 

iiMbdMd' -fl 
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■. ^KUm 
a«li#>li!«';l^l^!^B<d)«M. CMMk. tiM «i 

w^f^y , , >H mtm, **1 1 

b»MM4Mut;ib<M'^*S Awa a* SAtiwt, la whkk 



ttw aiaoavt of an«att*tic admiaiitorod «a; 
Mtllr re«alat«4, antf la iHtteh tb« aawtlMtlr 
bofot* bda« aOialatHmd to tho patint 1* 
tpmad: oMf a tug$ ana to fadUttte tbo | 
ovapwratioB of tb« moo. 

MOMAL FOB 8UBUABINBI VB8«BLa.— F. 
A. toMflMKiTa, 8 Campbell Road, Hallfaz, Nora 
Beotia. CaBada. Vbla laveattoa provldei a 
I olfoat or sic- 



aMRAt FOB 8UBMAB1NX 


Bale openble from a atattoa witua a at 
antired Tvaae) ; provUea nmaiM for Uberattnc 
«tU aatd device; provWea a Tbrietar of olffnala 
cantad by oaM daetc* aad operable from witbta 
the ball of the aabamwad veaael; providea aatt- 
abla devtoea for eatablUblat commaoleaUoa 
with tbo iBiaatea of the eaboiarBod veaaol; pro- 
*|MMa BMaaa fbr aappiyiac a aahmerced 


tbe «lbvatl|ob thareeit 
BMOKB A»D rmarMtvait.-.A a gob- 
, IM mm BM8« FlttaMutfi, Va. «Ma 

I Co ImproroBiaBte la 
Ntaovfaf eftrloaa Bob- 

— 

Sat*^ ' “ 

, Vt, i«F<KMHiabi< cts •t.., 

tumom, hiaoia .to' wad ad pwaaat 

,,lba«|illia|tta.lN^ itn^ la jrteftwWf *«iWbfb»c| 



Id' 



li a bdi i ^ e a .tc ''Biada ■«» of aaatpai*«niy fe*! 

« aiiN mapflaM a pair of aprlai lawa 
mar be nadtly apaatd or eioaad by 
^iilv a bMcM a«t 
ADFOATAIILB hand BTAin>.~W. Dowb- 
fm> BM8 Oraad Cratral Htatlon, Now York. 

) JI. Y. Yba laeaBtloa providea a hand atarap, 
wltb aa adiaatable frame for anpportloc a 
pMraaty Of Mmovable or lotcrchaa«eable 
alamF 4ea)tata whereby tbe device may be 
laaFthaBad Or abovtCaed aecordlai to tbe 
Mi«th of tbo word, aama oc lesead to be 
ataibped or prlated. 

aORBB PaOTHmB.— J. W. Mibi 
Iia1fa«r< N. u TbU loveattoa providea a de- 
vlee for elMtaally protactlaa a taorae'a mouth 
ftom attacba by bot^tea. at tbe aamw Ume at- 
lowlav noraial breatbiag of tbe aalmal. it alaol 



IIOKBR PBOTBCTOB. 


rovlte for 
iBfM that 
latter may eat or 


LOCK FOB HAND BAOB.- 

778 Proapaet Ave„ Bronx, N. Y. A atad la 
mounted oa a frame loemher of the Imwi. tbla 
atad havlaii bearlaae la which tbe termtnala of J 
a handle are Joaraaled, there bcins a toacue| 
aecured to the companion frame member, for 
movement la a reoeee la the atud, 
terminal of a bolt member, dlepot 

hollow portion of tbe handle aad la a 


lag In tbe tongne to hold the tongue relatively 
to tbe atud aad with the frame members 
getber. 

BLBVATOB WBBNCH.-G. F, Laava. Blec- 
tra, 1^eua. TUa inventor provides a dovlee 
UBO In rotary drilling machines for supporting 
tbe drill pipe and for bolding it from rotation 
during tbe nleastng of tbe several Joints of] 
the pipe wheo It la neccaaury to withdraw the 
drtll from the well bole. 

STRAIGHT KDUfi.— O. W. Paira, 311Sj 
Browder St., Dallaa Tex. The purpose in tblsj 
le to provide a tool especially adapted for 
r bangers' use, wberein mecbanlam la pro- 



htbaiout EPOC. 

L la connection with the straight edge, for 
eompenaating for wsrplng or bending, to per- 
mlt tbe ed^ to be returned to iu ortglnol 
stralfbt condition With the present Invention 
tbe straight edge will not warp so readily aa 


TONGS. — J. H. Kunua, Tulsa, Okla. Ad- 
ww Cnay A Bplllcrs, same place. The object 
bero la to provide tonga wberein an operating 
levar or handle la provided with which co- 
opnates a curved abort lever or gripping Jaw, 
tbf tongs bring especially adapted for use with 
pe or otber articles of circular cross section, 
Ml wbetria the article may bo quickly grasped 
; ralaased. 

PIWJ CDTTBB— J. T. BopEig, care of City 
Water Co., Chattaoooga, Tenn. Tko Invention 
Mlatoo to devices for cutUng pipe, mow eape-j 
riatly watsr pipe or other Urge pipe wMcb Uj 
la uaa, for the purpose of making connection^ 
etc. An object la to provide a davlca tbs use I 
Of which will save time, labor, and axpaasc la 
ittlpg pipe. 

BXTBNBION I>ADDIIB. — P. B. loagaoB 

r l B. AmmaaoH, »MVi Mth St. Brooklyn.] 
Y. tho tavoatioa providea a teddwr eapablo 
ml brias oxtaaded la a vary simple aad secure 
To accottpllsh this, use la made ofj 
aide pleeea coauetstlnB with each 
, by: adjuatabie raaga or steps and adjaat. 
t jribly aa«orod to th# mala aide pieces Of tbs 

' (40M1CAL 'tNST«0»n»Wf— "• C- 

HoapHul. Bldora. lOwa, th* 
diyiiW^-pMttak iwyttinibMW te latWSiNBte 
SlMMflgtt' 'ri#Mplt 'Si# » B '» , ‘ 


atructod that tbs componaat parte theraof 
be readily put together aad readily separated 
from obo another according to the necessities 
of actual practice; and when assembled they 
can be locked In any drslwd position of adjust- 
ment by the operator ualng tbo tame. 

ROCK nniLU— M. HMirn, Wsbee, ArU. 
The Improvemont rcfori to rock drilla, and 
more particularly to the drill bits used In rock 
drilling and of that type provided with a aide 
Inlet throufrii which cither atr or water, or 
both, may be Introduced under atmospheric or 


COMBINATION TOOU—L. I( Bmitu, 
lege Place, Wash. This invention rolatea 
combination tool Involving primarily a wagon 
or buggy wrench of novel form adjiislahle 
adapt It to nuts or burrs ot dlffcreut sli 
Associated with tbe shanks of tbe wroiKli 
practice, and co-acting therewith, ore termed 
dUterent tools. 

ntoatlBC and Lighting. 

0A80L1NID LIQHTEU.— C. V. tloorgk, rare 
of Hoofer Novelty Po . 324 Dlvlalnn 8t , Spo- 
kane, Wash. Thia device la capable ot being 
carried la the pocket and tbe wick may be 
Ignited by meana of a spark struck from a bod 
when abraded by steel, and wherein the movi 
meat of a single element extends the wlel 
Btrikea a stream of eparks In the direction of 
tee vrick. Igniting the same, and wbereli 
wick when not In use is retained in a c 
receptacle. 

SAFETY BKTINOriBHEn FOR IAMI‘8 — 1 
F. KaicH, 664 B. lC8tb St , Dronx, New York, 
N. Y. This cxtlngnlahcr Is for lamps burning 
oil, petroleum and like liquids, and Is arranged 
to automatically extinguish the burner 6am 
case the lamp la upset, to allow of carrying the 
llgbted lamp about by a p«‘rson without 
marically extinguishing tbe burning name 
in case tec person carrying the llgbted lamp 
Btumblea and loses hold on the lamp, then the 
Same la automatically extinguished. 

HOBBOhOld rUIUIOB. 

SALT HHAKBH.— A. Mbndumon, 482 Marcy 
Ave., Brooklyn, N. Y Thia salt shaker pro- 
voots caking or lumping of salt within the cel 
lar and secures a free discharge of the bbU. 
and also provides for tho return of any salt 
that may accumulate upon the outer face of| 
tbe dleebargi> plate. 

SHADE tIANOKH— W TiwijANOSgl, Patch- 
oguo, N Y. ITjc shade holder has two vertical 
guide-bars spared apart, around each of which 
there le slidably disposed a guide member hav- 
ing a shade bracket, a cord being secured to 
one of the guide members, the cord passing 
over a mcuihcr at the top of the guide l>a 
which tbe guide menilM>r Is mounted and then 
over a member at th<‘ top of Ihe otlier guide 
bar, a second cord being M-tured to tbe i 



SnADE nANOEk. 


gntdo member and passing over a member at 
the top of the last named guide bar The ends 
of tbeao Itara pass between elsmp menilHTH for 
bolding teem witb the guide members and 
brackets at predetermined heights Iu tbe 
brackets there are reccaaes ter the ends of the 
: of the shade roller and means provide 
for preventing the longitudinal movement of 
the roller relatively to the brackets 

TRAY nOLDlNQ ATTArDMENT TOR »KD- 
BTBAD8. — 8. A. HEKruix, Box 826, 8an Uar- 
Tex. This Invention ln( ludes one or mure 
abelves or trays adapted to be swung over a 
for the purpose of bringing food, drink, or 
other article into proximity to a patient The 
trnys are also adapted for vertical adjustment, 
tbe vertical rod in which they are sup- 
ported te sccurt»d to a bedpost detachably. 

PERCOLATOR.— P. Pons and C. AHcnsM- 
aAi7i.T, Sylvan Lake, Alberta. Canada. This In- 
vention providea a percolator which can be 
nianafacturod In different forms, slses and 
styles, by means of which Infusions of varying 
degreoa of strength can bo prepared from tea, 
coffee, and other subatancfw, with extreme ra- 
pidity, vrith employment ot a minimum heat, 
which la vseU adapted for use by hunters, 
oampera. prospectors and the like, as well as 
in tto household. 

BROOM.— n. J. Btrdve, care of The Deah- 
ler Broom Factory, Doahler, Neb. This Inveo- 
talBtea more particularly to tee lout 
wRiak Brooms Iu barhar shops aad like pi 
The lOBg Sbers In thaaa Brooms do not properly 
rataforcc obo UBottar aud tka strain egartad, 
Ms t* tbtlr Imiiki fHUtte IS tbf Kbars btsak- 


I tag off at the rear ends, Itcaldcs, the dbera do 
not offer the proper resistance for brushing. 
The present Invention overcomes tbe stated 
detects. 


Btaohimaa maabantoril toawlaaa. 

FLBYIHLB COUPLING.— W. J, FUAMcEa. 
New Brunswick, N, ,t The object of this In- 
veutor la to provide a loupllng arranged to 
Insure the proper frauKinlHslon ot power from 
one shaft to snuther, even should such coupled 
shafts be out of line or out of center, to rc- 
duis" the wear of the parts of tho coupling to 
a minimum and to allow convenient replacing 
of worn out or broken lint springs or shims 
without requiring renewing of tbe keepers of 
the Ucxible couuectlons 

HAND KIIIIOAHM -M NavARno and B 
Navauiio, Amlras 2, !,« Plednd, Mexico, The 

I.iigcr type. In which use Is made of the recoil 
to ri Oder tbe dreiiriji autroDstli as to ejecting 
shells aud reloading It provident Improve- 



nANP PTBRAUM 

ments In hand ffrenrms of the above type 
whereby the ffrlng muy Im> prtiduced period 
Icallv on the user pressing the trigger or the 
nrliig may he rendered continuous until all or 
a drslrcd number of cartridges have lieen Urrd 

KHIP'H ENGINE ROOM 8IGNAI, - O K 
IbsisTRAM), 17U Carroll 8t„ Ilrooklyn, N, Y 
This Inventor provides a signal, embodying lu- 
dkalor InstrunientM and a tbird memlter op- 
eratively connected with both of tbe tlrst- 
meutloDcd lustrumeuts to disclose by tbe opera- 
tion of tbe machinery If the directions trans- 
mitted through tbe signal iMslrumentH are put 
Into effect : provides means for disclosing by 
the use of said Instruments tbe condition of 
the macbluery of the vessel ; and slmpllllos the 
coDstruetlou of tbo signal mccbanlsm aud In- 
stallation. 

I’ttMP— J, K WXATBR, Box 272, Twin Falls, 
Idaho. Tills Invention relates more particu- 
larly to balanced compound pumps of ibe re 
< iproentlug type provided with translating 
plungers mid swinging, reciprocstlng pump 
iiieiubers It provides a pump in which the 
powei required to pump liquid Is reduced to a 
mlnlinuiii by balancing the moving parts of the 

OILER— F. W, Flavin, Naples, 8. D The 
oiler Is ter use with crank or wrist boxes, or 
III any otber position where it Is deslriid to 
feed lubricant by forie to a bearing or tho like, 
wberein a container Is provided ter connection 
with the bearing or other part to be oiled and 
otber mecbanlsm operoted by tbo moving of the 
rotating element ter feeding the lubricant 

BRICK CLEANING M A C H I N B.— J O. 
8W1HUKR, 616 Rosselli' 8t , Jacksonville, Fla 
Tbe Invention provides n machine eapectally 
adapted for removing luortnr and the like from 
bricks to prepare them for reunc, and having 
mechanism for tboroiighly cleaning the entire 
surface of the brick, mid for Anally discharg- 
ing the brick In condition to be used again, 

ArKimiUK GATE— C. A, COBBta, Bound 
Dench, Conn This Invention relates to attach- 
ments for moving picture machines, and par- 
ticularly to that part known as an aperturs 
gate, and has ter an object to provide an Im- 
proved structure for use In connection with 
aims provided with a plurality of rows ot 

ITNIVKRHAL STONKWORKING MACHINE. 
--<), Uaiier, 681 B 20th Ht , Brooklyn, N. Y. 
Among the objects of the Invention la the pro- 
vision of an attachment for an ordinary polish- 
ing machine whereby the grinding wheel may 
be adjusted vertically simultaneously with the 
usual adjustments of tbo radlui arms ot tbo 
maebtno. 

STAMP FEEDING M H C H A N I 8 M,— J. 
Ibabba, Habana, Cuba. Thia Invention pro- 
vides mechanism having means for varying tbe 
speed of the feed of tbe stamps ; provides a 
macliino arranged to readily effect the duplex 
action ; and provides adjastraents for regulat- 
ing the speed and the feed, access to which 
adjuatraenta la oaslly aud readily obtained. 

CONCENTRATOR— H P MclNTiai, 446 8. 
6tb Ave , Tucson, Arlx This device la for use 
In concentratiug ores and Is cheap to manufac- 
ture. An object of the Inventor is to provide a 
device In which a great economy ot water la 
effected, and having a large capacity In pro- 
portion to Its steo. The device Is of a portable 
nature 

CEMENT TILE MAKING MACHINE— C, F. 
K KuBTza and W Uillarp. Address tbe tet- 
ter, Box 624. Stratford, Canada The object of 
tbe Invention te to devise a machine In which 
all mannal labor will be dispensed with In r«- 
movlBi tbo tile from tbo mold to the receiving 

tebl* m 4 ti>« OTtFUt tbertof iiuttortollr to- 
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patent you aan write (ulVy and freely to Muan 
tf Co for adriec in reoard to dM liM w'ay of i 
obteinutp protaetioa. Pleaea eend ikatdiee or a i 
modal of your invention and a daaeription of 
the davioe. explaining ita operation. 

All oommunieationa arc atrietly eonfidantial 
Our vaat praettaa. extending over a period of ' 
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Qassified Advertisements I 


DROP DKAD ONES AWAKE I Ornh thia new 
Invention Irow prioed, waterpower home maaeaae 
machine. M^eal, marveloiui.niycterlaui Nowfleid 
BIX proflta. Hold on money beck auarantee "Mani- 
warweoldfiln lOmlnutee.illlnSiraye.'' "Parker cofla 
AAratday." VauKhn 'maoblnehaamerlt. aendedoa " 


or replacement, nnd wherein uiucbAnlam Ui pro- connected to a aottAbla apWAtiu 
vM«d for wn^tion wlto toe cuWah i^h- ^ thiTS^ 

anhim or bit to looean^ " ** *• the rail or removfil toerefrom elOwr by 


and connected to a auttabte ogiWatlMt 'fund.' id«^'«f the 

The rocker la opentod aad tht M«ck i«t -.RpWihiWlby, ap4 ,m «M" WAT ’ 


Vrime Stovorn mud Tknir Aeeeooarlea. 

SPARK PIAIO.- -n. 3. Ui-Tben nnd Dx L. P. 
Oaispax Addroen too bitter, l«tb nnd Urmnlsy 
Sta., Irfiulavllle, Kj, The Invention hi to nae 
with orploalve cnglnpa or the like, nnd the ob- 
ject la the provlnlon of a pluK whisretn the eler- 
trudee or nparklnx point# nn> so tomnd that 
deposits of cnplKin and the llko cannot nreumu- 
latp on th« poliita or clcctrodce. toua prevent- 
Inx the pasaage of the spark 

INTERNAL I'OMBIISTION KNIJINK.- C P. 
UiNi>8, care of Colorndo Fuel and Iron <*o , 


niongnlda too tmek, or It may be operato^ by oobafruotod ,wHh ugsi^^ dSe 
Mrtea ■ • «‘*''*“**®* 1*^ Htoo that tlW dull* ifftt dfWSrtd, 

STATION PLATKORM.— C, M, RWappIna, 'f- < 

I Ormelnl Willow PlBCo, YMkcra M. t. T*« latas- - . 

, Hon rolatoa to subway and otbor ftatloa pJgt- 
1 the *'*'* curved, apd deal* 

the eiw ^ oloalOfc the gap or 


brididug the apnee botwooo the Curved track 
aide of toe platform and the body of too oara 
at the doorway thereof, so that aorldenta to 
persona ootertng or leaving the <»« are effec- 
Hvely avoided. 

KLRCTBOPNEnMATIC AIR BRAKE BTS- 
TRM— J. P. rusTBLiAia. rara of O'Plahorty, 
« w. lOTth St . Now York. N. X. Thla inven- 
tion provides a atmpio brake ayatou Which can 
be eaally nnd at little coat applied to atnndnrd 
autoroaHr fluid brakes, whito la automatic to 
action nnd uniform to operation, and which 



Hallwaya audTholr Acrensorien, 

RAILWAY TIE— A Kanoas. 013 W Srd 
, Islipeinlng. Mleh This inventJon relates 




exposed place for a long partod withont atten- 
ttoa or repalra A alngln pleea of wire la 
formed to eonatltntc the frame having a ahaft 
or axle about which the wind wheein vavolve, 
n aonket or alcevo for n auapoMUia rod. aad 
incnna for the connection of toe wCathorVnno. 

TOY UOTOB nOAT.— H. BnnoH, lOfl Br. 
T6th Bt, kUnhattnn, N. Y., H. Y. The toveh- 
tloii provldee a prime mover, the motive power 
whereof may be readily aad golckly reaowed; 
provldea a toy the parts wfaeront are aaally and 


INSTBVCTION 

LEARN TO WRITE ADVRRTIHEMENT8.— 
Bern gas to lion weekly We can puslUvely show 
vou by mail how to inerraae your aslary Proapec- 
tua frss Puo-Dsvia Co. Dspt. SO Ohienso, ni 

PATENTS FOE SALE 

TRY-SQITARB. OOM BINATION-TOOL, seven 
tools In one Patent No 1.107,870. August IHUi. 
leU For ftill pnrUoulam address HTP F., Bo* 
779. Now York, 

POSITION WANTED 

EXPERIMENTAL M<-chiinlr of exceptional In- 
vootlve ability dmlrm position with reliable concern 
where opportunity will be slveii to develop and coo- 


n poromnrnt tic for rslls of such railways A ^ 
further ohjiict la to form llic Him of metal, 
profcriihly clmniicled, nnd to provide roll j 
damps In roiincrtlon therewith which arc to 
uniform position on all the ties 
ATiTOMATir TRAIN STOP -II ll Tnil-y, 

Bfl Cliureh St . Rlnghsmtoo, N. T. This Inven- 
tion has particular referoneo to means for auto- , 
matlcally controlling the operation of railway | 


INQUIRY COLUMN 

READ THIS OOLPMN OARKFtTLLY Yo 
will And imiulrlrs for certain claoaee of artich 
numbered In ooiitea'utl vc order, If you manufoi 
tore these goods write tia at none and we will sen 
you the name ami addreaa of the party deelrle 
the Information There la no rbarge for this aei 
vice. In scarp ease II is nsesuarp to pise (As numA. 
of Uif inpuirp Where manufaclureri do not ri 


AUTOMATIC TRAIN CONTROL SYSTEM 
— M L WiAN. Itiissellvlllr. Ark This Inven- 
tion relates to ayatems used for stopping or 


W. M (lixrrygi/ry. Olilopylc, 
purpose here Is to provide a 
ng about n praithally ivm 
win relieve the rolling stork 


Psrtalwlac tc Wncrnatlon. 

CONVERTIBLE DUMB BHLI*— A. J. lA- 
TKI.I.A. 316 Baltic St, Brooklyn, N. Y. *Thls 
Improvrineot refers to a dnmh-lmll of the con- 
vertible type, that Is to say, It can Iw con 
verted from nn clasllc or yielding dumh-lwll to 
one resembling a solid dumb tiell, the weights ' 
of which arc ndjostable. whereby tbo article Is; 
of universal application 

COMBINED CIOAR LIOITTBB AND CUT- 1 
TER — U It OaAanxBon, Oeneral Delivery, 
Rlebmond, Va An ohjeet of the Invention Is 
to provide a device by muna of which n cigar 
rutting or cHppIng mecbanJsni may be operated 
almoltaneonsly with the lighting mechanism at 
a stogie movement. A further object Is to pro- 
vide means for returning the parts to normal 
poaltlon whrn the device Is not In use. 

COMiniTINO MECHANISM - J, V. SODPCa. I 
.37b Ibrospect 8t . Meadvillo, Pa. This Improve 
ment Is adapted to l>e used with any desired 
mechanlam, as. for Instance, It may be com 



rMdIly renewable ; provides a toy tbs parts 
whereof may l>e separated to traaapovtatios 
and quickly and readily asaeniMod ; and prw 
tides a toy with a simple and efficient nUMnr. 

PortwlMliiir !• Vaklelao. 

8APBTY BLECTBIC CIRCUIT BYBTBM.— 
W IloMBn, Maple Avn., Hsattogs-Dpon-Hudann, 
N. y. The Invnuthm provides a key controllnd, 
niuvnhin lork holt having nn each end a brldgs 
adapted to connect two adjacent sprlbga, nach 
pair of springs laing In lircult with a riagls 
battery and btiug associated with any uauat sf 
well known ignition cOutrolHng switch mouatad 



Inquiry No 9m 
Inquiry No B^0^. 


Inquiry No em 
of a manufactarer wb' 
roUs The matinial u 
posed and attached tc 
Inquiry No 9m 


Inquiry No. 9m \ 
device which can be mi 
oroand which a good b 
Inquiry No 94 to V 
of mWAUfooturers of "gi 



the laat. Majestic Bldg., Oklaboma, Okla. The 
nppllan<-e permits tbe paper to continuous 
stripe to h,< used to the typewriter, thereby 
economlolDg to time, by eliminating removing 
nnd replacing separate sheets of paper, To 
tbis end wecbanlBin la provided for supporting 


ran^KH^ply 


HAFETY ELECnUC CIBCBIT gYartSM. 

utlOB the dash Imnrd, or tbe like, of th« vehi- 
cle, whereby, when the vebirhi Is left to locked 
condition with the Ignition awltch opbn, a 
stranger attempting to start tt wlU llrat torn 
tbo awltch into operatliiK position, caMlng tbe 
sounding of an audible alarm, and without 
botag able to start toe eagtoe bocauM Of tbo 
blank to toe Ignition clrcntt. 



Iculfor Shoes Insuring the desired rcsillencv of the porttoHa I I — — JT., J 

_ 7 , — l';- TYT*WMTEa APWAARCE. 

Hiipiiort engines of tbe licavlost type. 

^mo Bif Store Needs aVTOMATIC TK.VIN CONTROL — C H 

Xf“. Vr’i.“c*r"* <ioMipe,»NTiiiiii:, care' of Byron Mlllett, Olympia, rolls of paper suitable to fair and carbon 
Work at a High Salary 'pi,,. invention provides a nmdway with copies, and a roll of carbon or tmpreaolon 

Ynn could start drswlng the n ■'iintlnuoiis series of signals arranged to paper, and for condncting the Mid Stripe to 

to'io'tho’wmlc*^ "*"*'* I’''**’'* thi' slgimls of each pair laHng on opiw superposed relation benoatb toe platqii roll of 

You coo s^ ratt month, «r site sides of the railway track and spared at a tbe typewriter, and to MVsrthf toe strtpx of 

ni«irsnrs^’"ii^^^^^^^^ dlstunee cgusl to two blocks, tbe signals of the papor trsUBverMly Into abmlta of aultabje xUo, 

rotslfSiild llwy or* sjwsjs in nett imlr being arranged to lap ovrr or break after they have been written upon, 

i™?willli2Sr jidiits with tbe prceisllng piUr, where a reliable OAM» APPABATIJBcWoHaWga L B*AX, 

'T*’.lf’'."L'‘‘S"mlrwh?“hJv? slgiinl system Is provided. ^nn of C. A. Tlwrow. ..HU# «, CJEaton Ave., 

kisrasdriaalliaKand icsidoiiood MINE CAR IMHIU LATCH PI^TB.— J U. Rochestori N. Y. ThU Invoatbin has to Itg 

linTuis th«."i??«^oi'55!d FbKMi.vti. HIM Monr.s> A vc, . Scranton, l*a. object to provide a gamt aptWratua bartag a 

lowtoarsspthsm. Among the iirliielpsl objects wbich tile present board with a fdd« WaU.tiMVtMItoUnd, thofHibhlag 

sVm/lTy.wr name sM addiiw Invention bus iii^ view arc: tp protect toe at one Bids Of Iho board OR toptolMtd IWO 

iisi e«t /unr sopy at sBsw wooden frame forming the door opening; to openings into wUlett a piBimr tdky 'tpU «. tgaai-’ 

. - ■ . m.. w-1— a • provide revrrsible latches , and to simplify and ber of marbkB. Unada ^ .U oct aa. 

cheapen toe eonsUucHon of oara of tbe dtafao- guldaa aad obatradtlaiia lit mafMgi 

Muuolli, iu»s.«ei"w51* ter named. tato ffim la Hat ' - v' 

EH4TWMII»t.fcgW» BCOTCH BLOCK TOR WOPWIIO »0«-l »0f j|«i«llii 


W» Iwvu ftdllKn a bmk mils 


Nora.— Coplat of aay of tkoaa patanta will 
be''duratabsd by tbe BuianTirie AKfgiqAK tor 
ton oeats each. Pleom state tbo nam* of tba 
patantee, title of to* tovnattoa, aad data of 
tola papor. 

Wa wish to call attontloa to ibe fixcit thdt 
we aro to a poaltton to roader oowpotoM atP 
vices to every braneb of patobt or ^vadjMBafk 
■ work. Our stait is vompoMd of MoehaataaV 
' eieetiieai and toemtoai oaperta, taotoadlHf 
' trained to prepare aad proeewite tM patwt 
I appilcatlona trrcfpectivo of tbo oonidn agtiM 
^ of toe Bobject mattot tovdlved, ov of the opd' 

• ciaHaed, technical, or aetaatjde knowle^ Nb 

' qirlred toersto. ' 

> Wo also have aftolataa thronglNiiit 4tid 

• world, who asalot ja.toe pMoaonttoa of . 

I and-tradertuato BWitoktloiia tHtd '<0 aUA«atlj|K - 

t trios tootgtt to tha ; Ci>llt« #lffitMf. 
r H^KAcau, 








itMmCAMiaGAN 




^UUr'fW. 
iM' ^ ’ti^ir pfokMfta 
■m. dw JM^b^ : 

r^ittlwMliTAtoor 


BMl»i{!-4iiK^ '**> P*www> «»<wr titln deed! 

TbeW 

W kmbd «« «#lteM4oti. md 
<«i(l^|H|t llw iMilgr^ 

tmdbr &b lafvtowi rdHaf. 

A r. «M»M V«pw.|l«tU 

8 )r|*t««|i(^E^ for tit* fo«Bn«km of 
d^'^: Kq. 1 , 007 ^. pro-j 

vMw|ni^v «4 »MMU« for oreitinff mwoury j 
notOttiw diUimd in oDavcrttnf aitrmntfog I 
<nnr«int info nnfotinmtiooiil oumot in 


Hmt Tfoillfo i»Mto In 
Ikm ifotnr of NunhoBd, Knglnod, iuui 
pnfonfod, ito, l^,07fi, » method ofj 
printing by ^ivhfoh fo aeeoR) more nmliitie 
Uxf8* or nihfo Oflfofo for UM in ndver- 
tUiag lenfleto or pooters, pioture poot- 
oank, «fo, 

An Anfomntic tMn<8tap.— in pnfont 
No. 1.0II7.4S7 PmiI Netee Mnthio of New 
York oiiiy provider » tmia-etop by whioh 
tQ..preveot eon equipped with air broker 


direot ordere and nt rlew rpeed. 

An ^e and None dnard.— Pablo Horaoio 
Cordovia Of Havana, Cuba, bar reoured 
pafont No. 1,O07A38 for a protestor fori 
the eyes and nortrilr agatnot dart and 
othOT ilying partioter. 

Wire Nalla for Reilwair Tiee.— To pro- 
test wooden railway ties against srush- 
fng strains patent No. 1.007,604 has been 
issued to Andrew Stark of Chisago, in 
which a multipUoity of wire naUr are set in 
the material the tie immediately under 
the rail, 

ANovHAin 


C, Uaie of Kaurar City, Mo., in patent 
No. 1,007,627 shows an amusement ap- 
paratus for exhibiting at low sltitudea 
pietures taken from lofty points, so that 
peraomi who beoanae of weak or nervous 
oondition cannot go to high altitudes, can 
enjoy the soenery visible from such points. 

An Impreved Snbmereible Beat.— Pat- 
ent No. 1,106,192, issued upon the inven- 
tion of Oustav M. Lagergren of New Lon- 
don, Conn., is tor a submersible boat in 
whioh is provided an improved operating 
meohaniam for the hydruplanea or steering 
blades so that they may be conveniently 
brought info any desired steering position 
and as eawdiy oaused to assume an in- 
operative position against the sides of the 
vessel. 

Three folia Seett Medals Awarded by 
the aiy ef Pliiladsiiphia.-The aty at 
Philiulelphia, anting on the reoommeuda- 
tion of The Franklin Institute, has made 
awards of the John Soott l.iegaoy Medal 


Philadelphia, for his doth Cutting 
Machine; to Jeaae W. Reno, of New York, 
for his Esoalator, and to Charles S. Bat- 
doif, of New York, for hie Chib Counting 
and Wrapping Maofaino. Mr. Spiehnan’s 
invention is an eleotifdWly^iven pmtalde 
nuohiiie Whioh outs up to 150 thiokneases 
at roaforlat at one Uma to any desired 
pattern. The outtiag k ^^onhed by an 
endlsM chain, the of ikhieli are made 
iu the farm of fcnlvca,' end which travels 
a$ a rapM rale. The escalator at Mr. 
Ifono Is M (Wiylng pcrsone from one level : 
to a^thet in oowfort and safety, Itoou- 
alsta at m iUhtiaed Ondtefo belt made il 
ffoatt 'm^oak hk^ced together. Pro-| 
IfotioM on «U Hidings register with the 
iJnke^foiil'eai^ «w nangihgers fo efop on 
$l|» derfoe w^ut timidity. Mr 





A Tfihwrtfor lia|ravaiiunt.—Thaddeus 
fSehitt, of Near Ytik oily, haa secured a 
pMent, No, 1,007.789, for a typewriter 
desifnted to prevent the opeuator from 
printiiig letters one on top of the other at 
dur end of the line. 

ShleMlag the Ogar from the Wlnd,- 

Hdwfod 8. OUford of New York eity, kas 
patented, No. 1,106,495, a wind shield for 
Ughtod oigan in the form tit a thimble 
or tube closed at its outer end and so fitted 
hWBSly over the lighted end of the cigar 
as to provide air passages around the body 
thereof. 

Improved Wireless Anteana. — In pateut 
No. 1,106,946 Nicholas J. Jeffries of At- 
laatio City, N. J., provides an improved 
form of antenna whioh is portaUe, wfi- 
laprible and extensible, can be employed 
as either a transmitter or raoeiver and 
ig from the limb of a tree or 


EeenoBibiiig Space in Kallroad Cars.- 

In patent No. 1,106,169, John O. F. Tho- 
miw of Chiswick, Elngtmid, economises 
space in railway motor coaofa by sloping 
the floor downwardly from the middle 
toward both ends and locating the motors j 
or engine between the central elevated orj 
raised porUnn of the floor. 

lUustrating the Operatlsu of Stock Ex* 
ehaiigs. — A game device has been patented, 
No. 1,106,090, by Charles H. Oessner of 
Bergeofleld, N. J., whioh is designed 
illustrate by suitable apparatus the method 
of operation on the various exchanges of 
the country, particularly the stook ex- 


Mattlplex Record Holder for Sonnd Be- 
prodncor. — Hyman E. Markel of Nash- 
ville, Tenn., in patent No. 1.111,716, shows 
a sound reproducing machine having aj 
novel oonstruction for bringing suooessively 
into operative position the cylinders 
ranged in series. 

A New OBIette Sasor Patent.— King C. 
Gillette of Brooldinn, Mass., has secured 
patent No. 1,111,721 for a safety rasor 
which Indudes novel features in the handle 
devices and in foe means for seeuring the < 
blade and facilitating its application and 
removal. 

Butfonlng False Teeth into Plnce.- 

Grover C. Otrioh and Julius L. Bisohof, of j 
Bellville, 111., have secured a patent, No. 
1,101,810, for securing dental plates in 
jMMdtion in which snap fasteners are em- 
ploy^, the ball being anchored to the jaw 
and foe socket carried by foe dental plate. 

A Phonographic Bocord Holder.— Fred 
Evans, of Summit, and Malcolm Campbell, 
of Englewood, N. J., assignors to Patented 
Devices Company, New York city, present 
in a patent. No. 1,101,623, a phonographic 
reootri holder, in whioh disk-shaped parti- 
tions are supported between standards. 

A Pistol which liluminatos the Target.— 
The purpose of patent No. 1,096,666, 
otmed by Albert Ijoo Webb of Sudbrook, 
Md., is to iUununate foe target and to 
indicate by a fuller or brighter light foe 
sighting point. The broad idea is not 
new. ns readers of foe SciBNTino Aunnt- 
CAN know, but this modification is inters 
ting. 

Cnmnlstive Antenna Effects.— Walton 
Harrison, of Brooklyn, N. Y . In a patent. 
No. 1,097,974, provides a receiver for wire- j 
less communication in a system in whioh 

responsire effect of a number of an- 

tennss and separate wave detectors is 
tondered oumiUative and thereby made 
more distinot, and also rendered less ir- 
gular. 

Motion Acte Gomblnod with Moving 
Pteinros.— Jacob Haiidek, of New York 
city, haa obtained patent No. 1,099,207, 
for combining motion acts and moving 
pietures. After the oeontion of foe living i 
imperaonations the moving idcture appva- 
tus instantly reproduces in suooession the 
Imporjonations previously portrayed upon 
foe film. 


to Loo do Fomot.— Lee de Forest, of Now 
Ym'k mty, in • phtont. No. 1,1010183. 
piMotitaa gysfom of wireteso triegraphy in 
Which foe hocisontnl rseeiving antonaa io 
! 4 i:ridnd fofo Itorto, oafo oounnotod with 

A dotoMw «Bd eotN»pifodlng 





Our Eighth-Year 
Truck Tire 

A Truck-Efflci«ncy Problem Solved 

Tires constitute the greatest problem of truck efficiency. 
That problem has now been solved by Goodyear. And 
in the doing of it a new standard has been set in truck 
service. 

For the last eight yeatB, Goodyear experts have been 
concentrating on heavy service truck tires. In that time 
they have built 29 distinct types. For one type alone — 
the 1915 Goodyear S-V— no fewer than 74 separate tire 
structures have been built in the aim for perfection. 
Each new structure has been exhaustively tested under 
most rigid working conditions. Some 2100 tires have 
been so tested and watched. Development has kept 
step with actual known requirements. 

The result of this eight-year continuous progress is our 
1915 Goodyear S-V Truck Tire. This tire marks to-day’s 
finality in truck tire efficiency. It has solved a big prob- 
lem for concerns that want to get the most out of their 
trucks. For owners know that truck efficiency is largely 
a matter of tire efficiency. 



Remember all that haa been 
done in the attainment of such 
tire perfection, efficiency, and 
economy. The work done by 
the men in the Goodyear Ex- 
perimental Department in the 
development of Goodyear Tires 
coats us $100,000 a year. It is 
the price we pay for your insur- 
ance of tire value. 

Reduce Tire Mile Cost 

It will pay to ask us to tell 
you of concerns using 1915 
Goodyear S-V Truck Tires, and 
how they have reduced cost per 
tire-mile. It will interest you to 
learn how .these concerns are 
saving equipment — the load — the 
driver's time — how they are 
keeping trucks in commission 
day - m-and - day - out by using 
Goodyear S-V Truck tires— to- 
day’s last word in truck tire 
efficiency. 

Writing and asking questions 
involves no expense or obligatkMi 
on your part whatsoever. 

Write to-day. 


See These Advantages 

Applied in five to ten minutes. 

No rights or lefts. No wedges, 
flanges, bolts or bands. 1915 
Goodyear S-V Trade Tires are 
pressed on the wheel. Go on to 
suy. No trouble through tires 
working loose, because the pres- 
sure at which they are applied — 
a minimum of twenty-five tons 
exceeds any atreas or strain the 
tire can ever receive in actual 
use. 

Flat treads. Better load dis- 
tribution, traction and wearing 
quality. Absence of special 
fostenings means a lighter and a 
trouble-proof tire. 

A Rubber-and-Steel 
Welding 

The steel bate is a corrujgated 
channsl, to which is vulcanised a 
layer ^ hard rubber. By a 
O^yaar process, the steel, the 
hard rubber, and the soft rub- 
ber tread ore welded into one 
inseparable unit 

THE GOODYEAR TIRE & RUBBER COMPANY, Almm, O. 

“■ * ‘ ” ■ - — - , 
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23rd EPrnOW NOW READY OF 

Hendricks’ Commercial Registm* 

OF THE UNITED STATES 

FOR BUYERS and SELLERS 

WITH WHICH HAS BEEN INCORPOIIATEO 

“THE ASSISTANT BUYER** 


The Lists for Buyers and Purchasing 
Agents are Grouped 

under headings represented in the index by about 43,000 classifica- 
tions, and specialize minutely in products used in the contracting, 
electrical, hardware, iron, mechanical, mill, mining, quarrying, rail- 
road and kindred trades. General products, covering multitudinous 
varieties, are also listed. 

The Lists for Selim 

include Atckitects, Automobile Builders, Brick Mfrs., Canners, Con- 
tractors (Building and General). Elevator Mfrs., Engine Buikhns 
Lumber Mfrs., Machine Shops and Foundries. Mill and Factory 
Supplies, Steam Fitters' Supplies, Stone Producers and Workers 
(Quarries included),and many other lists of great importance to aeltm. 

Fur mu)r yam the Regirter h« been uied by U. S. and STATE GOVERNMENTS. 
MUNICIPALITIES. RAILROADS and PUBLIC SERVICE CORPORATIONS, 
MANUFACTURERS. JOBBERS. DEALERS, EXPORTERS, ARCHITECTS. 
ENGINEERS. CONTRACTORS. MINING COMPANlES-ia (ad. natib sU can. 

' who but or tell in a large way. 


This National Register for Buyers and Sellers is gaoaraHy ad- 
mitted to be far and away the best of its kind. 

S. E. HENDRICKS CO^Jbc. 

BOLE OWNERS AND PUiUSHEWI 
3 WEST ISdi STREET NEW YORK OTY 




__llse*liy' •.■'■'‘ifill 

Jossph Bi' Ctmreh dK 
his raindenoa In Wi ' ‘ 
Ckttreh«M«in4lffc 
having eatarad we 
asaoaiathw .adth-bb 
Ohureh. 

the Ratant Oatoa, 
examiaor qf IntoiteM^ ^ 

oumbaaay of wblefa 4lq qoidRflld. fbq 
oliion in the oalelimtad 
faranaaoBsa. He, frm hb asM^ imalwdr 
held a high pbee in the profasNon. and WM 
much esteemed for hb abiU^ and atarUttg 


A JDeebioii oa Badasllen to Plractiso^— 
In Thomas vs. Btewaii, Oomiaisiioaor 
Swing bos held that where «n tnvoRtqr] 
has wdd or parted with the property tMri* 
toaninveRtioD which haa not haao nd«iM 4 1 
to praotiea by him, and the Ownar 1 
[iMoparty rights has aausei lie OOMO 
to be raduosd to praodos with i^baahla 
diligeaoe, the ri|^ of aash owner b oootnw, 
whether or not the invs(tttor eattbibutrd, 
to the redttotion to pcaotioa. In thodo 
of his deobion, the Comtiiisdener sogg 
that it frequently happens, that InVenbna 
ol ability are sot got^ In matters of < 
•truodon, or are so absorbed in diair eras- 
dve work as not to be interested in the 
detail invdved in a raduodon to pnustiee. 



' — It was held in RoUman Manufacturing 
Company v. Universal Hardware Works 
that whsre a limitadon expressly stated 
in some of the claims of the patent is 
omitted from others it cannot be read into 
them to avoid a oharge of infringement. 

Terrorising s Trsde.— It hss been he 
in Atlas Underwear Company v. Cooper 
Undwwaar Company, 210 Fed. 847, that^ 
an injunodon would be granted to restrain 
the owner of a patent from attempdng to 
enforce his rights by terrorising the, trade 
or customers of oompetitors throi^ a 
succession of threats which he never at- 
tempts to carry out. In another esse, 
Oip Bar Manufacturing Company v. 
Steel Protected Concrete Company, 300 
Fed. 874. the court held that notice of In- 
fringement given by the owner of a patent 
to customers of a manufacturer of a similar 
ardole, and even threats of suit, if in good 
faith, are within its rights and not aetion- 
aUe as acts of unfair oompedtion. 

Begbtrattoa Baaewab Net Subject to 
BxaSrinatien.— The Court of App^ of 
the Dutriot of Cidumbia, in the ease of 
Commissioiier of Patents v. Standard Oil 
Company of New York, has held diet the 
renewal of a trademark regbtndon confers 
no new rights, and that a request for re- 
newal b not Bubjeet to examinadon as in 
the case of an original appUoadon. 


The United States Oimiit Court of Ap- 
peals in Oeneral Bleetrio Company 
Steinberger has affirmed the deobion of the I 
Dbtriet Court, Baetern Dbtriot of Newj 
York, decreeing that HewldU was the first 
inventor and endded to a patent. Pre- 
viously in the Patent Office in the inter- 
ference involving Hewiett's appUcatlon and 
Bteinbeigar's, the other party's patent, the 
Examiner of Interterenees had awarded 
priority to Hewlett, and the Board of Ex- 
aminers in CMef affirmed hb deobioa. The 
Commissioner of Fatenb reversed the de- 
cision and awarded priority to Steinberger 
and the Court gf Appeab of die Dbtrictj 
of Columbia affirmed the Commissioner’s 
deebiw. Now the United States Dbtriot 
Court and the C3ronit Court of Appesls 
have ghne baek to ^lo decirion of the 
Bzamioer of IntarfeeusasOr The CSrsuit 
Court, heiwever, points4 that the suit 
ta no wnss-an ^tat lKim the Court 


M Appeab of - the 1 


i or OotumWa. 


there bsiiNr tesdmony bt the record w 
was not hirers that tribunal. The case 
turned upon* skMoh wiatt by Staiubsc«ar 
to a ooworinr of ^brieiit, dm imporlMit 
potnt being Ujhethiar dm «Mbh 
the subject of' tm ibvdndpn 
terisretwe. Cirugit ^>mxi^ 

not. It hi iatwasdqg 
of prim^ty or iuwslroiuliiimi’-^di^ 
twu ivrfoturs ;«iie 


ns «» Glidm Mb Sfeuelarillihbri ; 

It’t the finest of all Cfiribnub gHb m , 
bojn. Your boy caa bttfid 
easily and quickl)^--<h« duain’t ‘ 
discouraged. The modds are miff 
and ttrong and woii^ irobblu: ' 
Myrio Electric MdttircmdeA with- 
out extra charge, in all letB overfi}- 
Toy dealers sell the Erector. E^ht 
sizes, 81 to 825. 

wmmrmvm 

K*s primed in ookus end filled wSth 
pletuiM of sAcdelA fiend d«alsr!s nnmc 
and I’ll also null free copy of my boys* 

. T- ^ ertisgilng w4«, 

Writs me todsy. 



This 
1916 
Magazme 


wrnmfmtTi 

i. S HaUMB-BeaMdt I 
filagaane Ag«acgr| 

Bsarsaitsaaffteg 

SaveMagU 



Wsr'lid^s{:SMitf:' 
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3,243 plaats are now fiDed witli this sunshine 


The Electrical Testing Laboratories, New York, 
lound that Rice’s Gloss Mill- White Mve 19% to 
36% more daylight, depending upon the conditions 
in the plant 

It r^cts the light, instead of absorbing it It 
throve^ daylight into dark corners. It saves greatly 
on electric lighting bilk. It enables enmloyees to 
work better, because they can see better. Moreover, it 
k the most sanitary interior paint. It can be washed 
with soap and water, without killing the gloss. 


Because it stays white longer than any other gloss 
paint, ^ce’s Gloss Mill-White requires less frequent 
trpainting. Another striking economy and convenience 
is that it can he applied over cold water paint. 

Below are a few letters, out of literally hundreds, 
telling what tt has done. Still stronger proof that it is 
best can be secured in your own case^ by our open 
guarantee. Now is an opportune time to repaint; we 
invite stringent comparison of Rice’s Gloss Mill-White 
with every other interior finish. 


A F«w of Mwiy 

Umm 

OMMnt Oamtte Oo. 

VtMii ABWr Motor Ow Out. 

Mnt Motor Oor f3o.. J)ttnm,UkU. 
SMoMa Kodok Co.. SootMMr.N.T. 

OlMM.VMlwdJ’ACOM Trojr'.N.T. 
SiaMTrto«)!iWCoi,tUrtlOrd,Oaaii. 

WoHtMoi WoMO Op.( W«UiuB.Moai. 


•OMMMMt Man. »MI »ror. MoM. 
UaoHMr Mtilo. OBotoo. Ma«. 
WMilo UooUns. mauinotUt. HMi. 

WoM Folat MOt de..WaM Voiirt,*M.' 






Why it b better than imitatiopf 

Rice’ I » the original Mill- White; all others are imitations and 
ther can imitate only for a short dme. For this is tht »nlf Mill-fVkiu 
maelt wiiktut vamisk. For that reason it does not crack and scale like 
others; it does not flake off with die jar of machinery. It is made 
by a special process, disavertd astd snmtd exchahify hy th* makers. 
There can positively be no substitute which aives as good service. 

Imitation "Mill- Whites" may look as good when first put on. 
But six months’ exposure will prove their inferiority. By that time 
many are so yellow that they might be yellovr paints. Repeated tests 
have shown, vuithsMt a single eseceptknt that Rice’s remains white longer 
than any other. 

Guanuntoed to Remaki White Longect 

Rice’s Gloss Mill- White is the original "mill-white. ’’ All others 
are imitations. It is the enfy gloss paint which contains no vafnish. 
For that reason, we gnarantee that if Rice’s does not remain white 
longer than any other gloss paint — applied at the same time and under 
the same conditions— we will give, free, enough Rice’s to repaint the 
job with one coat We also guarantee that, properiy applied, Rice’s 
will not fbdee or scale. You cannot lose under this guarantee. 

Sdd Direct hrom Factory 

Rice's Gloss Mill-White is sedd direct from the factory in barrels 
containing sufficient paint to covet, ^0,000 square feet — one coat. 

ff^rite for Sample Board and Booklet ""More Lighf* 

RICEy 

GLOSS 

MHi-*\\wrrE 

U J.<lissta»iPsrdw Piau Co. 

' SP'IMAirSlM.;: ' .hOTiMwH^R.L 


What a Few Usert 
Say 


Weart Indeed aetontehed to note Ou east 
amount of dayltotu created Oy IM, polnl 
—eepeeSaUy «*«•• ip* mere fomorty 
forced to um ehetric liolue all day Nov 
find U entirely unneccMeory Atreeaily 


Tht moet praetteal inlorlor finleh IM 
hate em used on voile and toUinee, 
W» line,(n« ve vtU ekov an increase of 


Tested tt lit campstUio 
respeetlselv. Air. JUtt < 


We iK>** your paint a seearo test ir 
neetian vUti teeeral brands and 
paint stood the test Du beet, am 
oempfete satisfaclion — 1'ho Amc 
VliiCia.,WM«rbury. Oonn 


I OM,l«ak suite. North l*owo>l. Vt 





123 PImnnu^ CMnerchIVaUck 
Muirfaetm Ikt lb MitiditF CmH- 

matiil Malm m fint h Ac tpadfieoHan . 

For oat «f tha oiflit c«od aaolMo* for 
wUdt any Truck or Cor ia colokodl, cfai do- 
pond on OMjnotor olona. 


nffnenfal Matar 

In these six particulars, Continen- 
tal reputation for excellence is years 
long, world-wide, and unassailably 
supreme. 

Thus does this Standard Motor 
establish the worth of the manu- 
facturer's product in which it is 
installed. 

For this roooon Continental comae firat 
In the apeciScotiona. 

For thia reaaon 123 Manulacturera make 
aura of aalaa and aatiafaction by building 
into thair product the Certainty of Conti- 
nanul Motori. It ia irrofuubla that this 
standard Motor, repraaanting one-fourth 
of the total manufacturing coat of a Car or 
Truck, guarantasa tArea-foartAa o/ /fa 
pofanfia/ity for sarWoa. 

See that Continantal Certainty ia in your 
next Car. 

CONTINENTAL MOTOR MFC. CO. 


FACTOttteS! DSnorr mod MUSKEQON 




■ Tliii Mllilili MiMIlpiyw.' 

sod hM'mptstfd 
slsB mwchsilt fleet.' 
eniMteineut wss erne bett^MB ^ 
and a sQuadron of RtissilBn MttiSslitflS'Siiii^ ! 
cntlaera. In which each clUmad tti* 
tate. The Tnriu state that at 
tleabtp was seaerely flsiasiiad, aB4 wl^' 
the other RnsateB war vmete fled K> Sf*j 
bastopol. The Roselaiui elalw tb»t S 
sloB of the Black flea fleet, lettimlitg 
a cruise to Sebastopol, snfliiSBd the "CUtS- 
hen" and the “BiWan.** They state Chat 
the 12-lnch guns of the flagship “Adnilral 
Edstafry" landed with damaglBg tdfeet 
upon the “Ooebeu’’ whlcfh, atllhdng her 
great speed, withdrew and Joined die 
“Breslau.** This vesaei. being an upar- 
morsd ship, took no part la the flitat 





SOEKincAMEHCAN 



SoENincAincAN 



SaENmcAmKAN 


The Three Great War Numbers 

OF THE 

SciENnnc American 

With hundreds of illustrations snd accurate data concenting the great Euiopeaa War, the Atauaa 
Nsviei, Foita, Aeroptanet, aad Submaiutet of the vanout Nataour, togelhar with detcnpiioat of than 
stethode of fighting. Every article written by an expect authority 

* THE PRfCB OF THESE NUMBERS IS 3Se EACH. THET ARE INCLUDED IN TffK 

SPECIAL TRIAL SUBSCRIPTION OFFER 

Sixteen numbers of the Scientific American and 

N A tv.,.. . Nmni 3 er, 25c each, all for 

ilfaaa«Ci.,fiK. \ 

One Dollar 

\ Ev«y “«• nf the Scienufic Amencan from sew op ual3 the end of 
\ the War will coptcin authontedve illuUreted aflieiee oo the War awl 
\ the piogre w of the contending Armiat and Navint. 

Clip and fill in the coupon now. Send it wkk fli .00. mooey 


NT (IS) BMabafa bwMIas Wwr NinabWe, SaBO 

MUNN 4k CO., Ine., AMUsm 
Btnadwop ' lla«r;V««hr.ie^ 


Fiflld Gnu and Aerial Pndefltilea 

fOaaetsdml from pope MS.) 
ptoduoliig material at F* Is Ihtonded to 
increaiie the vlsltatllty of bant 4 b thb 
two extdasloos are separated by a conald' 
erable distance, the chanoe of tragmenta' 
hitting Is Increased, and the flame from B 
would explode a balloon. The etBoteacy 
of the projeotlle for land warfare han not 
been appreetably decreased by these modi- 
fications. 

Bombs or “drop proJectUes" adapted to 
Ite dropfiod from aircraft are of tala- 
tttely simple construotlon, as they do not 
have to withstand the accelerating force 
of iiowder gas. A typical projectile la 
shown in Fig. 7. The firing ^n 4 la; 
locked by the screw B to make explosion I 
ImposHible during transportation or on 
loiidlug. A safety wire F, which Is rs- 
moved before droiiping, is an additional 
safeguard. When the bomb le dropped the 
reslstani'o of the air causes vane f? to ro- 
tate, which uuscrows the screw B and re- 
leases the firing pin 4. A nto|> pin O 
keeiM the firing pin from rotating, but does 
not interfere with Its forward motion. On 
Impact the tiring |iiu A strikes the deton- 
ator D and explodes the high explotdve 
charge B. 

It is rather early to predict the ultimate 
UM of such bombs, but In so far as field ! 
armies in the present war are concerned, 
It is safe to say that due to the limited 
weight that the iargeet airship can carry 
their effects will not be any more terrl/j'- 
Ing and will be far less Important than 
those of the enormous number of gun 
projectiles, which arc thrown with greater 
accuracy and usually from guns that can- 
not be seen by those attacked. 

Among recent United States imtents 
may be found several asalgued to Frltnl. 
Kropp Aktlengesellacbaft, on searchlight 
projectiles. These projectllee are arraiigvd 
to burst In the air, throwing out a number 
of “caudles” or luminous bodtee that light 
up the surrounding country for a consid- 
erable area and reveSl the movemeuta of 
the enemy. Each candle is provided with 
a iwMchute that unfolds as aoon as It has 
been discharged fi-om the cell, so that the 
candle will drop very slowly and wilt burn 
for a long tUne before etrlklng the earth. 
The arraugemeat of such a projectile Is 
shown ,Jn Fig. S. It Is similar to a base 
chamlmr shrapnel, and la provided with 
the usual time fuse 4 and bursting charge 
B, The Interior of the abell Is provided 
with a number of oandles each fitted in 
a caalng O. Tlie fuse la Mt to burst t))e. 
projectile trhen it Is on the descending 
part of the trajectory, and aa soon aa tiWi 
i^iuUes are dtseugaged from the abeii, the 
caps B are thrown off tiy a spring 4, wiitcb 
relesoes the paraetoOte IP (see Fig. fi). At 
the same the cs^e Is Ignited by 
means Of tbs match After their ejec- 
tion the cshdles fhll aienrly, to the ground, 
while the il^t material S Iburas brightly. 

The accompanying dratring Illustrates 
the effect of one of UMse shells in dttolos- 
ing the movemente'df fbe enemy without ^ 
betraying the iiosklOD Of the gun fitom i 
which It «M itfod. . 

A "Bkm Msutii mmm m ogs m. 
jMir iMto ' of 
CaBh., baa /seonMfl -fBm Wo. 
for • ^ailmuHe tot gas ^ ffilM ' 

BOTsl .a oos h rWirt b n ;4flf>sstiBt: HMMiJ 



GIVE'lfriil 

JVIBbCAIill' 

IpT will do your beart ffodd 
I to gee the pride and nfiipr^; 

pineM on your boy's 
as he shows you a b^utif^ 
working model in shinu;^ 
steel of some enguieerin|; 
masterpiece which he httt 
built with Meccano. ^ 
You will appreciate thetyoil^ 
derful joy-giving power dl 
Meccano. 

You will value the instruo 
tion it unconsciously im**- 
parts. 

You will be delighted wit|i 
its power of 8timulattn| 
your boy ’s ima^nadon, arii^ 
bition, ingenuity and in** 
ventiveness. 

You will realize that Meccano is 
both a Kfrat inune and a great forew 
for goc^. You will endorse the 
opinion of dioUMnds of parents 
thst Mecesno it the briffbtett snd 
belt hobby ever invented for boys. 
Give your boy Meccano, and he 
can begin now to buUd score* of 
working modek on sound engineer- 
ing lines— Cranes, Bridget, Lathes 
for real wood-turning, Monoplaneij, 
Battleships, etc., etc. ^ 

GOMpemnoNi 

91,00000 ifh Maees 

SBKBfOK 

FREE BOOK No. 10 

Tells you all dxMit Meccano, and 
the delight of building the modek. 
Interesting reading all the way. 
Plenty of pictures. Write for your 
copy today. , 

MECCANO nucifl 

No. 0 fill No. 3 fi« 

N«.l |2 No. ♦ P 

No, 2 fiSlNo. i il4 

FaESgNTATION Oinrpfrs 
No, .i fill I No., 6 fi3S 

m» sr Ml nr flMum • 
JWManKMrgmpa gft , , 

MECCANOOm^tter 

TlWealWSikort 
(OMM* «riS|Si Mm.1 
wtfTttm 
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ffSIt Magical .^paratiu 

PUB OrMd Mok OMalO*. Of« 7UO «aiir»>- 
taflf a»«. M«or TrtaiM 0«uiaii Vtm. 



ZM 4 MW 8 fc«m«U A**., Brooklyii. N. Y. 
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in Flight Ofor the Enemy 


H« 

lionCiwM B««um 
of tlw V^uablk Informiition 
H* Snmtht BMk. 

TJ^KALLY wo woiro all roadjr. The ma- 
T •thine waa completely aeaembled and I 
h«A made a trial flight. We were both In. 
ready to atari. The evenlnR botore 
had received our Ordera to make a ronnd 
trip ot 286 miles over the.!«tmmy'H coun- 
try. Would we be able to make it with 
tho tuol tanka we had? We had tlRured 
on a 186-iulle flight hh the longeHt Howl 
w» were envied— we who were to make] 
the flrat recounalawincel 
At 3 o’clock we started lii acorchliig 
heat. If only we do not have a motor 
breakdown! Throughout 20l» mllee we 
shall bo over the enemy's country The 
inhabUante are bestial, If wo are forced 
to descend after an hour’s flight over their 
soil, it will take ua three days to walk 
back. But the Mercedes is running flue 
and steady as a clock. As we cross the] 
border we give three " Hurrahs I” Tw 
Imlngs In a world of their own! We ar 
2.800 feet high as we enter the enemy’ 
country. Our course Is to Verdun and b« 
yond. A cantious man takes no ctiauces. 
so we rise to 6,000 feet, as we do notj 
know how high wo must fly In order to be 
out of range. The roads leading to thej 
Maas were empty and the villages de- 
serted. Where were the enemy’s trooi»s’/ 
We fhd expected they would defend a 
liart of the river. After a 1%-bour flight | 
Us waters shimmered below us lu the 
light. The scene was one of iKsace, 
perfectly did the motor run that our con- 
fidence In It IncnwHed every minute. We 
no longer watched the rcrolutlou Indi- 
cator nor listened for sklppUig of expke 
slous. Just as I l<Hiked badk to enjoy tbej 
wonderful scene my companion, with an 
exclamation of delight, itolnted out the 
first Krench trooi»s, who were lu a few! 
scattered camps east of Verdun, while 
northwest of that place they fM^eame| 
thicker Soon we saw them moving In 
different places. West of Verdun 

broad, thin streak of smoke. We had 
been shot at. We laughed sarcasticall.v 
and kept right on our way. Twent.v miles 
west of Verdun we turned In a wide eurv( 
were nearing the muss on the re- 
turn trlji we saw a French biplane start 
up and ellmh rapidly In a trlw the 
Frenchman climbed to within (160 feet of| 
Had I trlwl to make a detour he 
would have cut aenws He was ellmhing 
very fast and we watched him with great 
anxiety. Stsm we were almost u|M)n him. 
cllinhlug ourselves to keep above him. 
Next he was Just IhjIow our left wing. 
Then he was behltid us We laughed Joy- 
fully, for we hud known all the time that 
faster than he Our machine was 
alwi a Iwtter climber, for we were l.tHH) 
feet above the I’reiicli one as we imsseil. 

And now, Home! We had t$2 miles to 
make and but 40 liters of fuel to fly tho 
dlatauce. Our motor consumed 36 liters 
an hour, hut we lioiied we would make It 
We ivdueed the revolulloiia 
forty In the endeavor to save a little 
fuel. My compuiihm road the speed Indi- 
cator aiul found we were making over 71 
miles on hour, so we figured we would | 
Just be able to reach homo. 

Finally we were over Qerman troops] 
.{Sin. We breathed u sigh of relief, 
tig) motor stopped now It mattered hut! 
little, as we would land among frlenda 
But onr faithful Mercisles brought 
lately hack to our starting iwlnt. We had 
(hade a four-hour flight, yet we still had 
g lltera of gasoline left In the tank. Our I 
comrades received ua Joyfully, glrnl that] 
we had returned safely with Information 
about the enemy. One of my met-hanlcs, 
after looking over the surfaces, erted 
"Three blta!” uujl pointed to three bullet 
bohw through them. We had flown tool 
tow, after all. Now we know, from Wtter 
experience, if we fly at leaa than 
ntotera (8,280 feet) we will be brought 
IdowA klmo** '^*1 

a height of 1,760 tnetem (fi,67fl feet) 
at«a we fairly aflfe from infantry fire. . 

hi flying trader ooudltlona of] 

pmiith* tuie «i!^ ^Appaani’to atafid.atUV 


The ideaJ 

“Private Secretary” 



ALONE in your office, inspiration never escapes you. It 
** may be a letter, a memorandum to your assistant, a 
confirmation of a telephone call, or, perhaps, a memoran- 
dum to yourself as a reminder, but the Dictaphone gets it 
all, instantly, silently and accurately. 

Your train of thought, your flow of language is never 
chilled, never choked by the consciousness of the sten- 
ographer's presence. The Dictaphone never asks you to 
repeat, never suggests that you talk slower when you 
wax enthusiastic and dictate rapidly. 

And your letters are transcribed quicker, better, more 
accurately and at less cost. 

THE flldTAPAVNE 


ReacA for your tolephone. call up 
Thu Dietaphont and arrangt for 
a danonslralien In your ovn office 
on your own uiorh. 

••Your Day'* Work”—* book 


H 


Coinkii GnpiMpiMM CaapMy 


Suite 2215 Woohrorth BUg. 

New York 

atom, in Hit' tH-IiirlpiU nitlno 
Di-olera U very when, 

Offlctel atloUu mmUm of Ik* 


The Next 
Important Thing 
for You to do— 


Mail 

this Coupon 
Today 



D ON’T wait for accident or aicknesa to come to you. One man in seven was killed 
or injured last year by accident. Many thousands of our policy-holders were 
laid up by illness. Don’t take chances. I,ook out now while you can. Make things 
easier for yourself and yours when the accident or sickness does come. Read ttus 
letter from a woman in Ohio— "I don’t know what I would have d( 
had not carried your policy. It is all I have to raise the children o 
1 have aeven — the oldest only 16. ” How about your wife 7 

/€TNA-IZE 

A sudden attack of typhoid— an ulcer- motorcycle motor — or the man in Provi- 
id throat— a quick grippe followed by dence, R. I., who was injured by a pasaing 


ated throat— a quick grippe followed by 
pneumonia— an operation for appendicitis 
—you don’t know when you are going to 
be sick. As for accidents, consider the 
tnanagerof tbedepartmentstoreinAtlanta 
who was so badly hurt by a flying nail — 
or the girl in Dallas, Texas, whoso cloth- 
ing caught Are from the exhaust of a 


lunatic. 

These are not exceptions. We note 
such things every day as the demands 
for weekly indemnities come in. 
Things that se-*" i..,* - 

may put a n 
months. 


uemnivies come in. 
m absurd, but they 
n in bod for six 


Protect Yourgelf With An Aecumnlative Diaability Policy 

If jrou sn totslly dissMad by uy oidlury seel- If you Iom two limbi or both 
Oant, we wilt pay you git a week as tone at you live, vyM wa will pay you (6.(100 
aTtWa'eeeKUyonaradliabMbyarailway.ataam- to 116,000 Half a< muoli for 
eievsterer buralos buiUlna aeeldent. And if one hand, foot or eye. 


U conUnee yw to the Send the coupon That 
•k for n year. If ynu eoeu nothme and brlns« 
am 16,1)00 to *16,000. you the whAe et 


ASTNA LIFE INSURANCE COMPANY 

■AHTrORD, CONN. , . 
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The ^ 
Two Best 
Christmas afl 
Presents fjc 

^ Th«YMitk>*Coiii- 
M puuon •▼•nr weak 
•* to JuMMTr. lOlC. 

2 Tho Yoetli*. CoM^ ^ 
ioMtolOlOeiMiat-Veluaie 
''LtfoofUiwela.'* 


liblJHiilfe (xHnpaita 

each equal to a complete volume, will make the year remarkable. 

Ten Splendid Serial Stories 

SSfxH TORtT D«M lk VIcMlirf.. 

JUNe.aOMThrGbb. Ealkk BanMr4 (teUaa 

WINTEWNC WITH THE SYOTS. ■ e«T C.A.a» ^ ^ 

TtffiwwCwKSfscHobl^ 

ROB’S RANCH, a Manr al H^ w B aihU^ 

THE UNOmaAL PREFECT, a Baai«M-SchttleNr. Albaft»T. Diia«r 

All the above (ten dolUra’ worth of Great Serlala alone) *04 
2S0 Short Storiea and Unique Story Grouj^ an Mitorial 
Pa«e. Boya’ Pa««. Glria’ Page, ^ famma Doctor’a Corner, 
and Ita incxhaualible aupply of original hURUV, have <nade 
The Companion the moat quoted of any American waakly, 

TARBELL’S “LIFE OF LINCOLN" 

ia offered in combbietion with The Compenion. 


All remaining Weekly laauea eM I 
lerltl4,lhaBlkaS2baaeaaf ISISY / I 
rnJ The C ampmiae Heim CalaeJar. ffa 


I SzSh.. 9S1 pagaa. Clath Uediag. 


Lincoln to another fheCbmpanlon 
and aample copiea of the paper arnt fi 
THE YOUTH’S COMPANION. I 


VALUABLE BOOKS 
oi Instruction andRefereme 


SeiaUfic Amtriean Qietopeilia 
of FormaUu 

Edited by ALBERT A. aOPKINS 8 K 18 K. 


Concrete Pottery ond CarJenPimUhire 

nsitALi-iif nwiBoN /i«x7 4 Cloth 


erusmentid fU>wtsrp<kU ronrrete pedesttelM. coq< 
oretv befitbeii,|ruacr««Ui ftMict'H and many other 
objoouof cement for thi* ariormnont of tim home 
or Barden A valual)lu chapter on ailor work 
b ItitiluUiMl. 

Scientific American Reference Book 

Bditipn or 1914 Cnniollnl ami «llt<-d by 
ALBERT A UOPIflNH end A JltJS- 
HELLBUND 5t4X7!l4 Cloth a»7 pagoe, 
1000 Uluatratlons Prioe, 81 50 
^ A handy, cumpaot reliable and up-to-date 
volume for every-day letbrenoe containing a 
remarkable aggregation of faeta. atatlatlra and 
readable liyformaljun aipng.ln^Mtrlal. commer- 


Experimentdl Sekoee 

Elementary, Practical and Bspe 
Phyrtoa By OEOROE M. HOI 
9 volumea. 8MaeM. OloCti. LK 
900 tUuatimtkma Price. U 00 . 



Hamh Mau't WisrUksii 
iuul Lokomtory 


geatlona and Ingmlow Meaa for the meabanle 
and thoae mechanically locUoed The aiiggiw 
tlow are practical aiM the aolutiaiw to ^Im 

MonopUmee tad Bipkim 

B8c. AM.. U.E. eWZBM. Olotb. 381 
pagea. 378 Uluitrattaiia PriM. t3 50. 

1 Tbia work cuvnra the whole aubfeot of tba 
anruplane Ita deaigii and the theory on which 


THKSK Books BY WtAll. C 


HUNK & CO., Inc, PMdun Ml flmdwny, Mnr Twk, ft. T.* 


IWMte wiifln W the ,«W»Hi3r' 

BBiipt emkaitm «t nw *t«» fMSrti .if*#! 
hp. getting oM*B nepWB-Wi /’ 

tag <Nw<s attenUon ato tl*» 

"Whete'can you iBufl If '411^ 

1%u one tboo^t that M UMWIW W 
' mind in ttmes of peBtie dcMp 
Yoa now. You fly gtMlflkt 
gtribc a tbongbt to wlwM WHl UsA 
or what will haupen If tU mblor fli^ 
This was the ftmt fltf^ )|rith ‘Wkf, toa 
A. E. G. madiioe above hoattl* Wilt Y«|fl- 
able informattou was eMaloBA anfl the 
authorities were greatly tmnmased. Sive 
weeks have since passed and tlie fliadhtDe 
has flown some 2,000 miles. Tbe three 
bultet botes have Increased to nine. AU 
were without serious damage. The tenth 
struck the propeller at a height of AflOO 
feet. 1 was flying at a height Of 6.000 feM 
in clouds. As I emerged I was over bosr 
tile traope, who opened fire. Suddenly the 
maeblno was stmek a hard blow. A 
bnllet had hit the mnnlng gear and re* 
bounded against the propeller. A tgdhiter 
e Inches long by % Inch vride was broken 
off, but the propeller sljU worked well 
enongh for me to retnrn to ny stertlag 
point 

I always supposed that during a flight 
of several hours' duration I would cone 
upon numberless Frendt machines. You 
only find them, however, over tfadr own 
troops. They are no good for going out 
long distances and bringing bade Informa- 
tion, but for fighting they are first rate. 
The French avtators rise from behind the 
battlefield 100 meters In a Jiffy without 
running any risk of being shot down, take 
a glance or two at the disposition of our 
troops, and as qnlckly descend sgaln and 
slight It looks as though they use their 
Inrge heavy machines tor defense alone, 
“reasant-scarers” Is what we have dubbed 
0 giant, steel-colored Farman biplane 
which carries a machine gun and has 
chased and hit a number of our fliers, but 
without doing serlons damage. • 
Many thousand kilometers have bean 
flown by our aviators, and a nice Job It is 
tor a man with body and souL 

Cmicrate Freesiiiff 

T HB use of chloride of calcium is 
recommended by some autborltlss to 
prevent the treesing of concrete. It Is 
a well-known fact that aolutlons of dif- 
ferent aalti are more diflicult to free» 
than pure water, tsr Inatanoe a 10 par 
cent common emit solution only freesei 
at 14 deg. C. below the freestng point of 
water, and a chloride of calcium solu- 
tion freeses at a attll lower point, or 18 
deg. C. below. This phenomenon can be 
made use of In eonneotton with oonorete 
working, and sneb solatlons are uaed 
when preparing the material so aa to 
lower tbe treesing point. In this way It 
Is possible to carry out work with eoa- 
orete even during very great ooW, which 
would not be practicable by tbe ordinary 
process. It Is better to UM chloride of 
calcium Instead of cemttbu salt for such 
work, as tbe former lAH Increases tne 
waterproof quality of the eooersts and 
is much preferable fW this reason. Ex- 
periments have been atads In order to 
determine thw best aiiMunt of chloride of 
calcium to ,uae in the alxlng. and after 
a number^ of trlale made by, formtUg 
M-icket proof plecMi and then testing 
these. It was «lsarly tflunra that the best 
rsslstanee of the epdOtaens wee given 
by using S per cent Chloride of caletusa. 
Since thST« Is eommottty used from 16 to 
IB per cent of water Id mixing the con- 
crete, the addttlen of Jl Ver cent chloride 
of calcium means /that a IS or 80 per 
cent solution Is smifleyed, and tbte 
lowers the freeslBg pMnt of such water 
to 10 or IS dag. C. belmv freeslng poiUt 
of water reupectively. Adding more tbap 
a per cent of tbe salt Is found to inoreue 
tbe speed of arttlug, but fi fs remarked , 
that eoueretos are tase resistant as the; 
tsttiag la quicker, so *bat ^ Is not wSll! 
to go higher than the (OrstOmfl flgnrs. 


Hr Hifam >faxlm,,]Hv»il||S a TsmmA-i 
OloaBsr.->Hr fiicato Stsipsas I^sxim, sf:]| 
jWest Norwood, flf»Ul(od A'll 

patent, No- nlssAvJ 

log apjlaBntiu, in whMt kosonks t»'snitM||i 
the flttsr^ tff the sImiMr kmmdOp 
pidsidiligsfl^atof j4dljl|SM0ltM|Sgnf dlMMim 

' wt^ to&soW ^ 'dm 
'sflUtSsni w ha k ei M .. 




tw VMwd In ttafl taehuhgrfltlM ot the aubjaet 
It tCnbrMiC of than "PIcic. Sbovni Md Plwsk" 
It nm htlow th« hMn npprsdnthm a( tto ndult, 
•Bd rat Mur MboollMy wtU undentMul It and 
Ond dtUsht In Iti |ncm, for tlM tubiwt trMMd 
by Mr Bond it In tha form of a narraUva. At 


I ao MtraordlaafT aa to be almoit Ineredltda Take 
tha advantdre In the laat ohaptar. for Inttanee 
T( bava a^huaa tlab ol atone drop on a lodca In 
tttob dellm pahn that It could be rocked (ike 
a»w by the wnlgtat ot a boy aaenia 
1 ballet Vat at a diffenne time, 
place arltb a different hero, tbit 
artiMlty took place The ttory It aoacherl tOr 
by head at a reliable houte-wreoklns company. ‘ 
Ijtn (aet every atory in tbit book, no matter boiv 
' tilt may teem It baaed on tact. Aathetub- 
ladlcbtot. the pratent book la a aaquat to 
h the Man Who Do Thlnpt,' wblcfa told ot 
boya who apent a aununar la New York, 
latudyliw the Mff 



anouracy of aU ttia owlmiarimi data. " 

The Naval CoNBTBocToa. A Vada Me- 
eun of Ship Daticn for Studentt, Naval 
Arofaiteota SbipnuUdera and OwAart, 
Marine Superintendontt, Engineen and 
Drauffhtamea By Oeorge Simpson. 
Memosr of the fnatitution of Naval 
Anhitecta Aaaooiate Membdr' American 
Society of Naval Engineera. New York: 
D VanNosteaod Oompant’, 1914. 12mo.; , 
810 pp lUuatrated. Price, 85 net. 


Itioh the paper on ventilation la an example. 
The eeveo eecthma which oompiiee the work are 
devoted to ehlp ealoulaUooa, atrength ot nuter- 


DAViaoM s Tkxtilb "Blub Boos.” Unit- 
ed Stat« Canada. 1914-1015. New 
York Dariaon Publiahing Company. 
Moe, oftloe edition, 84; pocket edition. 


ich year we have oocaalon to call attention 
to the i^t at thle dlreetory- It contalna the 
cotton, woolen eUfc iutu, Bax end Unon manu- 
iteturee the dyera and bleachem. tbo mattcaaa 


IMt of the cotton and wcoksn 
nitUi and tmdudea a directory of otltt auppHes : 
tta ntea and ha Vahio am evident from the mere 
moiidiin of Ita aeope A number of mapa add n* 
the oflMant oorvice the worft offem 
^rOLOlfEBtA T AMBAICAM QoVKBNMBWT. 
I dit^ by Andrew C. McLaughlin, A. 
M. LLB LLD., and Albert Bush- 
neli l&rt Ph.D., UttO., LL.D. 
Three volumes New York; D. Apple- 
top * Co lOH. ' IMoe, 882.50 net.. 

The OyelopodlA of Ametiean Oovcmwi 

----- 

■ otm Sttiiilleot 


It ri apt Stop M ted a enhlMC wMoh 
H;p floiM iNtPi ;hs >sSBps th4|r:ia:|mt I 
jA, hh A* ffl^ potUM, h t ti’ Si i le lJ , 1 



Are the most expertly designed, carefully 
tested and exactly fitted piston rings 
produced. That is why they prove so 
effective in operation. 

Their use ensures full power delivery, 
freedom from carbon trouble, the 
minimum of cylinder wear. 

S«im1 for Free Booklet 

It will tell you all about piston rings and what they mean to motor efficiency 


“Atk the Uier" 



Sold by all up- to- data 
dtaltn, garogtt.rtpairthopt 
and marina ttorat 


Maniifartured by 

McQUAY-NORRIS MFa CO., Dept S. A^ St Louis, Mo. 

Branek Offleoa 

Now Ystk— 1919-29 Broadway, at 64tli St. PHUburg — 7620 Tiotra St. 
Kaiuaa CHy— S13 New Nehon Bldg Cbieimo — Suite 71S MU-liigan Bird. 

Bldg., Michigan Ave. & Wanhington St. San Franeiaeia — 164 Hansford 
Bldg, Lm Angalaa— 224 Crntial Bldg. Canada— W. H. BanSeid & Sons, 

No. 120 AdelaWe Street, West, Toronto. ? a 







SCmFICAiOa^ 


WORKING MODUS 


MASON’S NEW EAT. WIUP HOISTS 


N ^ 


LBARN imJEORAPMY 


MODELS 


CLOCK MOWMENTS 

CLOCK COM? ANY. WO»»>wy. Cop*. 
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"«ud floUtert* 

Th* VILTER MFC. CO. 

9 CHnian Siraal, MUwaaham, Wit. 
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SB FREE 


HOW TO MAKE A 100-MILE 
WIRELESS TELEGRAPH OUTHT 
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wnh 
1«22-Th* la 
wink 
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MUNN & CO, /.<. •PttUbhtri 361 B>o«lw.y. New Yo<E City 



3 Hours 
a Day 
and 
Health 


That is what the editor of The New York Financial Bulletin got 
from ONE of the lessons of this course. He cut down his working 
day three hours, and used the time to get back his long lost health. 
Is It any wonder that he says: '‘Could the course be studied for one 
year in the High Schools of this country, within 20 years the nation 
would make a progress equal to a century of inefficient progress found 
on every side to-day.” What he found — you, too, can find through the 

Course in Personal Efficiency 

Proporod by Hurinitan Eoianan, coiiductMl br Ra«l«w at Umrim Cfammmy 

to briiw (o you tbe power to make the moat of 
your alXlltlw. to do lese work and aet more for 

Them It ■onwtMmt ehr you want though and 
that you havd no< got -and Rmelonry will ahow 
you the ahorteat, quirknat naalmt way to that 
la ifiikUl you wanlf Kfliclonry taught the IT S 


itlaao It it Montuf smelaiicy broaght a 
at Wnrtom railed a mlUion and a half In 
) year It il Seonomyl' U Dougli* joatt 
a aaved W7t10 l^^ag^be 

Ky^ got M 


It Would Cost You $50,000 


Send Coupon Now 


w $.10,000 Har- 


_■« highly paid Kfllcloncy Ki- 

a» thought Efficiency for forty years, 
ght it for thirty ysan bo has wurknd 
his roume for tbo Individual man or 
r twenty years. Now It Ota you 
■ i« of forty years ' 


_e*«:f4».. 

out of lire that you W4nt. 
Kffldnnt othorwiM oond thi 
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sr day at tiieaame 


Uffideucy-^aomethlnc blf- 
HOT than system or ac. y 



•r. '^our" / / 




REVIEW OF REVIEWS COMPANY 

30 Irvins PUcc New York ^ 


Buloabia and Hsb PSofLB. With 

Aooount of the Bslksn Wsn, MseedoniK 
snd the Maoedunisn B^[^. By Will 
B. Monroe. Boston: The Psge Oom- 
paiiy, 1614. 8vo.; 410 pp.; illustrst^. 
nioe, 18 net. 


with the new Bulstrln, » country that bM nade 
moat wonderful recant prosrnat In mott of the 
alia of peace. The author haa—ao he puts It— 
"atrewod the human aide of the lUMent." Theiie 
people have an art and literature of murpiialns 
merit and virility. The former li welt mpreaented'J 
by Mlrkvtrka, the value of wboae work hi in- 
dicated even In the photosraphlc raproductlona 
of Prof Monree'a volume 

Aritbubtic. Book I. Pund«mentRl Floe- 
assea. Book 11. Prsotio^ Ap^ostiona. 
By John H. Walsh, Assistant Superiit- 
tendent of Sohoolii of the City of New 
York, and Henry SuebbUo, Teaohsn' 
Ctdle^, Coluubia University. Boston: 
D. C. Heath A Co., 1614. Book I. 
35 cents. Book II, 85 cento. 


grammar adiool chlldreo will have an inalghi 
tbe typical praotioea of modem life Thcae booka 
meet both requlramenta to an esoeptional d( 

The lerlea I* lO arransed that a pui^ may ao 
an easy and aeourate oommand of tbe proc 
by the «d of the slsth year. The aevsnth and 
ffifhtb school ymn are thus left traa tor the atudy 
cf practical applications. No books heretatore 
offered u> schools oontaln so varied and aitandad 
a scries of applications of arithmetle suitable to 
the conditions of modsm life such as the rank and 
file of pupils are Ukely to meet. 

CoLLEoc Phtciooraphy. By RaI^ Stock- 
ton Tbit, Late Professor of Dynamlo 
Geology and Physioal Oeopraphy in 
Cornell University. Published under tbe 
editorial direction of Lawrenoe Martin. 
Associate Professor of Physiography and 
Geography in the University of Wiscon- 
sin. New York: The Macmillan Com- 
rany, 1614. 8vo.; 837 pp.; illustrated. 
Pnoe, S3.60 net. 


of ooUeso 

plementary reader to stiDdsiita of more elementary 
texts, and Is also adapted for general reading 
It presents tbe geographical featum of nur 
world, dtes processes and topograpblr tonus 
treats cf the physical geography of the ocean, 
and explains atmospheric effects Tbe Interest 
Is sustained by ocnnertlng all tbese sapects with 
Ihoir Iwarlngs upon human life. Certain 
stons are suggeated whore an abridgment Is de- 
skablo The ten colored maps, an Important 
feature, have been carefully selected. All the 
subjecta of study sre generously Ulus 
photographs and diagrams of a high order of 
merit The roputetlon of the late Prof Tarr Is 
fully upheld by this volume, which was lef 
npleted by bis death. To Prof. Martin 
the credit of the last seven ebap^ and the 
iting of the entire work 
»k form 

Pitman’s Manual of Spanish Commer- 
cial CoRBEBPONDENOi!. By G. R. Mac- 
donald. New York; Isaac Pitman & 
Sons. 12mo.; 328 pp. 

The Manual offers a huge oOUeetion of letter 
forms both in Spanish and BngUsb, with ex- 
planatory footnotes There are also various 
revWs sod financial reports. , An Bngllsb- 
1 vocabulary gtvea more than 3,000 terms 
j to numerals, colors, textiles, countrlss, 
and technical and mechaalod terms, and la sup- 
plemented by a briefer Bpaatah-EngUeb 
lary. The wording In tbe correepondeni 
^ in Sngileh le ooceetonally awkward 

does not seriously Impair the value Of 
the work to the egrportsr. Although there la a 
table of oontMStt, ao Index. If only Inclusive of 
the letter forssc, would have ladiiCated 

less overlapping <d eubjects Is iw- 1 

avoidable. In view of our present 
end of 


prove dlstinotly helpful to expertere end tbslr 


Tbb Ambrican Bor’s Worxsbop. BRoh 
Bubieot by an Export. Bntir^ Re- 
w^tten and Edited W Clarenoe B^. Kel- 
land of “’nie Amerioau Boy.” Phila- 
delphia: David MoKay. 8vo.;S3epp.; 
illustrated. Plioe, tl.85 net. 


iMdi of the stople knowledge that a work Of the 
kind Id band readily eonveyst The paMpfasa 
eaUa of summer and wintor sport, tunriMie fcr 
tbe boy's mem, ptosmts for. his MfMts, s^ 
meohsetosl toyk may all be fahHeatod kir the' 
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ForGwumSiHutTwl 
perimeatal & Repair HMc, etc. 

94a. to 18.*, 
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apTmadk 
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StmgPiteiit 

DinumdikUtr 


The up-to-the-minute Holder~-*vrith gix 
pointt and a "shock gbaorber. " Worth 
knowing about. Send for circular. 

HONTGOMERT A CO.. Teel Mem 

^ - “ r Y^aty 


tM.107FalleeaiMto 


**Respondiiig to the CeiB** 

kiting tSdIi of the 1 



patois of oMiNprllls. 
PtaeS!"?BI^.^».^ 
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Yoo Met Crowd • CRESCENT JOINER 
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The Reaction 

Has Set in 
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IMPORTANT NEW BOOKS PUBLISHED BY 

HARPER & BROTHERS 


The Sunny Side of Diplomatic Life 

Br MADAME L d. HECERMANN-UNDENCRONE 

lor OourU of Mpmory' rapItaK and of her wm^ubIii 

luT » diplomat fl wife In 0ve Rreat the (Jierman Kalicer eU /fjiditnUfri 


CALIFORNIA — An Intimate History 

Br GERTRUDE ATHERTON 

The Okllfornla of toKtay. and thn f’alifnrnia brlnit to It the aklll uullud with that love for the 
of yoatorday with lu plcturenaiie «ti>ry, lire «et tank of a Califnrnlaii-lmrii. (lertiiiav Atherton 
forth In this book by the one writer who could 

Manv llluslrutuinn from Pholoerapha nnd Old Prints tt 00 net. 


Life in America One Hundred Years Ago 

By CAILLARD HUNT 


The Anti-Tru«t Act end the 
Supreme Court 

By lha HON WILLIAM H. TAFT 
Vary timely and authorltiitlve Is thin volumr 
In which former President Tafl dim utsiw in all 
Its tMiarlngs the Sherman Antl-Triwl Law thr 
proponed amendment bo It ihf hITk t of lit 


Party Government in the 
United States of America 

By PROF WILUAM M. SLOANE 


A Guide to Good English 

By ROBERT P. UTTER 

he nmt part dwU third* pnrl^trnairo^^^^ Tlwllldi 

■ t =r7r:r FOR THE HOUSEHOLD ' ' =• -- 

How to Cook and Why Planning and Furnishing 

By EUZABETH coNDiT tno Home 

and JUSIE A LONG By MARY J QUINN ^ 


needs uf the girl lilsh'eobuol age and the iiul does not km»w Imw to go to work to bring 
average htmsnkw'per Ttimo $ I on net al)uut the rcnult Itlmo fl 00 nrt 

^ FOR YOUNGER READERS — — 

The Story of Our Navy Harper’s Every-day Electricity 

By WILLIAM O. STEVENS By DON CAMERON SHAFER 

Profassor of English U. S. N Academy The ntiriKMie of tlilK lMM>k to dtsiirlbo and 

The inspiring stor\ of the AnierUan Na\> mak(« olaln all ehniriral aptmtiUiiM In toiiimon 


Alloys 


The Scientific American Supplement has published from Dme 
to time excellent papers on alloys written by the foremost 
authorities. Since many of our readers may wish to refer 
to these, we give below a list of the more important : 


Valaabla AUoyt. A Knei of praciical reciiwn cnvrnng thr 
making of ihrel brau. mouir gold, hicnch cait biau, bionrm of 
all kindt, plalinum alluyi, hril mrlali, imilaliun sold, wliiir mrtal, 
alloyi of copper and arirnic, Britannia metal, alloyt of lead and 
tin, •[irculum metal, in a word, ail alloy* ibat have any induitiial 
importance. Srientifir American Supplenieiil No». 1576, 1580, 
1582, 1584, 1596 and 1597. 

Steel and Ite Treatment. Cbantiei in Pliyncal Propcrtio Due 
to Variation of Alloyi. By Robert R Abbott Sucntihi, 
Amencan Supplement No 1899 

Beering Metal Mannfactnrmg and It* Use. The (.harartrnatic* 
of Metals used lor Hearings. By I- D Allen Scienlihr Ameri- 
can Supplement No. 1998. 

Some Properties of Vonwliiun Sloel. Mow small quantities of 
vanadium affect different mixtures of iron and steel and where 
It IS most useful. Scienhlir American Supplement No 1638 
Some Hints on Mollinf Metnis nnil Alloys. ScientiliL Ameri- 
can Supplement No. 1613. 

Tke Art of Makinn Alloys. By Percy Longmuir. Some Sug- 
^hons uf Practical Importance ScienuliL Amencan Supplement 

Soma Alloys Suitable for Instmmeni Work Scientific Ameri- 
can Supplement No*. 1936 and 1937 
Iroo, CoU, Silver and Tin Amalfomi. Formula* for makingand 
using them. Scientific Amencan Supplement Nos k564and 1729 
Iron, Vanadiom and Carbon in Steel. Their chemical end mc- 
chamcal leloUons. Scientific American Supplement No. 1910. 


Antomobile Steals. Their use in motor car construction 
Scientific American Supplement Nos J 747 and 1 746 

Steel Hardeniag Metals. Scienhfic American Supplement 
No. 1535. 

Tbo Pyropboric Alloy lodnstry. Modern Subshtutes for Flint 
and Steel. These alloys possess the extremely remotkabir prop- 
erty of giving rise when shuck to such brilliant sparks that cigars, 
dgarettes, gas and other combushble substances may be readily 
Irghled by their aid. These alloy* have now been placed on the 
market os successful subshtutes for matches. Saeoufic Amencan 
Supplement Not. 1885 and 1977. 


For »2 2U. llie rme of ihe 
l«id, ihc iHirctiMscr of ihesr 

taimii* data and formulas of 
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SAY, FELLOWS! 

It’s bully fun to build 

llio tliiiiKs llial ItiK ('iiRiucci^ mill iiiM'iil- 
oislimlil at'i opl.ini's In iilni"~, i'lc\ ators, 
tiii 1 ()iii<il)ilc.s, nil liiicil iml\va\'s,\\ nnliiiillh, 
(li'rncks, clc 'I’iinik 1)1 laiililinn all I hc.si 
linnet,.',, nukt at liDiiit'.wil li laal btccl 
pmti)n.s, piillavs, lii'Hin.'', niiilias, iniult 
irons, bolts, tints, etc ’ Su\ , tallous- 
il’surciit ' 3 'rv it Hitli 


THL ^intRIC^IM 
h^ODLL BUILDER 


'I’i'll MMir liithiT alioiil 11, bovs Toll lata 
Hull the Amonoim Almlol lliiililer is llio liehl 
oioi tbiiL It I imtaiiii all Hio iiiaiii aiooliunioal 
paits iisoil 111 iiiiiilorn oiiKiaeonin; - 1 bat it ik 
iimilo Ilf s|it iii(f-toiiiporoil, iiioliol-platorl stool 
Hull, il bus loiil Miliil lini'S mints -ami tliat 
Its wboois wDii'o sl\p on tlio axlo booauso oaso- 
liartloiiod sot soiows aro asoil 

WRITE FOR DANDY FREE BOOK 


Ut outtmtiit 'tlwts cnri/iihtri' 

The American Mechanical Toy Company 

336 EmbI Pint StPRwt, Dayton, Ohio 


JUS I' pm^LLsncD 


Pick, Shovel and Pluck 

Further Experienres “With the Men Who Do Things” 


J 'C, jfpicicSfiwI 

t;-' I and Hi*. 


By A. RUSSELL BOND 


American Boy at School, “Handy Man a 
Workahop and Laboratory,” “With the Men 
Who Do Thing! " 


l2mo, (3'*4 x 8U inches) Attractively 
bound in iloth 233 panes 1 10 illustra- 
tions, including 38 page-plates anti colored 
frontispiece 


yds the subtitle indicates, this volume is a sequel to “With 
/■ the Men Who Do 1 hings,” which told of two boys who 
jLJ spent rt summer m New York, sludymg the big enginecr- 
.A JL ing undertakings in and about the city The present 
volume takes the same hoy.s oul of New Y ork and gives 
them a wider variety of engmeenng experiences, reaching from the 
Panama Canal lo the Keokuk Dam across the Mississippi, and 
finally bringing them b.u k to New 'I'oik. 

It has been the purpose of the author in explaining the work and 
struggles of the engineer, lo pul the material in such simple form 
that .inv high-school hoy who reads it can understand it, and, if 
possible, to serve it so appeti/.mglv, that he will continue to read it 
to the very end For this reason the material has been woven into 
a story hlled with adventure Every story in this book, no matter 
how unreal if may seem, is based on fact As the primary object of 
the book is to instruct, every precaution has been taken to secure 
absolute accuracy of all of the engineering data contained. 

A fascinating and inslruclive book for boys, relating how many 
big things in engmeenng have been accomplished 


Price $! 50 net. Postpaid SI 65 

MUNN & CO., Inc., Publishers, 361 Broadway, New York 











A Victrola for Christmas 

The world’s best music and entertainment for 
the entire family — and all your friends besides. 
Christmas time — and all the time. 

'J'hcrc arc Victors and Victrolas in great variety of styJes from 1 o to $ 200 , 
and there are Victor dealers in every city in the world who will gladly demon- 
strate them and play any music you wish to hear. 

Victor Talking Machine Company, Canuien, N. J., U. S. A. 


Always use Victor Machines with Victor Records and Victor Needles — 
tlir ((unhinaluni There is no other way to get the unequaled Victor tone. 

New Victor Records demonstrated at sdl dealers on th« 2Sth of each month 
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iirticlca on aiilnc. la of timely Inlureal ^ If the plioloirraph« an 
the arltclca ihori. and the facia aulhmlic the conlrlbutic 


The vv’V'iiie of thin jnutnal in to tecord accurately, 
nimply, and inteientinulu, the uotUl'n proyienn «n 
Ufle knoll and induntiial aihicvemcnt 


The National Security CommiBaion 

I K Ilii'H* t8 Niituctlillid raillcall.v wroiii! with our 
imlliiiial afferme ns U'liresciited h.v our naval and 
iiillltim foK'os, Conurt'ss should know It and iiaaa 
I he iii'cosMin k'ulslalloii lo act malU'rs rlKht. 

Suri'l.v this Is n solf-oi Idi'iil iiroiKialtlon Solf-pvldent, 
also, Is lhi‘ iiroposltloii that, If wo aro to have an army 
and iiiivj, tho.v should lif adoi|iialo lo tholr duties We 
luUo It that. 111 Iho ovoiit of foroltsn iiUKreaslon, tho 
loiuiwr of tlio pooiilo of this fouiilry Is such that they 
would plti.N tho inirt of an horolcall.t rosIslluR Belgium 
iiillior than thiit of a taiuolj submissive IdixomborR. 

AllliouKh wo iiio tlio won 11 blast nation in tho world, 
with a |io|iuhitiou of ujiiiroxlmatoh KKI.IXKI.IKKI, wo arc 
a iiooplo iiro-oiiiluoiill.t la'iiooful, ludood. wo aro rmig- 
nlKiHl to-da,\ as tho loiidlut; national osponout of tho 
prliiolplo of uiiliorsal arbltratloii. And yot, It what we 
ooiiooivo to bo our propor and lawful iiatlouul itollclos 
woro iissallod b> a oomitry which liollevotl Ibal war was 
tli(‘ ouh iMiHsIblo arbiter of Internatloiial dlfforoncos, 
who aiuoiiK us iloubis Unit tills ooiuitry would roslst 
with all tlio moral and iiuilorlal rosourcos at lls com- 
mand 

AdinlUliiK, Ibon, that this country must possess an 
iirmi and a im\y, and lhat If those rallltury forces nro 
to bo of nii.i Miluo whntMooior, they must bo fiilh ado- 
(luiilo to fbolr (lutlos, tile iiuostion prosoiits Itsolf, Are 
tho naval and niilltary foroos in this country In suttl- 
oloMt stroiiKth, Muiiibors, and proparodiioHs to moot any 
(sisslblo oiuoi's'oiio.v wbloh ma.v arlsi*'/ 

II Is with a view lo bnvliiK this ipiostlun liivostlKatod 
Unit Koprosoritntivo Uardiier bus Intnulucod a Joint 
rosoliilloii providliiK for a Natloiml Soourlty t'ommls- 
sbm, Ibo object of wlilctl Is to make full invosll>rutloii, 
by sub-ooiiiiuitloo or othorwlso, into the iiuostloii of tho 
pro|MiroiliioHs of tho I lilted States for war, dofoiislvo or 
oflonsivo 

Wo biivo roiiHiiii to ladiovo that his rosolutlon Is 
oiitlrolv free from nnj iiolltioal slKnltioaiioo , In fact. It 
KiH's wltliout snvliiK tlnit a subjis-t of this prime Iraisir- 
iMiico, wbloh iiflocts or iini.v nITis-i the very life and 
dentil of tlio inillou, should bo coiisldorisl from a purely 
piilrlolto poliil of view, and that ovorv iiioiiitM'r of I'on 
Kress, lie bo Uoiiiooral or Jlo|iubIlcuii. should ajiproaoh 
the oonsldoriilloii of this uiattoi with a mind absolutely 
free from polllloa) bins, uiid with a solo doslro to do tho 
wisest tliliiK for the Kood of his oouutr} 

To those clll/.oiis of Iho I iillod Stuti-s and to those 
luombors of Us ('iniKross who liiUo an iiitolIlKoiit Interest 
In Ibo i|uoslloii of mil iiiilloiinl dofoiisos, this investiea- 
llou will bo larKol.v a work of suiiororoKatton , that Is 
to say, tho Invest iKiilioii will nioroly lav emphasis upon 
certain most serjons ilofoi-ts In mir notional defense 
with w'hlch (hi'.i bine long been fiimlllnr What ])ro- 
portton of tho people of iliis eonnliy and lls loKlslators 
are well luformoil ns i., the siiuiillon il Is imiiosslble to 
siiy, bill wo iK'llovo Unit Uio piopiirllmi is iurgo Novor- 
IhelosM, Iboro are uilllloiis of lasipio In whom Ibo tiuth 
has not .vet liet'ii brouKlit homo Unit llio unproiiureduess 
of our army, and to a loss oMont of mir navv. Is such 
thill. If war hurst upon us ovoiiiIkIiI as || has done uisiii 
the nallons of lOurope, u dlsiisloi of the first iniiKultiide 
must Inevitably follow. 

It would lake u volume to deserlbo the details of the 
sltuKtlon. Only a few salient facts can be ulvon liere 
.\s roiiards our army, vve have no more Uiaii M.OtK) 
otTeetives; it is short of artillery: and It Is so short of 
iiniuiiiiilUon Unit the whole of its supply would be fired 


■way In a alagla dty’a engageoent We have an eWxk 
rate ayatein of coaet defenaes, but only a fraction of the 
arttlterymeii necessary to man them. Back of the reg- 
ular Hnldlera we have only IISI.OOO militiamen, and back 
of these we have abeolutely no reserves. We have no 
heavy mobile siege guns, such as are doing otteetlve 
work in the Buropean war, and no military motor trac- 
tora to render our artillery thoroughly mobile. We have 
made merely a beginning In developing that aeroplane 
equipment which la necessary to render field-gun fire 
accurate against irooiva In the field. 

Although the materiel and pertotmel ot our navy are 
both excellent, the navy as a whole la poorly balanced. 
No tyjio of vessel in the present war haa done aucb dla- 
tlngiilshed aervice as the fSal, well-armed scout with 
which the opistsliig fleets are both well provided. The 
work of such veaaela as the “Arethuaa" and “Un- 
dannled” on the Krltlsh side, and the taat German ves- 
sels of tho ‘iOmdeii” and “Karlsruhe" type, ueeda no 
recapitulation here. We have but three of these useful 
vessels when we should have at least thirty The tor- 
imUi aud the mine bare again. In this war, eetabllahed 
their deadly efllclency. We are so short of torpedoes 
that a single uaval engagement of magnitude, Involving 
the employment of all of our destroyers and submarines 
and the free use of the torpedo, would find our torpedo 
fleet without toryiedo ammunltlou for the rest of the 
war. Itoes Gongress doubt this? Then we beg to In- 
form It, using itractically the words of one of Ms naval 
exp**rts connected with the Grdnance Deimrtmeut, that 
It tak(>s atiout one year to build a tori>edo and that the 
cost of each is atavut gfi,000; that we ahall need to 
secure within the next ten years from all available 
sources nt least 10,0(10 toniedoes, and that these would 
cost In the neighborhiHMl of gSO.tlOO.IklO ; that the neces- 
sary number could lie obtained If the Bureau of Ord- 
nance were authurlxed to provide for securing the 
needed supply liefon* the end of the fiscal year 102'1, nn 
annual aptiroiirlatlon lieing made for that purpose of 
gO.OOO.OiiO But ('oiigresN bus seen tit to imy no he4>d, or 
Iiractlcally no heed, to this slatemeul. We are even 
shorter lii our supply of mines than of toriasloes The 
navy Is short 18,000 men; and we have no adeiiuate 
reserve (an adequate reserve should Include about 
QU.OiNl men) from which to man our reserve ships and 
HiixiliMries In the event of war. 

i'he aliove are a few of the facts which would be 
brought out b.v the National Security Commission. They 
are sufilclont to show the necessity for idaolng before 
the nation at large, tu the clearest and most emphatic 
manner possible, the true conditions In our army and 
navy The enlargement and Improvements demanded 
are merely such as would be sufficient to put this coun- 
try In a state of effective defense. Only when (his 
v'undltton of preparedness has been reached will the 
menace of war lie permanently removed from the west- 
ern hemisphere. 

Admiral Mahan 

I N the death on Iiecemlier Ist of Itenr-Admlral 
Alfred Thayer Mahan. I'.S.N., retired, America 
loses ita most able naval strategist and the world 
Its greatest authority on the subject of sea iwwer. We 
doubt if any one man has Impressed upon naval affairs 
u formative luttuence, so deep and widespread as that 
exerted h.v the late Admiral in that wonderful series ot 
naval works which Itears bis name. 

Admiral Malian bad recently gone to Washington to 
take up his work as a research associate In the Depart- 
ment of Historical Keseareli in tbe Carnegie Institution. 
He was pursuing a siveclal line of historical Inquiry, 
with the object In view of writing a history of Ameri- 
can expansion and Us lieartiig on the subject of sea 
jiower Admiral Mahan bad contemplated this task for 
several years and It was designed to be n monumental 
work He bad pursued his labors for Just alamt one 
mouth, when, after a sudden selaure, he died of heart 
failure, brought on to some extent. It Is believed, by the 
strain of the European war. 

Admiral Mahan was bom at West Point, N. Y., Hep- 
teniher 27th, 1810. He was the son of 1>. H. Mahan, 
a well-known professor of engineering at the United 
.'States Military Academy After forty years of service 
In (he navy Mahan, on November 17th. 1880, was retired 
at his own request. In order that he might be able to 
devote himself entirely to his writings on tiaval sub- 
jects Only once, about eighteen months after hU re- 
tirement, WHS he called to active duty, when in May, 
1898, at the outhreak of the SpanUh-American war, he 
was apivolnted a inemlier of the Naval War Board or 
Strategy Bvaird, which was formed for the control of 
naval operations during that conflict. 

The International fame of Mahan was aoiulred 
almost overnight as tbe result of his publication of that 
famous work, "The Influence of Sea Power Upon His- 
lor.v " Before the book was written the Admiral was 
hut little known outside of naval aud military circles. 
Ill the navy be was recognised as a competent olBcer 
and a notable lecturer at tbe Naval War College. Upon 
bis lectures tbe works which later made him fitmiws 


wen iNuedi twt it to t whatitor «t 

the War Odllclia It wa« mltoM how .mm the 
analytical qualltlea and the 4tol>th («f Inaight hWi been 
sense of proportion which s«btMiawH>tly(. opoh the hub- 
Ilcatlou of hie work, raised lilm «t a bound to the 
tion, universally acknowledgedi of the worid’a d>«4to«t 
authority on the subject of aea power, 

“The Influence of Sea Power” wm published In Bos- 
ton and Its value was Immediately recognised by naval 
reviewers, flr^t In England and then In Germany. It 
lias been claimed that bis book was one of the most 
IKiwerful influences In bringing about the birth of the 
modern German navy. It was Immediately translated 
Into German and Emperor William saw to It that a 
copy was placed In the library of every Oertnan war- 
ship. Two .vears later he published Ms “Inflttence of 
Hca Power on the Krench Revolution and Empire,” and 
In 1807 appeared his "I>tfe of Nelson” abd also “Tbe 
interest of America in fiea Power, Past and Future." 

In a tribute to Admiral Mahan Issued by the Navy 
Departmeut, It is stated that in England tbe leading 
naval men of tbe day confessed that It had remained 
for Admiral Mahan to elucidate tho work of tbe British 
navy In a way that they themaelvsn bad never under- 
stood or even dreamed of. 

In peraon the Admiral was unusually toll, 6 feet 2 
Inches, with clean-cut features aud a decidedly attrac- 
tive personality. He had the reserved manner of the 
scholar. Although Mahan was an ardent advocate of 
tbe possession of powerful military feaxws and espci- 
cially of a navy adequate to maintain the command of 
the see on our own coasts, be was by no means what 
is called a militarist; Indeed, like all military men of 
tho highest stamp, be was an ardent advocate of peace. 
Outside of his books, Mahan did a considerable amount 
of literary work for the mogazliies, and be was always 
ready to resisind to a wsiiiest for Illuminating articles 
on the current uaval develoimieuts of tbe day. Bcveral 
of these artlc'es have aiqieared from time to time In tbe 
columns of this journal. 

A Problem in War Names 

“ "W T’S an 111 wind" . . . The war has. for one 
I thing, Ntlmulaled Interest in geography, and pnv 

.IL vided tbe average stay-at-home cltixen with a 
cosmopolttau outhaik that will not do him any harm. 

W«^ have on other occasions called attention to tbe 
fact that Americans are sadly baiidlcupped In their 
efforts to follow events abroad by tbe wretched maps of 
foreign countries found in nearly all American atlases, 
and we need not, therefore, dwell upon this subject at 
liresent, beyond jiointlug out that the atlases In ques- 
tion ore esiwcinlly unequal to tbe task of Illuminating 
the war news from tbe colonial possessions of Eugbrnd 
and Germany, where so much desultory fighting has 
occurred There Is, however, one respect in which 
American cartographers are hardly more at sea than 
their colleagues abroad, and that la tho s(jelling of geo- 
graphic names transliterated from the non-IhimBn 
alphabets. Kor example 

The .Tupancse and British forces recently capturcfl an 
Important German possession In (Jhina. What Is its 
name? Is>t us consult acknowledged authontien of Kug- 
Ilsh speech, and we shall find: KUnt-Chau, Century 
Atlas; Royal Atlas Kiao-ahau, Bartholomew’s atlases 
KUtu-chau, Sfatesimn’s Year-Book, 1913. Kiaorhow, 
Kucyclojaedla Hritunulca, eleventh edition Kiao Chou, 
Geographical Journal, vol. 27, 1800, Index. Kian-chou, 
Ihld., vol. 81, 1808, Index. JCioaofcoa, Ibid., vol. 80, 11)10, 
Index. 

Note that we find three spellings (and fitrther search 
might reveal others) in recent volumes of tbe Journal 
of the Royal Geographical Society, although this society 
some thirty .voars ago adopted an ostensibly uniform 
system of orthography for native place-namea, wliich 
has lieen accepted by numerous other societies and luati- 
tutluns throughout the EugUsh-speaklng world; and. 
what Is more Hurprisiiig, none of tliese three spellings 
agree with any found in the leading British atlases. To 
make matters worse, there are sundry German spell- 
ings, which were not Inappropriate for general use so 
long as tbs fcglon in question was a German deiien- 
deiicy, e. g. ; Kiautnehou, Meyers Konversatluns-Lexicon, 
sixth edition. Kiau-T$chou, fitleler’s Atlas. 

W’hile this case is fairly typical of tbe confusion that 
prevails as to tbe spelling of place-names In China and 
certain other countries, there are other cases In which 
divergent spelHngs lead to more serious results than are 
to be apprehended from the one above noted. We refer 
to names In which the initial letters ore variable, e.' g., 
Taangpo — Sanpu; or. again, those In which the dls- 
creiiancies occur near enough to the beginning of the 
name to materially affect the location of the latter m 
an alphabetically arranged list. e. g., Lhasa — ^latssa, 
Rucb cases are the deapalr of index-makers; beoause. 
while it is possible by the use of numerous cross-refer- 
enoes to take account of all the reoogntaed spellings, 
tbe ladexer Is con^Cninted with tbe difficult problem of 
deciding which form shall be treated os the prlncJiiat 
entry la his index. 
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Coserate ;llkM4t>'>*~CoBMrett votd MMtrastloa hM itw 
oiMMd ttHm 364,000 aqtuu» jrftrdfl U4d In 1000 to 10,> 
200,000 «itt«re yards, wfaioh it k etUmatod baa been laid 
durian the aeanon 1914. Tbia would be auffloient, 
wereitimt down In a sinitte atratoh, to form a roadway 
four yard* wide and 2,700 miles long. 

Trial Trig of the “MoreBO.’*-^he dreadnought “More- 
no," built by the Fore River Ship and Engine Building 
Corporation for Argentina, has passed her speed test 
and eaoeedod her oontraot stipulation, by maintaining 
an average speed of 22.5 knots without being pushed 
to her speed limit. 

Nanlag Tunnels After Engineers. — A well-deserved 
and too seldom aooorded honor is to be given to engineers 
by the Baltimore and Ohio Railroad. The four tunnels 
on the Magnolia Out-olf between Orleans and Little 
Caoaton, West Virginia, are to be named after four of 
the road’s idiief engineers; James L. Randolph, J. M. 
Oraham, D. D. Carothers and Francis Lee Stewart. 

Panama Canal Trade. — An aggregate of 583,949 tons 
of oargo was carried by 113 vessels through the Panama 
Canal during the two months from August 1.5th to 
October 15th. The heaviest trade has been that between 
Atlantic and Pacific ports of the United States. It 
embraoed 40 passages and constituted 44 per cent of 
the tralHo through the canal and SO per cent of the total 
freight. 

Nsw United States Naval Drydock. — The Union Iron 
Works, San Francisco, is under oontraot with the Navy 
Department to build a drydock 1,096 feet long by 110 
fisjt wide with 40 fiwt depth over the sill, which is to be 
used by United States naval vessels in the Pacific. The 
department has guaranteed tiie builders a sufHMent 
amount of business to bring a return of 3,50,000 a year 
for six years. 

Mssgulte Wood for Paving. — Bo scarce liavo mesquite 
wood blocks become that the city of San Antonio, Texas, 
has abandoned the plan of paving 250,000 square yards 
of its streets with this wood. Mesquite is a wood tliat 
is almost indestructible, very hard, tough and dense. 
In the Southwest, for many years, it has lieeu used for 
the sills of adobe houses; it makes an excellent material 
for street paving. 

The New French Fonr-and-one-eighth-inch Field Gnn. 

— Reports from the seat of war speak of the effe<*tive 
work done by the new French 4 I/H-inoh field gun, manu- 
factured by the Hchneider works. The gun is much more 
powerful than the 7.5-milluneter gun of the French and 
it has a range of 8J.4 miles. This is over a mile farther 
than that of the German 152-millimeter siege gun. Ex- 
cept for its greater caliber, the now piece is very much 
like the 75-milljmeter gun and retains all the rapidity 
of fire, handiness and accuracy of that piece. 

The Largest Chain Drive.— The largest chain drive 
m existence, tlusio times greater in size than any pre- 
viously built, IS to be found at the Ox Bow Power Plant, 
on Bnake River, Copperfleld, Oregon. The plant con- 
sists of a .3,(100 kilowatt generator, operaUid by two 
water-wheel units, each consisting of two pairs of water- 
wheels irf the 4S-iuoh horizontal type, operating under 
a 21-foot head The speed of the water-wheels is 147 
revolutions i>er minute, and each water-wheel unit is 
connoeUMi to the generator by four Morse chains, each 
21 inches wide, the sprockets on the limi shafting liaving 
a 2-inoh pitch, and the shaft centers being lU feet apart. 

United States Aerial-defense Ovn.— The Ordnance 
Department of the Army lias developed a high-angle 
fire gun, based on exjierimonts with the Deport gun 
illustrated In the first war issue of the Soibntific Amkki- 
I'AN, which lias a split trail and a recoil system especially 
ailapted to firing at a high angle. As the result of im- 
IKirtant experiments, the Ordnance Department now poe- 
Messes a gun which it thinks will be superior to the 
French gun, justly celebrated for its speed and handiness, 
which will be eminently suited for firing at aeroplanes. 
The new gun is of greater range horizontally, and it 
will be possible without moving the carriage to fire the 
gun laterally at a greatipr angle than with the present 
carriage. 

Ocean-going Snbmarines for the Oermana.— A cor- 
respondent of one of the London daily papers at Ckipoa- 
hagon, speaks of a report from Hamburg to the effect 
that two unusually large submarines hale been com- 
pleted for the German navy and are making trial trips 
at the mouth of the Elbe. Acoordiug to the report 
these submarines are four times the size of any exist- 
ing vessels of this type, with a radius of action which 
will enable them to keep at sea for forty days without 
having to replemsb their oil tanks smd stock of stores, 
or even have reoourse to the submarine tender. This 
would mean a submarine running into the thousands 
of tons displacement. Buoh vessels will be built, and at 
no very distant date. It Is quite conceivable that, in 
view of the enormous offensive power of such a craft, 
the Oemuuu may be ^winging a surprise in underwater 
craft similar to that which they gave with the 16-inah 
gtnt l9 si«|e«MldUM 7 . 
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Sorvey of Sonthom Falootlao. — A oonsiderable amount 
of surveying and exploration has recently been done along 
the southern frontier of Palestine under the auspices 
of the Palestine Exploration Fund by parlies heodfsl by 
Capt. 8. F . Newoombe, H.B.. and including two archcco- 
logists from the British Museum. Five parties surveyed 
and mm>ped the whole border region except a small area 
around Akaba, where the Turkish authorities refused 
the necessary penmssiun, and the trigonometrical sur- 
vey of Palestine was oouueeted up with that of Egypt 

Wolfram, an im])ortaat source of tungsten, is said to 
be quite widely distributed through Kiam, where its 
production on a commercial scale is a recent develop- 
ment. According to a recent consular report, it was 
long known to the Chinese tin-minors in Siam as “dead 
ore,” and supposed to be of no value, until some of the 
ore was taken to Singapore for analysis aiul found to Ihi 
wolfram. Great heaps of this supposedly worthless 
material had been left by the tin-miners in the mountains 
of Nakawn Sitaniarat (Nakon Sri Tamaral), in the 
Malay peninsula. 

Eye Injuries from Artificial Fertillzere.- - In order to 
tost the supposed injurious effects of artificial fertilizers 
upon the human eye, some experiments with rabbits 
were recently carried out by J. Eickmeyer, of the Uni- 
versity of Rostock. It was found that Nutierphosphates 
produce a slight conjunctivitis and a transient oloudiness 
of tho oornea; Thomas slag produced a marked con- 
junctivitis with a transient turbidity of the oornea and 
residual scars; caloium eyanamid caused a marked neiiro- 
tio oonjiinctivitis and also keratitis. When applied to the 
oornea as a paste these substances showed marked toxi- 
city. 

Watering Shade Trees in City Streets.— A ven inge- 
nious and praetiual device for assunug tho trees on city 
sidewalks a sufficient supply of wau»r, no matter how 
dry the season and how hard bakml the earth, has recent- 
ly been put in operation in Strasburg by Mr. Hauer, the 
oily tree inspector It consists of a tulie of iron or lead 
bent into tbe form of a ring large enough to encircle the 
stem of the tree. The earth is removed so that this 
ring may be placed just abov<i the roots, and is then 
filled in agam, leaving the end of a pipe coniiwtiug with 
tho ring projeoting above the suriaoe of the ground 
The top of the ring is pierced with a large number of 
small holes, and a tin cover or shield prevents these from 
beoommg gtoppe<l up with earth. By means of n funnel 
in tbe protruding end of the pifH* any desired amount of 
water may l>e supplied to Ike roots without waste or 
loss of time A further advantage, according to Promc- 
theu», IS the ventilation thus scoured of the earth m the 
vicinity of the rixite, 

Easter Island, in the South Pacific, is one of those 
ou(w)f-the-way places that intermittently attract the 
attention of the world, on the oooasion of the rare 
visits paid them by explorers ami travelers The island 
IS famous for two things, first, for its exeessive isolation, 
and. second, for its colossal stone images and other relics 
of a forgotten and unknown race This spot has r*)contly 
come into special prointnemHi on account of the adventures 
of a small expedition led by an Englishman, W. Hcoresby 
Routledge, and mohiding an arcbasilugist and a geolo- 
gist from the British Museum, which 8«it out two years 
■ ago, and after much incidental exploring cn route, ulti- 
mately arrived at Easter Island, where a thorough study 
of tho archieolngioal problems of the island was t<i t>e 
made. Hanlly had these investigations lestn begun 
when a serious outbreak of the natives (s-curroii As 
there wag only one European in the islaml bo.sides the 
members of tho English expedition, and the natives 
numbered about 260, the situation was extremely seri- 
ous for a time. Tho opimrtunc arrival of a Clnleaii 
man-of-war put an end to tho trouble and at. last ai'eouiit 
(August 10th) explorations were again progressing satis- 
factorily. The island has also lieeii brought into promi- 
nence reoently by thewnlingsof Dr Walter Knoche, the 
German dirwlor of the Chilean metwirologinal service, 
who visited this remiite t’hilean possession m April, 191 1 , 
for the pur}M>8*i of establishing a meteorological and 
aeismological station. Perhaps the must nnnarkable 
fact in connection with Dr Knoche's expedition was that 
a sojourn of only twelve days ih the island should have 
furnished him material for no less than eight important 
memoirs, published part in Chile and part in Germany 
during the years 1912-14, and embracing such diverse 
topioM as the meteorology of the island, its songs and 
folklore, iu ethnology, arehtsology and folklore After 
Dr. Knoche’s departure the observabiry was maintaineii 
for a year by Honor E. Martinez, of tho Chilean moteoro- 
logieal wirvioe. His observations have been published 
in extonto by tho Chilean government, and a.'e accom- 
panied by memoirs on the geology, botany, seismology, 
etc., of the island, by experU in them' various subjeots. 
Perhaiw the most interesting fact brought out in this 
publication is the very slight seismicity of the island, 
as compared with the high seismioity of the Chilean- 
PtruviM oomL 
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Aatomobile 

Ambnlanee Cara. — Many pleasure oars in England 

have been fitted up as ambulances, both for home use 
and with the army, and in many oases this is easily ac- 
complished, A light ambulance Ixidy is fitted, and" this 
lias a spiwial channeled iilatforni, into whicli the runners 
of two regulation stretebers slide, a tailboard to keep 
all fixml, front eurlams to scriMin llic interior, and outside 
Keats for driver and attendant. In this design the ean- 
vas eanopv, whieh Ik like a shelU-r tent, can lie rolled up, 
the frame ik detoehable so aK to allow the platform to be 
lived for the tranH(H>rt of gixidH and Ntores if required. 

Automobile Hltuation In India.— Aeeordmg loKtateinents 
made bv a man promiiienl in Freiieli automobile eireles, 
biiHiiiesK IS progroKsiug m India, and it ik estimated that 
tbe lolal nnrnbei of motor velueles ineluding pleasure 
cart., moloreycles ami |K)wer wagons aetuallv in use in 
India number over More than .''SI per eeill of 

this number aie of Kretieli make Clood roads are fre- 
quently met with, and it ik poshible to mak. a 1.2()0-nnlo 
trip tlu-ougli the eountrv from ( 'alcntta to I’eKhawnr wit li- 
out any K)>eeial diffieullv This loute nlloWK of visilmg 
all the histone eities in Ihe north of India mid iiiimerons 
garages lie along the route ami afford a good siipplv of 
gasoline and oil. Gasoline sells for .5'J euils a gallon 
The liest season for automobile louring is Irom XovenilMir 
to February. 

All-Weather bodies on the Increase. Tin minibiT of 
automobile owners who drive their cars tin year around 
grows apace And this draws atUuilion to the tnx'l thni 
the lypi« of body wlindi goes under tin not altogeiliei 
euplioiieotm name “nll-wealher ’ is coming into greater 
demand The iierfection of siieh bodtes bi the point 
where incipient, and not so incipient, rattles have been 
eliminated lias had much to do with their inereasmg 
jMipularity At the same time, (piiie a number of car 
makers now are sending their vehicles out with open 
toiiring body and also a detaeliable Utp of ilie semi- 
iHirmaneiil typo winch msv 1«* lifted into place and be- 
come pari of the car direetlv the snow flies Naturally, 
Ihese detachable tops have a wide appeal, for the cost 
is not high 

Increase in Small Electric Delivery Wagons. —Al- 
though the low-price electric jiassenger vehicle which 
it IS said now is under contemplation hv Thomas A 
Edison and Henry Ford still remains beneath tlie horizon, 
low-priced electric freight vehicles bid fair smin to be 
wminion Within Ihe past few months (wo vehicles 
of the kind hav(> appeared on the market Oiu' of them 
is a four wheeler and the other has but (liree wheels 
Both are comparativelv light m eimstruclion and are 
designed lor Ihe clKnip and efflcieni transportation of 
small parcels That there is n nmrk«-l for vehicles of 
tbe kind there can be no gainsaving for the ciist of elec- 
tric current steadily i.i deeroasmg and the inherent 
simplicity of the cars thoniseh<<s is their own most 
ixitont faelor of iipixial 

Motor Car Factories in Germany. Most ol the motor 
car manufacturers in (lermauv are woiking twenlv- 
four hours eaeli ilay in an endeavor to keep up wulJi the 
demands of the army officials, although several report 
eoiLsidernbh' private demand In most ol tliese fai‘- 
loru's then' is great difficult v in carrying on the work 
as so many of llieir workmen have lus-n called to the 
front, and tl is cvtrenielv hard to seciin skilled labor 
anywhere m the noiinlry now In some casi's the em- 
ployees of shops engaged on goyernineiit contraets have 
Iveen sent back to llicir work in iimfoiin to enable tJie 
work in hand to be coinplcted A number of faetories 
hav<> IxH'U taki'ii over entirelv by the government, and 
some nearer to Ihe scene of aetiyitl's have been devoted 
entirely to repairing damages siistamed at the front 
This 18 particularly the ease of Belgian factories. Besides 
the scarcity of labor the difficulties eiicounlored are m 
securing supplies of rublHir for tin-s, and in the traiis- 
jiortation of materials riHiiiired, even in the case of gov- 
ernment contracts. 

At a Recent Meeting of the British luslituto of Auto- 
mobile Fiiigmeers a memlKT delivered a scathing criticism 
of the maniifimturers, which was not challenged, because 
they relied on the continent so largolv for eompoiient 
parts, mauv of the.se eomiiig from Belgium, Germany 
and .Switzerland. These supplies are now' unattainable 
and particular monlnm was made of the difficulties of 
commercial vehiole manufacturers who have been oli- 
taiiiing the steel east mgs for their whei'ls from Germany 
The (rerman magneto has also been very largely used in 
England. Hpis'ial strt'si was laid on ihi' inaccuracy of 
British drop forgings, and it w'as staled that it was iin- 
posRihle to get certain lyiios of mild sUel st<>enng forks 
except on the continent The faults of British designers 
was laid to tho lack of really praet.ieal men and modern 
plants at their lechiucal schools and colleges This 
dejiendenco of British automobile raanufaeturers «m tho 
contineul for supplies of coniponents ha.s bis'ome a very 
serious matter when there is such a pressure for heavy 
ooimneruial vehicles for army use that even the motor 
Omuihusos have iaioa pressed into service, es(M'eiaUy 
H it makes the possibilities of replsioemeDt doubtful. 
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DryinK onion Heed in California. Threshing onion seed. 


The Seed Supply and the War 

Making Up tlie Shortage on Our Own Farms 

By Guy E. Mitchell 


W IM, llic 1 |\|I|||H'I <'Hip Ilf flil>- .vear lie 
fiillowi'il li\ n li'iin ono iic\t veiirV 
111 1)1' Mi'eilM \\ hlcli II iv onli- 

iiiinh liiiiioricil I'roiii (icrniHii.v, Frnnee, 
■Mill lii'lcmiii "HI Ih' ''hlppeil , in- 

lin'd inii.-t of It "III moer lie hiirvenlea, 
oil iiiiouiit of till' "iir As a i onseipieiice 
of tills slmrtiKJe of the Heed supply the 
"Ise I’liiiiieis of the Clilteil States, aetliiu 
iiiiilei iiihlce of the Depart iiieiit of Aiii’l- 
eiiltine, tune heeii sinlliK their own Held 
Ill'll leifetiihle seeds 

Till' Kiealer part of our su«ar heet seed 
collies fioai Ueiiaain and Fiaiiee, iilld the 
".11 IS resilltlliK III total destl'lietloii of a 
(.'leiit purl of the su):ai heel eiop ill parts 
lit Fiiiiiee, while hi (Jeruiain the shorCatte 
of help prevents the liiii vest iiii; of tlie 
seed (Mir siiiiin heel flowers in Mlelii- 
ttiiii, t'oloiiido Caltforiilii. and the other 
Stales In the siutiir lieel aiea, will lie serl- 
oiislv hanipeieil heetiiise of the shortHRe 
III seed "J'lien there aie eiltnson I’lover 
unit lialiy m’IiIi two plants liirdelv iiswl 
as loiei (Tops and as soil reiiewors, laith 
of "lileh are larKi'h dependent on the 
seed liiiiuyhl fioiii Fiiiopi- ii’anners in 
the Siinlh and West iinnnall.v sow laiKe 
i|Uiintilies of these l"o foiillJe pliinis, the 
m'owint; iihinls heini; used as piisinie dur- 
ing the wilder anil out and dried for ha.v. 
or plowi'd nndei as ureen nianuie In the 
sprJiiK Alreiid.v the i'nllln« olT of the 
siipplj III seed fioin Cnrope has (iinsisl 
niiiiked .iilviinies In tlie liilies of suii- 
tilles In the IniiiiN of seedsmen in tills 
eoiinln, anil IniihlllD to ohlalii further 
supplies .iiiil It IS helleied that It will 
ehliei lie niiessarv foi AniiTiian rarni 
el's til sini seed Itiini Itiell own eiops or 
to nliiiiiilon till ii'i Ilf till I lop alto^'elhei 
foi a time 

While tlieie has lieen ii note of nlann in 
a iiiiiiiliei of tlie liiiKi' iiiel i npotllaii nev)s- 
jiapers ns well us In the lonnlii press, 
the seed siieiinllsis of the ( io\ ernnielil 
lime not sliown so niiieli loneein over the 
seed sitnidlon. foi while It Is admitted 
tinil there will he ii s|i,iiiii>:i In seis], the 
seeds thill we Iminiil 1 1 om Fniope car- 
riil, lelei.v, eiiilhi iniislev, spliiin li. rad- 
ish and some Kinds of i uhli.i>.'e seed, and 
other small M'lreliihle, also iii.iin of onr 
dowel seed, sni li ns pun^les, popiij, and 
VI rlieiia can all leiidlli h< s.ned h.v the 
Indtvhlmil tii'owei The e'lK le.ilU nliirm- 
tliK feillnie Is timl < oiifi mil Imk the sntliii 
heet trrowei The luhiee t.' 1 'en the AiiiitI- 
eaii fiiiinei III Kiow his own sml does not 
aiilil.v to the siiKiir heel yiowei foi it re- 
quires two .Mills III wliii'li to urow the 
lieel lietoie seeiirlnu soeit 

It is It fuel lii'M'itheless. Dial while 
(lie Ki'e.il hnIK of oili seeds an all 'ild\ 
ttrown In the Imlted States- thousands 
and (lioiiMinds of litres are iiinnied to 
s(s'd Die eiiltlni; off of imimrIiiDons will 
lend III raise Die |irlee of sonie seed and 
inuKe the dealers scurry to supply the de- 
luamJ plantlnii 



Thresher for separating watermelon seeds from the puip. 
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In one of onr watermelon seed washarles. 



Planting cabbage heads for seed growing in Holland. This method has baen 
tried without success in this country. 


time oomt'M many farmers will be found, 
to whom It never oeeurred to save their 
own seed. 

There Is sliarp eompetltlon betwcsm 
some elnsses of sewl of Amerleiin and for- 
eign origin, liut III most eases tlie Ameri- 
can seed is Die tietter. Maehlnery in eom- 
petltloii with eheap liilsir of Kurois? has 
heliK'd our ptioplt* tti k«*e(> nt luirae money 
that has lieen sent to Kiiro]N> for seetl. A 
few years ago possibly two deeades — we 
sent to (Jemiaiiy for ull our lettui*e sets!, 
beeiMise It was then tietleved that our eli- 
iniite was not suttalile for lettuce seed 
growing, and because lalior alii'oad was 
eliesiKT. liut the clliiiitle was found — In 
Callforiiln — and Anierleah liivwjtivc 
genius followed, so timt to-day, instead of 
buying lettuce seed fioiii Europe, we are 
supplying not only ourselves, hut Eurois* 
as w(>ll. In EuroiHs watenuelou, cucuni- 
hev, and eiintoloupe hhsI are extriictefl h.v 
hand, the work being done by women, 
who woik from six in the morning until 
olglit at night, diligently secKipIng oul the 
sewls with n siSMiti, for 25 e<*nts ii day. 
Here in this eoniitry, however, the water- 
melon tliri'slier <I(K‘s the work and better 
The muehlne is mounted In n motor truck 
and run up and down the rows. The 
melons are thrown Into a hopper, similar 
to that on h eider press. Knives ehoii 
the melons or eiieiimls'i's and the pli*ees 
are then emshed hi-l\Ms'ii rollers. The 
ma.ss then passes to a revnlvliig drum, 
wJilel) separates the seed from tlie pulp. 
These sissls with some iidherliig pulp are 
duniiH>(l into harr(>ls and allowed to fer- 
ment In older to IiHiseii the iiulp from the 
seeds, later (o he washed and dried for 
shipment. On some small farms the 
thresher Is stationary and operattid by a 
horse. One of these niHehliies operated 
by one inun can do as imieh work In a 
single day as that is'rformod In Kurois> 
by ten women, and do It tK*tter. 

What lesson does the American farmer 
learn from the present seed situation'' 
iiet him do for lilmself with his vegetable 
and flower seeds what Ids father and his 
grandfather did before him Is'fore the 
days of swd dealers-— save the seed for 
himself. The Deiiartnieiit of Agriculture 
Is anxious to have the farmer grow bis 
own seed, and return to the lndei>endpnee 
of earlier days, iuit grow them Intelli- 
genilj, seUs'tliig the iietter and stronger 
plants for seed. The seed, after all, is 
half the crop, and if the shortage caused 
by the war does nothing more than In- 
duce the farmer of this country to save 
Ills stasl with the utmost <>nrp It will re- 
sult, after a few years. In a gradtul In- 
creased yield In American crops. 

Antiseptic Drinking Fountnin.— Willinm 

V!. West, of Kansas City, Mo., in a patent. 
No. 1,000,002, provides a drinking fountain 
with a series of cups wbioh. are movable 
■uooessively through a sterilising lh;iuid. 
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MfawB in the North Sen 

T HB Mibiwirloe ndne, wbetber cnchored or floating, 
hgt added, lo the present war, to the repntiitlnn 
which It gained during the war between RuhhIu and 
Japailu As was to be expected, most of the loaiew 
throngta nines have occurred In the North dea; but 
they bare not by any means lieen conflned to those 
waters. In the Adriatic, the Bleck Boa, 
the Baltic, and in far eastern waters at 
Klao<lhoa, this deadly weapon has taken 
a terrible tell of the fleets of the wuriiug 
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to be thoroughly stable and reliable. In commenting 
upon the disaster, lord Charles Beroafurd said “It Is 
certain that the magazine must have exploded, but 1 
cannot Imagine how It hnpiieued. Ooo<l cordite does not 
explode without a detonator, and Inferior eordlte Is 
excluded by frequent teals There was h ine u while 
ago within the magazine of Iho hattleshlp “Uexenge” 


nines are of three tyiies— flrst, ground 
mines, which are usually of great size and 
laid directly on the botloni; second, an- 
chored mines, which are attached by a 
cable to a weight on Ihe bottom, and are 
designed to float at a predetermined depth, 
such that they will touch and Is* deto- 
nated by passing sbliw; and third, flout- 
ing mines, which are dropi>ed on the siir- 
faC4» of the water. It Is probable that the 
majority of the mines which have been 
planted during this war are of the second 
er anchored type, arranged to Is- dis- 
charged automatically when Ihey are 
struck l>y a iiasslng vessel. 

It froc]uently hapTiens that during hen\> 
storms the mines break loose from their 
moorings aud are ultimately east uisiu the 
adjacent eoasl .Such a mine Is sliown In 
the accompanying photograph, which was 
taken on the east coast of IQiiglund on the 
shores of the t'.<ninly of Suffolk. The 
mine Is a large one. callable of eonlatnlng 
anywhere tietwecu ,300 and flOO tKiunds of 
explosive The group standing by the 
mine inchules two of Ihe justly -funions 
Boy Scouts, who have been rendering exeelleiit service 
among those of the warring imtlous In which the Boy 
Scout movement is represented 

Lorn of the Pre-dreadnouffht “Bulwark” 

E AltliY In the morning of Novembei 2llUi the British 
pre dniadiiought "Bulwark" was tilowii uji In Slioer- 
ness llarlHir In the Thames at a jiolnt about thlrty-flvo 
miles from London. I’rnctlCHliy Ihe whole of the slitp’s 
complement of 750 men was lost, Ihe shlji going down 
within tliree minutes after the explosion and only four- 
t«*u of the crow tteing saved. 

<Jf the three possible causes of her loss — u mine, sub- 
marine attack, or an internal exiiloslon — tlie last named 
has Iwen generally accepted ns the most prolsible No 
mine-laying by the enemy would la* possible at a point 
so far up the estuHr.t wbicli lends to Clreut Hrllaln’s 
most Important city In \ievt of the fact that the 
Thames Is heavily mined, 

II would he ImpoHslble for 
a submarine of Ihe ordl 
nary tyim lo have made Its 
way so far up the river, 
moreover, the fact that tlu' 

Germans have made no 
claim to the destruction of 
the "Bulwark" coupled 
with Ihe other dllHcuUles 
alKive menllonc‘d, loads to 
the conclusion that t h e 
ship was lost through the 
explosion of her magazine. 

Even If this theory Ik* 
adopted, the loss of the 
ship Is still shrouded with 
mystery: for all bough tlu* 

“Bulwark” was an old bat- 
tleobip, her design liuvlug 
lieen gotten out some six- 
teen years ago. we uuder- 
stttud that In the matter of 
powder insiiectloH and 
the safeguards to preserve 
the magazines at an even 
temperature, the ship was 
thoroughly up to date 
It Is true that the 
Ereiieh navy lost one of Its 
Ihiest battleships, the “Llb- 
erte." through the deteri- 
oration and siHintaueous 
combustion of Its isiwder; 
but It has since developed 
that the powder ationrd 
the "Liberty” was of In- 
ferior and unstable qual- 
ity and not comparable In 
point of safety with the 
powder carried by the 
BrUlsb navy, which for 
muiy years past has proved 



off the Irish coast. The "Bulwark” in a single broad- 
side fired a weight of 2 tons of ruetal. the broadside 
of the "Audacious" weighed (V/.\ tons The total energy 
of the “Knlwark's" broadHlde. Ineliullng the 12 loob and 
tl'lncb guns, was IStl.tHKi foot tons, whereas the* “.\uda 
clous" llrisl a brontlslde of <14(1, .'VMI fool-tons The .lO- 
callber 12-loob guns of the "Btilwoirk" could penetrate 
1(1 Inches of armor at Fi.tHKP Minis but at 
the same luiige the I.", V_.-iii( h guns of Ihe 
" Vmbielous'' could pass tlirongli 22 iuebes 
of armor The 12 Inch sludl of flu* "Itiii- 
VMirk" weighed S.W pounds (lie |•:>X2-lllCb 
shell of Ihe ’ \uduclons" weighed 1.250 
poomls. ntid iH'cnose of (he f.iel Ilia I It 
<‘oii(nined a lai heavlel ch.iigc of liigh ev- 
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A mine broken away from its moorings and washed up on the east coast of 
England. 


Sailors i|ii<‘lieb<><] II and the iiiagazlne did not e\pl<id<‘ 
The magazine of the "Bulwark” was in a very safe 
position and w.hs protected by every modern d<*<ic<' 
Possibly a shell or fuse was dropped, but even this 
ought not to have cxphsled the magazine” 

The “Itulvvark" was a pre-dreadnought of early de- 
sign. she and lier sisters, the “I/oiidon” ond "Vi'iierablc," 
bavtug Itemi laid down In tsPK to ihttn .she was of 
1.5, IKK) tons dlHplaeement and could make ls>A! ko<iis 
Her protection was very light for a battleship, the belt 
liolng only P Inches thick amidships Her batterv con- 
sisted of four of the old 40-calll»er 12-lncb guns and 
twelve •tr>-ca liber <1 Inch, and sin* carried four l.s-lncli 
submerged totisslo tubc‘8. 

The loss of tuts ship dis's not senslblv nfft'Cl the 
strength of the first fighting line of tho British iiovy— 
a fiM't which will Ih* readily appreciated when we com- 
I>are her fighting etWeleuev with that of the “.Ind.t- 
elous,” u ihoroiighlv iuiHl(>rii dreadnought, Ms-eiiily lost 


!. when Mlkilskli’s 
lelioliis II Land, near Ihe 
was aiimailu'id. certain 
s were publlslasl in the 
to file prol)al)llltv of this 
dls('o\(>rv eiiiisIKutliig part of llic hvpo 
llietieal etailliiellt. although leferetiee to a map of Ihe 
routes l<dloW(sl hy polai t‘\phii(‘rs would have show'll 
the aiitliois of these statements tJial, if thei weie cot 
feet. Nansen's exisslltlon in (he ‘l''iam” miisi havt* 
dilfted over dr.v land 

In .Tilly, Kll.'J, an Araeilcnn expedition sailed from 
■New York with the ohJ(*ct of visiting and exploiliig 
{'rocker t.and It was hacked, finandallv and othei- 
wise, hv a number of iiislltutlon-i and Individuals, hul 
esiHHdully bv tlie American Museum of .S’alinal Ilisiia.v, 
and was comtiiHiided by Honald B Ma<.Mlllan This 
imrty siMUit tbe winter of Kll.'l I'llT at Blab, lireeiiland, 
and In tin* following spring a shslglng evipcdltlon was 
made bv Hu* leaih'f ami Ensign Eltyliiigh Green, r SN. 
ov'or the sea l(‘e to a distance of one bundred and 
twenty-five miles noilhwf'si of Cape Tliouias Ilubbnrd, 
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llv dlttlcnlt and 
dangi'ious .Ml details now 
avallahh* wer«' puldislusl 
on N'ovimliei 2.51b In tbe 
\ev\ Volk Tithiiiiv. wbleJi 
IS I lie ai'cri'dlied montli- 
pieee of 1 b (‘ ('X|K‘(Utlon 
Tbe news came bv a some- 
what Indlrts't loute, and 
not from MacMillan him- 
self, vvlio.se narrative will 
probalilv not reach this 
1 next .\prll or 
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(.'aUrurnia Imports Tim- 
ber. — Hat d woods aro not 
ahnndani on I In' l*a<-lli<' 
coast, not w Hhstandnig that 
section of Ihe country Is 
so richly t' n d o w o d with 
oHuu' classes of tlmls'r. 
and It Is r e |p o r I <• d (bat 


Four 12'lnrti, twelve O-lurb. 


'ark,** loit in thf Thame* by internal exploeion. 
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brought from the ( 
countries of Asia. 
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Strategic Moves of the War 

Letter from the Military Correspondent of the Scientific American, December 4th, 1914 


The Campaigrn in France. 

I N the woMtcrii lli'ltl of tlKlitlnc. we have had the 
rtMiJiirkublc situiitton of tlie armies of four natlona 
l•ollfroIl(lll^; CM. li Ollier for I\m) wiflis without Buy ex- 
tensile opeiatioiiN The o|)|iuslm; Hues liielude a total 
of n|iiiroxlmiilel> -1 (MHi.OiK) men, yet neither side la pre- 
pared to force the lltthiliiK lai the scale that is ueceasury 
to (ieeide the (juestloii of vlctorj 

For the ilenuaiis the comia-lllni; reason Is evidently 
a strateijle one They aie makliiK their greateat effort 
Just now ill Uiisslii Oiiiseipieiitly, they are rushliin to 
the east etery available man and are depletliitt the 
western lines to the lululnium force that euu hold the 
Allies hack 

Warfare Is a Kumo of wits as well as a contest of 
lullltiiry streiittth The important thlnn Is to have the 
strength where iieetletl, when nissled The conduct of 
the ctiuipulen litvohes a study not only of the enemy’s 
resources, hut of the imsle of thought of his f{t*iierals. 
The liold stratetty of the (iermaii eaiiiiNiitpi Is based on 
both. 

The (iermaii (ieneral Stuff scorns to have mlsjuduetl 
llie dlttleultles in their llrsi dash toward I’arls Both 
the ItelKlun ri'slstaiiee and that of the British provwl 
uiiexiss'led olistaeles. The sliatteilui; force that was 
planned for this blow was aiolded by tlie sound stra- 
k'ltle (ilaii of Hen .Toffre and liN assoi-lates 

nistoi.i and iiatloiial temiierament called foi the 
Flench to rush to meet the Invader On Ihe lontiuiy, 
IhouKh. and In sjille of jiopuhir clamor, Ihe French 
army telrealtsl aitaiii and ilKaln. uIIowIiik the Oermua 
lilmv III be •‘wasted In llie alt " When the hardshliis 
of forced marelies and the Hhortii«e of fissl and amniu- 
iillioii liad taken the eilKe off of (lie (iertuun hKhtuiu 
streiiKth, the French struck hack In the buttle of the 
Marne, from .Seplenibei .'ith to iL'tli The Uermaus 
made (tood I heir retreat, but wore forced to full back 
llffy Jiilli-s to tbe Alsiie lo reform theli llm-s 

The second Rreat slratesdi' move of tbc war was tbe 
effort of Ihe Freiicli and British to turn the Oermun 
flank between llie Oise and the North Sea From Sop- 
teuilier l.'itb to tbe capture of Aiitwi-rp on October l)th, 
the fls'htliiK In the west coiiti'Ksl on tbe efforts of the 
Allies lo turn the Oermun rluht flunk and on the effotts 
of the latter to preieiit this 

After (lie capture of Antwerp and the release of the 
Oerinan foiees held for this puriHise, the Allies uaie 
their energies to clus'kliiK the imiHmdiii): (Iermaii at- 
tacks Their lines wete leformed, and Ihe BiltWh 
triMips were moied to Belgium, where tliey would be 
nearer to tbeli base of supplies. Foi Ihe weeks tbe 
Oermans battered at tbe Hues between Arras and the 
sea In Ihe eff'oit to break tlironub to a ('hannel port 
from wliidi lliei could tli/cutcn the British comuicrce 
with silbmariiie raids Jl was oiilj aftci repealed 
repulses with liirite lossi-s that I Ids juojoct was );l^en 
up, )iiobabl> also due lo the irllU'ul position of the 
Oeriiiaii iiiiii.v on Ihe I’olish bordei 

While Oeimiiii.i Is eiiKawil on her present great effort 
aKUlnsI Ihe Uiisslaiis hei campaign in the wes| must 
nalurall.t slai ken The failure of the Allies to take 
uiBiiiitage of tills lemiHirury weakening of the (iermaii 
strength W just wliat Ihe latter lime been counting on, 
and enables tliciii to gne evtia sireiigtb to their cam- 
paign against Itiissla 

The llgliliiig 111 Fiiiliee diiiliig the W'<H‘k has eon 
slstisl eiillielj of bombiirdiiieiils and minor attacks to 
feel out the eiieim’s streiigib 'J'liese were made liy 
only a few battiilioiis mid were niiely imshed farther 
than the Mist line of tieiicbes In most cases tlie\ were 
repulsed The exeluinge of these gains Is sliglitly ill 
fmor of the Freneb, but none of them make any mate- 
rial dIffeiciKc III gcneial positions 

Tbe Imlllc line now lollows the isei Ulver and (’anal 
In Belgium to Ipies Tlieie It mils soiilh tliioiigh 
Armeiitieres, l.ii Bnssce I.eiis, east of Arras, west of 
Bapnuine iiiid ('liiiiilnes, tliiongli Hove, Uibeiourt and 
Tracy-le Viil, and iioilh of .Soissons For ii ten-mile 
strelcli at Valllj tin (iciiueiis bold tbc north bunk of 
the Aisne, while iit Vciidiesse mid (’riiuuiio the French 
have advanced tlins- miles from tbc river 

South of the Alsnc the line skirts Uhelms at a dis- 
tance of four miles and luns througli Niiuroy, .Soualii, 
Vleniie-le-(!hntenu, Fonr-de I’arls, and then circles Ver- 
dun at a dlstani-e of eight miles East of the Meuse 
the line parallels the rlvei at a distance of eight miles 
until It lieiids hack sharply fioni Itattoiiehalel to .st, 
MIblel, where the Gernmns bold ('tmiuoneourt. luiiue- 
dlately west of the river From here the line bwnls 
eastward through Apremont and Thlaucourt to Pugny 
on the Moselle 

From here southeast to the Vosges the line lies just 


south of the border. The Freru* now hold the central 
IMiascs in the Vosgea Mountains, while In the sonth they 
have gained a tcn-mlle strip of Upper Alsace, Including 
Thunu and Altkirck. 

Whatever may bo the result of the fighting In Russia, 
It seems evident that active operations will soon be 
resumed In the west If the Germans succeed In the 
east they will take advantage of It to strike their next 
blow la the west. If the ItussluMs Win out In the pres- 
eni fighting, the Germans will need siieclal efforts to 
clus-k the UuKsian invasion. The western Allies would 
then have a chance to catch their opponents at a dis- 
advantage 

The two most important parts of the western battle 
line are the flanks The natural line of attack for the 
Germans Is In the vicinity of Nancy, where they would 
lia\e the servleos of their great rail system In Lor- 
raine for moving and supplying tbe armies. If the 
Germans are tisi weak for a general campaign against 
the French army (hey may confine their efforts, aa 
before, to a eamiialgii fur the capture of Ilunkirk or 
('.a la Is. 

For the Allies, the natural line of advance is along 
the seacoast. Here lliey would gain the co-operation 
of the natal tessels and wouhl have the supply of part 
of their armies slnipllfled by the water traustsirtatlon 
Great Britain would profit by this on account of Its 
effect mi the (ieiman suhiuarlnes while Hclglom Is 
clamoring for a cum|iulgn to recover her territory. It 
Is jirohahle that (he resiimptlmi of offensive uiterations 
by the Allies will he slgimlisEed by a further advance 
Into Alsace, but It Is coimliiered most prolmble that this 
would he only a large scale diversion to draw (he Ger- 
niiui triHifis southward In preparutioii for the muiu 
advuiK'e along tbe norlli <-oust 

Tha Campaign in Russia. 

Tlie German camiMiigii In Puhind has been aciKtm- 
paiiied by \iiryliig fortunes that make It the most in- 
lerestlng of the entire war. Tlielr first effort was to 
draw tlte Kussluns soutliwest toward Cracow and Slle 
slu Tiieu they let lisise their new aniiies from Tliorn 
to cut off the liusslans from Warsaw and thus to coni- 
liromlse their iiusitlon. 

The successes at Kuttio and (irulsiw In (be middle of 
Novemher cnubled the Gerinaus to imsh forward lie- 
,tond Issl* jiiiil Ivowlcz until the.v reaclted the main 
railroad ninuing from Warsaw t<i Oaenstochown Meun- 
wlille the Uussiuns had drawn back their truoi>s from 
Ihe VVurthe and had rushed forward new corps from 
Warsaw and Brest-Lltov.sk. 

The Warsaw army held the GeriuuiiK In front while 
on Novemher Ultnl llie Uiisslnus east of the Warthe 
movtsl northward to cut them off At Kolunskl. where 
the bniiicli railroad to Ixslz Joins Ihe main Warsaw 
line, the ItiiMsluns cut off part of the (Jerraan advance 
guard. 'I'he Geriiians fell hack to Tuszyn and Brzezlny 
on a lliK’ twelve miles soullieust of Ltslc, where they 
were again deft-ated. 

At Zdunskawola and Szadefc, six and eight miles east 
of Slerudz. the German line held fust ngaiiisl (he Uus- 
slnn attacks and cheeked Ihe Jirojoet to cut off the 
troops near i.o»Iz. Tlie latter fell back twelve miles 
further to a line through Lutonilersk, Zglcrs, Strykow, 
and Glow no, where they eh<s.-ked tbe Uitsslan attackH. 

Meanwhile both armies pushed forward their right 
flanks Tbe GerinaiiH eoueentratcsl a force at WIeluu, 
half way between Kalisz and Czeiiatis-bowa, and sent 
them forwaid to catch the UusslaiiH while weakened by 
tlie movement of troops to tbe north. This attack was 
re|)ulsed and the Kussluns were left free to prosecute 
their cHiniMilgn in both the Bdunakawola and the Cra- 
cow' district. 

The Itussiun move was siiiiilur to the one that gained 
them snev’ess In the battle of the Vistula hi October. 
Fuim Novo Gevtrglevsk they sent filrward a strong Cos- 
sack army tbut advanced along tbe south bauk of the 
Vistula as far as Gomblu, ten miles south of Block. 
Here they were checktsi by tlie German reinforcements, 
but theli advanced jiosltlon forced tbe Germans to 
abaiidoii Isiwicii and to full back ten miles to a line 
tbrongb Sobota. Here they have strengthened their 
line and are resisting energetic attacks by tbe RusahiuB. 

On December Ist tbe Russians showed a still Wider 
flunking mote In their orcupatlon of Flock on the Vls- 
tnlu River, Imlf way between Warsaw and the German 
border. The advantage that they bold In their large 
number of cavalry divisions enables them to Spare a 
-Irong mobile foree for a move north Of the Vistula to 
tlireuleii the German communications from this side. 

In the Cracow district the Rusalatts checked the Aus- 
trian advance on tbe Hue through PUlcla, Wolbrom, 
and Mlocbow. lu Galicia, ttu) Buselaiu made a notable 


gain and have advanced from Tantow to Bocbnla, on 
the Baba Elver twenty-eight mtlee from CnuiOW. Far- 
ther south, they have gained the headwaters of the 
Donajec River and have crossed into Hungary. At 
Bartfeld, Meso laborcs, and Utwok tbe Ooeoack detach- 
ments are beginning to debouch Into tbe volleyheads of 
the Thetas River 

In Hast Frussia there has been no change during tbc 
week. Both sides seems to have diverted a part of 
their strength to the more Important campaign In 
Foland. 

The fighting in the east now forms practically one 
big batUe from the Carpathians to tbe Baltio 8oa.< The 
outcome of the fighting in any one district, ac(H>rdtngly, 
Influences tbut in all of tbe others. Tbe critical point 
is, however, between Warsaw and Thom. If tbe Ger- 
mans win out here, the Russians will have to abandon 
their campaign against Cracow lu order to make a hur- 
ried retreat to the shelter of the Vistula River to reor- 
ganise their armies. If the Russians win In the fight 
Ing south of Flock, the Gormans will have to fall back 
rapidly to tbelr border for a like refitting and reor- 
ganisation. 

A Gyroscopic, Motor-drivsn Unicyde 

T HB Idea of a single wheeltsl vehicle Is by no means 
new. A foot-proi>ellpd unlcycle was described In 
the BciENTirio American over thirty years ago, and 
ten years ago we tlescrllnsl a motor-driven unlcycle, 
which had then actually been built, but had not Iteen 
tried out on the roinl The novelty In the mt»tor car 
sliovvn on our front imge, this week Ilea nut In the fact 
that It Is a one-wheeled vehicle, but that It Is stabilised 
by a gyroscope. 

Tbe machine has not been built, but the design has 
been offered by one of the rttaders of the SciENTiric 
American as u suggestion to some enterprising in- 
ventor. if I'le unlcycle is ever to prove a success, the 
gyroscojs! would undoubtedly prove servlcteable lu giv- 
ing the vehicle stability. 

As shown In the Illustration, the Idea Is to build a 
large wheel with a truck on Its periphery and mount 
tbe car Inside tbe wheel lu a frame provided with three 
rollers adaitted to run on the track. The motor Is 
Kitniited in the bottom of the cur and drives the iHittum 
roller by friction. The car tends ever to ride u|) the 
truck Inside the wheel, throwing the center of gravity 
of the wheel forward of Its geometric i-enter, and thus 
causing It to revolve. Tlie gyroscoiie. In the bottom of 
the car, consists of two wheels traveling in opisisite 
dlreetlouH. It maintains the wheel normally In vertical 
IKisltlon. When It Is dcslnsl to make a turn the cur 
body Is displaced laterally with resjtect to the frame 
In which It Is mounted. This causes the wheel to lean, 
and hence to turn accordingly. In the motor-driven 
unlcycle we descrlbtsl ten years ago, sleerlug was ef- 
fected In a similar way, exceirf that the driver him- 
self swayed hl-s bisly to one side or the other In order 
to tilt the wheel. In tbc iiresout machine, as the gyro- 
acofie maintains the car issly In mirlght isislMon, the 
movement of the driver will Imve practically no effect 
uiKiu tbe vehicle us a whole. But by operating the 
steering wheel, he may tip tbe big traction wheel to 
one side or tbe other. The gyroscope makes side props 
unnecessary when the vehicle stoits. 

A Prize for a Trade>0iark 

E MOULlis, a manufacturer of perfumes In Ban 
• Diego, Gal., •who Is a Itellever In trade-marks, and 
who Is about to Introduce some new products, la offer- 
ing a |20 gold piece us a prize to be awarded to th<’ 
lH>rson who suggests fhe best trade-mark for jierfumes 
made from Ulin IRego flowers, and the coiidltlons are us 
follows : 

The trade-mark la for “San Diego Flower Fer- 
fumes,” and the trade-mark name must be limited to 
three words at most. There is no need of using "San 
IRego’’ nor “flower iierfumes" nor any name at all. The 
trade-mark Is more Intended to advertise San Diego 
than the goods It will cover, Itecnuse Mr. H. Moulil^'s 
registered trade-mark “Malden's Dream,” covering the 
full line of bis production, has been known for one third 
of a century; therefore, the trade-mark name of this 
contest must bo appropriate and suggestive of San 
Dtego'a beauty. 

This contest is open to everyone, and as many sug- 
gestions can be sent as desired. Tbe suggestions are to 
be sent to R. Moulld, 724 Broadway, San Diego, Cab. 
before December •iftth, and the decision as tp tks best 
trade-mark and the winner of the prlae wUl be made 
by Messrs. Mann ft Go. Iminsdlately tlists«<t«E, 
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Orgdntimi Eimrti to Bring About P«ioo 

To tiM! Xidltar of tlw Hcncimno AuKHtoAir : 

The jmMlcUy giren the various points of view on 
the urar aituatloii aiMl the canees leading up to It, and 
atatementa put forward by each aide aa to the reapon* 

, alMHtjr for the present rataclyam, do not, with but few 
exo«^tlona, anggeat any remedy or auy tangible method 
of dealing with present and poaalble future cotidltloua 
toward bringing to an end the awful dcatruetloii of 
life and property now ahooklng the elvlllaed world, 

iH it nbt now time that active thought and attention 
be given to what la before, rather than to what la Irre- 
trievably of the pasty 

Bveryone stands horrified at the war aiiectacle, yet 
there is no organised effort openly discussed whereby 
public opinion can make itself felt and thus l)e»'r>me 
a potential factor In possibly shortening the war. That 
this unexpressed public opinion is on this qneatlon a 
mighty leverage with ofllelals high In authority, Is Indi- 
cated by the appeals from the belligerent wuntrlea 
and their adv<M-ates here for the moral support of the 
Iteople of this and other neutral countrleH. 

It Is Idle to say that If prois-rly orgiinUwl (he over- 
whelming public sentiment against the eontlnuatioii of 
the present unbearable conditions througbout Rumiie 
would not hasten the termination of the <-(mfllct. The 
time may not Is* yet rljie for ijenee to IsH-miie estab- 
Itsbed on a sure and stable foundation : but let us ask 
what better opitortunity for an e»iriiest effort toward 
tills end will ls< possible after one or mure of the great 
nations are r«*duml to a jKilnt of exhaustion? When 
sueh B ijolut Is reached, then, by the very pnsvHs of 
reapimrilonliig and surrendering territory under the 
old ‘‘siKills-of-war" method. Is not the sure founda- 
tion thereby laid for another cataclysm Just as s<sm as 
the subdued iieople eau recover suffldeiit strength for 
the <-unfllct? 

Is It not now iiertinent, Indeed the iluty of all from 
the history of the past, to look forward and ask our- 
selves whether the last conditions of all the countries 
at war will not. If the <-ontest goes on to exhaust bm, 
be worse than the first? Has natlonol hatreil there, 
coralilmal with the brutalities of war, reindied a iwlnt 
where notbliig cau Induce the lielllgerents to stop and 
listen and look to some U'tter way for adjusting dlffer- 
euces than to permit Uie greatest of the world's wars 
to be fought out to the bitter end and nndei the relent- 
less horrors of liarbarlsm? 

It Is gratifying to oimerve those with such divergent 
views on the questlMi, ns for Instance tVil Ktsiscvelt 
and Dr. Nicholas Murray Butler, agreeing In the 
main with that versatile publicist, Isird Bryce, that 
on effei'tlve prevention of future wars must rest on 
a tiinding mediation ngre<*roent iH'tween nations, not 
only as to submitting dlfferetK-es to arbitration, but also 
to the enforcement of the conditions by all against any 
(smntry which may dlsreganl Us obligations. 

While this Is a delicate subject to work out under 
present cmidltlons, should twenty-five or thirty fuior- 
nbly well-known and oaruost publicists, Inspired by a 
common ptirtaise, get arottiid a tabic, and the energies of 
the country look and work forward to accomiillshlng 
this end, I ladlcvc that a plan could 1 h< dcvtse<l which 
would at once enlist the co-o|)eration of the iieojilc of 
other neutral countries aud make such a rwiilt as prac- 
ticable as the need Is urgent. 

A well -organised eominlttee could readily be formetl 
of whlcb every name would carry tKe weight of inter- 
national Uifliience, and would Inspire confldeiKV In the 
assurance of wise and discreet action In dealing with 
the vast Interesta and Intricate questions involved. 

Is It not worthy of trial? f»r shall the wmiitry and 
the world stand aghast, Imimtent. and helpless, continu- 
ing to disetws causes, when the present and future 
results are of such colossal magnltnder jiot only to the 
Iieople of this and of ell rountrlee, but to the very heart 
and fiber of ctvltlntlou Itself? 

ran>i»icK W. Kkubbt. 

The iMtltute of Hanaii Phlwmtalngy, under con- 
struetlon in Paris, lies not far from the university 
qu arter . It Is endowed by the Prince of ISomco. The 
Institution la to be devoted to researches upon ques- 
tiona relating to prehistoric man and his evolution, and 
■lumeroufl laltoratoriea will be equipped fur this purpose. 
The bnlldlng will also contain space for numerous 
c^eetiona of prehistoric human remains, lecture rooms, 
and the like. Handaome bas-reliefs showing primitive 
man in vartona grantw decorate the outsldu of the new 
•ttneittre. _ i 


SCIENTIFIC AMERICAN 

Tlie Work and Needs of the United States 
PatoitOflke'^ 

By Thomaa Ewing, Commissioner of Patents 

M b. PRHSinBNT and Oentlemen of the Ibitcnt Bor 
Assoclatton : When I first took hold in Washing 
ton. In August, 1013, I found that there were ii great 
many appllcattons which had been pending for a lung 
time. A count made later on showed that on .lime auth, 
1014, there were pending over 81,000 applleatloiiH which 
had been In the office more than two yearn or these, 
4,2.31 had lieeu pending over five yearn and ail ten 
years or longer. There were 02 casen that bad In-en in 
the Office more than fifteen yearn, and one old parent 
case with a Utter of eight dlvtsloiin has lieen tiendtng 
since 1880. 

Bringing Amended C aee e Up to Date. 

I Issued an order that no amendment should be en- 
tered In a cane which had been pending In the Office for 
fifteen years without being flmt called to my attention. 
The period has been lowered since, and on rieocmlicr 
1st the order will apply to all casen which have lieen 
pending in the Office for five years nr longer. 

If an amendment Is filed In such a cane which putn 
it In condition for allowance or final rejection, It will 
Ik* acceirtt*d, but If the amendment doen neither of them* 
two things as, for example, where an applicant under- 
takes to put in new claims, thot application is h(Mjkc*d 
I do not object to a little play, but iinlens the attorney 
In t(M> cute fur me, the appllcutioii never again gets off 
my line and out to sen. The attorney In nollfleil bv a 
Iiernonul li'tter from me that he must file n niqiple- 
meiitary amendment the character of which In Indl- 
rateil, to put the cane In condition for iillowaiico or final 
rejection, othcrwlne the amendment which ban already 
been filed will be refused admlnnton ami the cane when 
the year In up will Is; hold abaiidoneil 
By thin method the numtier of old appUcatlonn ban IsK-ii 
gr«*atl,v rHliiced The exact extent of the risluctlon will 
not Ik* known lK*fore the Int of Januarv, when Hiiotber 
count will Ik* made We have kept track of the flfteeii- 
.vear atipilcntlons, and the count nhows that on Januarv 
15th. 1914. there were 81 ; on .luiie ;«Mb, an ulntve stati*d, 
there were only 52: and to-day, Noveralwr lUlli, 11(14. 
there are .3(1. 

'i’he IniiMirtauce of getting rid of thene old canen Is 
very great. Mr. Oldfield, the cdiairmun of the House 
Committee on Bntenis, and I are engaged tn a friendly 
race; he to change the law, and 1 to cbuiige (be facts 
HO that his proposed leglnbitlon will not Im* deemed 
necessary. 

I know the difficulties with which the altorneys have 
to struggle 1 know how n busy otfici* will niuldeulv 
iKH'oine a cyclone c(*nter when some iireltininury tiijiinc- 
tloii motion or when neci'sslty for the preiMirntioii of a 
court cane mHk4*H It liuiMisnllde to give attention to other 
matters. None the less I feel that It Is the duty of the 
Bur to assist me. tKs'anw* the preH(*nt law, giving to 
every applicant one year to reply after each action In 
in some ciisi'i u privilege which In almont iltal This 
In particularly true where an inventor In working with 
liiadisiuttte nieunn and inadeiiuate legal and eiigln<H*rlng 
advice, and In the fnis* of great dlHlculth*H In |M*rliH|>n 
undertaking to develop .some Iniportuiit and liitrlente 
Invention, the exact linen of development of which are 
not clearly foreneeii The big <s>ms*rn« with niuple 
cu|ittHl and large for«* are not nearl.v no llkelv to la* 
emlmrruHni>d by the cliangen In the law w'hleli Mi <(ld 
field pro|H>Mi*N Hut In the Interest of eveiyoae prae- 
tlstng liefore the ((fflee. It is desirable that the llln-ralll.v 
of the law In* not iiiiiialreil 

Rsducing the Number of Interferences. 
Interferems-M have lieen a great nonris* of troiilile to 
the exMinlnem and to applicants Tliere are altogether 
loo many of (hem With each one of the forty-three 
primary examiners di>clarlng Interfereneen wherever 
thought necessary, and each examiner who dei'laren an 
Interference hearing all motions to dissolve It, so that 
an Interference once started ecmld only be dissolved liy 
Iiidueing the examiner to reversi* himself, the burden 
ujKin the Office and uikui the piilillc has lieconu* one 
Honree of serlons criticism of ttie patent synteui There 
are only two law examiners to help with the work of 
the Commlsnloner. One of these foi eleven mouths has 
lieen devoting bis entire time to going over with the 
examiners all proposed Interfereneen before they arc 
Started, with the resnlt thot 25 is*r i-eiit of those pro- 
IHised by the examiners have never lieen nlartisl In 
order to effect this reduction, a practice has been tried, 
among other things, of not establishing interferences 
where the difference of dates of filing of the applica- 
tions Involved exceeds two years. A count has recently 
liOen made that shows that where the dlfferc*uce of filing 
dates exceeds one year, the Junior porty has won In 
only about fl iwr cent of the cases. If a one-year dif- 
ference were adopted; about twenty interferences a 
mouth would be avoided. As a rough method of avoid- 
ing a large amount ot work without actual loss of the 
right to a party who desires to start an Interference 
* Address bsfore the Patent Bar Assodatton, Cblcago, No- 
Tsuber tOtb, 1914. 
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with his rival after one of the patents has lieen gnuilcd. 

It has attractions which I must frankly tell you 1 am 
not able to resist. 

[ Division of Applications. 

Then there Is the vexed (iiieHlimi of iliilslon of iiiiiill- 
eutlons There ure ulsnit 7, (KM) risiuireinents of division 
made In the (llllee every year, oi one lit every ten npiill- 
CHtions on the average These were formerly revi(*w- 
ahle by the ('oniiulssloner on iietltlon, lint tin* Snpieme 
t'oiirt of the l ulled Slates la llie Stelnmel/, ease held 
that the i|iii>stloa involved is one ot merits and iiiiisl go 
to Hie Hoard on a)i|H*iil I'ew ii|iik-ii1n are taken he 
eaiise. as a rule. Il costs neiiily as miieh to lake an 
aplieal as if does lo tile a divisional a|i|ilieiition The 
Hoard while enfoiclng the inle. has lss*n, hovvevei 
mine the less nulle llheial ll has iierinllled in |iro|iei 
cases the joindei of pioei-ss and inodnet. of machine 
Bial pnsliict, and In one case, of machine in-.K-ess and 
pnsluet. all in one .i|m>IIi atlon ll has liowevei, held 
lhal distinct and si-paralc Inveidlons cannot he clahneil 
in the Sana* n|iplU alion. and uiidci Ihc tale n-spis-llng 
genus ami species, has Hunted the a|iplleiiid lo claims 
on the genus and one of the species lls (oucIusIomh are 
lielievcsl to he In aceordame with soi h deeisloim as 
Sessions v Itomudka, L'l K K. ami Huge \, Kellogg. 
23 K. U 

The attorneys and Hie comis me imi much Im lined 
to recognize the dlltleulHes with which Ilic Olllie sling- 
gles In this miiticr Koi example, In Heiilamln Klecliic 
Comiiuny v I lale < 'ompuny . 15K F It. .Indge l.aeomhe 
eoniinentlng on a lisjnlremeid of division vvherehv the 
applicant was ohiiged to lake ont foiii paleiils to eovei 
the suhj(s-t-inaHi‘r of his original appllealion said lhal 
(he iintiiral way would havo Is'en to let him claim tin' 
whole matter in one pateni 'I he natural wav, uccoid 
ing to Judge Liicomlx*. was to ignore the fm t that Iheie 
are l.lOlt.l-iX) isitenis and timl the snliieel-mattei of 
each aiqiliealloii must he assigned lo Its piopci class 
for examlnalloii iH'fore pateidliig and Ihe patents Issued 
innst he jiro|H*rl.v elassliled so lhal thev can ho tonnd 
hereafter In further searches None Hie less I own Hint 
the subject Is one respisdlng which Hie praellee of Hn* 
Office is troublesome ami not uniform If 1 can get 
aiioHier law examiner, I will inihlish the linporiiint 
oplniims of Hie Board upon division and pennil miv 
attorney who ohioeled to n risinirenieMt lo liring the 
matter lN‘fore a law e.\auiln(‘i foi discussion with Hu* 
pxiimlner who made Hie nsiniiemenl This, I believe, 
would reduce the illMleiillv lo as naiiovv limits ns me 
IiracHciihle, in view of Ihc legltluuite demand of the 
Ofilce, 

The Fitnee* of Examiner*. 

There Is a general iiHitiiih* of the profession toward 
Hie Patent Otfice vvhlcli I think is nnwariaiiled In fact 
and Is I'egu'ttnhle hwaiise of lls coiiseipiences In an 
arginiieni In Ihe Third Circuit some years ago one of 
the eoiinsel, a man of great eminence and of splernlld 
qniiiiMes, nndei Inking lo rehnt Hie iiresiimptlon which 
arose oiil of a cerlaln action taken hv the Ofllee, In an 
swer lo a ipiesllon hv Judge I.aiiiilng, said tlml he 
iKssninted for (he iieHon In this vvnv “The liileiit 
Olllee at that Hnie--Hii> examiners are sniall men as 
von of course know, they are not Judges and not voiv 
giHsl lawyers - HiongliHesslv and lareh'ssly assumed 
that Hie two arts w(>re dIsHiicI " 

Kvetv examiner passes upon lielvvism 5111) and IHKi 
eases to one tin* indge doing an average atiiounl In pal 
enis will pass upon. It Is true lhal the exaniliieis are 
a good deal younger men than the .pidges on Hie avei- 
age, hill l»r Pom!, who reeeiiH.v resigned. Iiad Insm on 
the examining corps for forlv .vears and a piliiiaiv 
examiner foi llilrty four years, and Hr Wilkinson has 
Just resigned as primary examiner to liis-onio first 
assistant, In order to Is* relieved of a jaiit of his duties 
after fifty vears of servloe on the coiiis 

We have rwenll.v Is-eii having iiapers prepared liv the 
members of Ihe examining corps and lead at meetings 
held once a week The.se papers are Is'liig printed hv 
the eorps (hi the aveuige, they aie on a vory high 
plane and some of them dlsplav remitrUnhIe acuteness 
and learning. 

Ilcspei-Hng those qnesHons which come within Ihe 
range of the duties of Hie examiner, Hieie Is no such 
siiiM*rloiity of jiidginent as Hie Bar and the eourls are 
dls|H)H(sl to assume for Hiemselves The I llflce, mole 
over, has one great advantage over Hie eonils. In that 
It understands the snlijeel-nialler under dlseiiHsloii, 
which many a Judge dwldes patent eases wlHioiil evei 
understanding 

I think that this attitude lowiird the Ofllee arises 
mainly ont of the fact that iiHornevs is>gtn hy solicit- 
ing tiutentN and grow with the patents Into the work of 
the courts. There Is of eoiiise ntioHier basis for ll, 
namely’, that the searches made eiinnot he as thorough 
III all of these cases ns the nearches made In those imi 
ticular cases, less than 1 per cent, which afterwards me 
litigated 

The appropriation for salaries for assistant examin- 
ers amounts on an average to nlsnit ?I0 for each 
{Oonoluded on pago ^87.) 








SCIENTIFIC AMERICAN 


UM^Pn ^ tIhW tfft In ttw WMU. « tntili at sean. pull tbe slldt at the rate of 6 feet per 

^ I) alao mluptiB. 'Che ralvee are alao agolpped with Hmir 

m a Uft anhl. awltctiM and means of eontrol In case of mishap. 

>ibb» «alr alphoo Jock In tihin bw J>Mn ooa* BleetrloaUf drlTmi capstans are provided for each 

I Osweko bxanich of Vita 


oast^ hriJittai ai the dt^' of ^Ostnnpa TBUa 
IB Ctie htrgeet in the world ewplof^^ 
iSf , |A« el^on prlndple. oalrerliB 
aM; J^ine4 to a swan-nedt ntanner, and 
asn ^jlibova tbe water l«r«i ^niMh the ai^ 
as id lidhfr to plaoed whW nsM tat k 
sl^lii^ 44t air to exdu^ oml^ -that 
to adtottted throngh the opeeattog 
iitp«B. How of water to estabitohed 
ill the Blpliotoi by mbtog water tonmgh 
rheto Wh auippty iantu nearby. Hie Jock 
' ohatober najr tw diied la 6 minutes and 
umptiad to 6 mtontcB by thlH method, the 
entire operation being controlled by the 
manljratatiob of 4>lnch air vaivea, 

IVlth very few exceptlotM, all the locks 
on the new canal are Identical to general 
conatmtlon and a description of one set 
win Bufltce for all. l%e locks at the city 
of Jlmciiport are very IntereNCing, and wUl 
be described oa an example. There to 
only one otber location on the canal where 
It was found necessary to place two locks 
toimedtoteiy adjacent to one another, as 
to the case at Lorkport. This occurred 
at Seneca Falla. Before the new locks 
were constructed at Imckport the dnm 
of 4» feel, was ae- 


mgimm. 



A battery of ehannelers at work on the canal. 


lock, which arc capable of moving n bout flO fed (icr 
minute. These arc driven by a lid h(irNi<.i)owcr direct 
current motc)r. 

A master wmtroller Is lo<'at<Hl at the side of cnch 
lo<‘k, iimt one iniiii iiiiiy hs-k ii licuit 
through withoul nuuiiig fmiii his posi- 
tion. A cli'\er sjstcni of slgiiul lights In- 
dlente the different positions of both gufes 
and valtes when they are tieing opened or 


The i>ower Ustsl to operate tbe elect ideal 
ei|ulpiiient of tbe looks Is geia-rateil li,\ tbe 
head of water available at the lop of tin- 
drop. 

Oillside of the nnmi-roiis Us ks, ibitas. 
and reset volrs that lane heeii oonstrnet 
ed, 4(10 other strni'tnres have bei'ii hulll 
These Inelinle guard-gates, siilllwa.vs, 
hreakwaters. diK-ks, and aipusluels 

The I'anal, when ooiniileteil. will have 
llfly teiinlnals loonled at dilleient i-ltles 
and towns situated abaig lls rsaiise The 
teniiinnis will he thoroughly enuliiped for 
both the shelter and handling ol I'relghI 

ICvery terminal will he I and ojn-i 

ated by New York State, and bv no means 
will any private eoncern be allowt-d to 
construol or maintain a tenninul 

Approximately l.UltO enhio feet of water 
flows inlo tbe canal ikm seeoml, whioh 
will jjcrnilf of 10,000,000 Ions seasonal 
trallle. Tills ligiire may be Inoieused to 


compltohed with 
five lockfi of the 
old type. There 
were two of such 
eolumna, and one 
column v/aa com- 
pletely obliterat- 
ed to make room 
for the new locka. 

So rigid were tbe 
great stones of 
the old lock 
placed that to 
many cases very 
severe charges of 
dynamite bad to 
be used to dis- 
lodge them. 

The new locks, 

to which llk,aoo 

cubic yards of 
masonry were 
used, measure 4d 
feet In width, 46 
feet In depth and 
.•111 feet lietwccn 
gates, being capa- 
ble of atx.*ouimo- 
datluR a a.OOO-ton 
barge 800 feet 
In length. This 
capacity Is ap- 
Iiroxtmately s 1 x 
times the capac- 
ity of the old 
locks, which were 
only 1(H» fwt long 
and IH fei>t wlde- 
In the construc- 
tion of locks 

throngliout the canal, whore a roeky bed 
existed an art.tllclul iKittom was not con- 
strueted. Otherwise a concrete floor was 
Installed which was niidorlaid with piles 
driven Into the groutid. 

The locks are electrically oiKTUted In 
every detail, reducing the human effort in 
locking a boat to a mtolmnm. The gates, 
which are of the girder tyjie ««d weigh 
47% tons each, arc driven by 7% horse- 
power Oenerul Electric direct current 
motors by moans of a ifg<'k a*"^ pinion 
system. 'Che extreme motltm of the gfltes 
automatically opens tlie motor rireult by 
the oiieretion of a limit swltoh. The 
gates may to o(jen«<l In one mtoute. 
Means are also provided to open tlio gates 
by iniman force in the event of the elec- 
trical eiiuliunent lnewmlng disabled. 

The valves, which weigh T% tons each, 
are also operated by mototo of the same 
typB aa those used on the gates. The 
va|ve (Bonstots of a tofgn slldo which 
paktowttoto' the mouth nf ton enlvert. The 
am swHtoiideiJ nn dhalns with suit- 
od«at»rWeigbto. The chain wheels, 
whtob are consented to the motor through 



;'(M)op.()()() Ions 
witbont oicrbMid- 
iiig the canal 
.liisl what de- 
Higti of bouts will 
be used on the 
new ciiiml cannot 
at i>r(‘si>iit be (letl- 
iiltelyiisceiluluiHl. 
II Is prophrebsl, 
h o w c V c r. timt 
tbe liar go s will 
o|M.iiile by 
r elcc- 
11 Is 
iiiinoied tbul iil- 
rciulv tliere is a 
compiiii.v organ- 
ized and coiilriicts 


giisoline 
t r 1 e 1 1 


let 


tbe 


Htriiclbm of thlr- 
l.v elect rlciilly pro- 
I died barges. 
.Many tbliik that 
one power-eii Try- 
ing boat pulling 


t li r 


ot h 



would be a jirac- 
tleal an-iiiigeiiient 
It IS an nslon- 
1 1- b I II g bill (rue 
/'act tliiit, Indiid- 
ing bake Krle and 
I-nke Ontario, 
T.lVj |s‘r eeiit of 
Uie folal popula- 
tion of New York 
State Is within 
two miles of the 
e.iiial. It Is au- 
I I e 1 p n 1 1‘ d that 
wllli the oiH'iiliig of (he eiiiiiil tbe eoni- 
niereliil appibatbiii of the iiiotoi tinek 

tvill III' gieiiliy bioiiileiied in Uie State as 
sonic of tninsportatioii will be lussl- 

wl to carry freight from tbe teruiluals to 
ndjaecnt eities and towns. 

Production of Radium in Europe 

A OflORDlNC to a writer In Undium, 
tbe Austrian goveriiineiit -the largest 
European pnslneei of ladluni sihtained 

2,014 uillllgraniiiies of rudliiiii element in 
the salts prislueed In 1011 and 1,608 inilU- 
grtimiues of nidliim eleiiient In 10i:l The 
data on production In 101 :! Is not .\et avail- 
able so fur IIS the writer Is aware, and 
while streiinoiis eOoils were being made 
to Increase the laitpiit In lOW and 101 1. 
it Is doubtful wliether more radbiiu will 
he obtained than In preeedlng years. The 
Austrian radlnni is prislueed from tbe 
JoHchlmsthal pitchblende. Other Kuro- 

isian producers use t'ondsh iillchblendc. 
and Portnguese aiit unite ('nnslderable 

Colorado carnontlte was shipped abroad In 
1912 and 1918. 




SmotkerinK a gaaoUne Uaae. 
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Pouring carbon totrachlurldo an tumting nteokoL 


>u »*itht>r of two ooiidltloim • All lifPti prepared from the waate chlorine In the mnnnfao* 

ed mid the Ure will die out for lure of cnuxtlc wida. The lower hydrocarbons aatac* 

the hurtiliiK materials should be ated with chlorine are Are extinguishers of a very valit- 

t of Ignition. al'tr type. nnd are sold under many trade names. 0a^ 

il mothoda aa throwing ii blanket bon tetraehlorldo la the lowest and the moat common 

It hurnlng ohjwt to exclude the of the aerlea. It la also stdd hh a nou-tnflammable 

n iiuii or pot of flaming grease, Ihiuld to toke the place of gasoline, hensol, alcohol, for 

g object with a line uon-comhua- removing grease atalna from clothes, 

labhig Hialn. line amid, clay, etc., 'I'lie apeclal value of carltou tetrachloride conalsts in 
lit the Are. Its non-corroalve properties, c. g.. It may he poured into 

ua shown In one of the photo a burning motor without doing the motor any after 

iigulaUed by the operotor alldlng damage, such oa rusting, and the llro Is Immediately 

cr the veaael. thus excluding the cxtlngnlsheil. In this respect. It la superior to water, 

■vered from the gasoline ns If It as n lire extinguisher. However, tetrachloride is Of 

iilfe. Another picture shows tht> little value In extlugulahlng flames from vessels con- 

iipletwl 1'he popular and alto- tnlulng burning alcohol, acetone or other liquids with 

t such liquids an kenmene, gnao- which the carbon tetrachloride does not mix readily, 

etc., arc In tbcmacivea exjiloslvc. The oi>erafor In one of the phott^rnphs Is shown 
abaciicc of iilr la crrimeoua, and pouring carbon tetrachloride from a glass cylinder ui>on 

•gotten that Iheae liquids c'caae lo a dishful of hunilng alcohol The tetrachloride has no 

cut (iff. 'I'he c(ner should always effect whatsoever In stopping tlie flame, nor does It 

g horlxtaitnlly, for If It bo dashed put out the fire If It Is sprayed Into the burning alcohol. 


V V time to prevent heavy losses hy llrei 
Tilt* imtting out of a lira deiiends ujion 
bringing Into oiieruttoii either of two conditions' All 
ah- should be excluded and the Are will die out for 
want of oxygen; or the burning materials should be 
cooled below the jKilnt of Ignition. 

Much read}’ to band methods as throwing a blanket 
or coat tightly over a burning objwt to exclude the 
air, iiluclng a lid on a |iuii or pot of flaming grease, 
or covering a burning object with a line uon-combus- 
tlble iKiwder, viz., washing scsln. line sand, clay, etc., 
will In general put out the Are. 

Iturnlug gasoline, us shown In one of the photo 
gniphs, Is being e.xtlngulsUed by the operator sliding 
a flat glass plate over the vessel, thus excluding the 
nlr 'J’lie llauie Is severed from the gasoline ns If It 
were cut off hy a kulfc. Another picture shows the 
o|K«rallon almost complett'd The popular and alto- 
gether false Idea that such liquids ua kerosene, gaso- 
line, alcohol, licuzol. etc., are hi themselves exiiloslvc. 
and will Inirii In the nhsciice of air Is erroneous, and 
It slumld nev(>r he forgotten that these liquids wase lo 
hum when the nlr Is cut off. 'I'he coxer should always 
he made to slide along horizontally, for If It bo dashed 


, the rush of air will Fires of this kiwi c 


down on the flume from above, the rush of air will 
caus(> the flame to hurst out In all directions around 
the i)latc toward the otierufor as well as away 
from hhn, and may set fire to the clothing or 
hair 

The second in liiclplc, 1 c , the chilling of the Imrn- 
Ing materials lo a touiperature tielow the point of 
Ignition Is brought Into effect when cold sand, clay, 
snow, or water Is thrown upon a huniiiig surface, or 
when a rapid current of air l•(•ul<lvcs Ihe heat more 
rapidly than the combustion Is iirfsluclug the same. 
There Is a tcinisiraturo for every suhstaiico Is'low 
which It will not hum, c. g., If wikhI he chilled below 
ir>5 deg. (Vnt.. 1. c., .‘Ill deg Fuhr., It will not r(‘ndlly 
hum. 

Kvoryonc Is familiar with the blowing out of 
mutches hy the wind, which C(miIb the malch lielow 
the iKilut of igtilllon Flic raiigeis put out spreading 
gniss tires III (Ills way, hy heiiting Ihe hiimllig grass 
into (he eoUler eardi and ehllllug the stubble below 


diws at almost any 
and deeavs at oriJIiiai 
and o.xiillzes lii tlie 
sloW'l.\, so (hat we > 
think of It as Immlii 
blistlull Is used heie 
oxidized at such a lal 
accompanied by a flan 


In the pictures at each aide by cutting off the air. 

It has not occurred to the reader, perhaps, that some- 
times It may be poalttvely dangemus lo throw water 
on H flaming material. Yet such la the actual condition, 


thrown upon a fire to (iiit it out. 
lli(| result Is plainly to cool the 
buruing inaleriiils below the 
IKiInt of Ignition, ultbongli \Aben 
the material is floisb'd with wa- 
ter, the air Is also cxcluiled. 

When a Are exllnguisbei. like 
aoda, is thrown iiimhi a Inimlng 
surface, the result Is more oi less 
twofold, 'riie cold powder lielps 
to chill the flaming material be 
low the liolnt of Ignition, and at 
the name time excludes the ali 
by two means : first, by giving off 
earhou dioxide, and, second, hy 
covering the burning surface 
with a iion-liiflammuble material. 

In recent .years, quantities of 
chlorinated hydrocarbons have 




Machine fer teetinf watch atwlnco. 
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Uy ufter (1 yfiir run. Afttfr cleBslnf^ W 

Diagrama made by the teOttaig apporatoa. The Hppor eprva .i 
the lewer mwiadfaif. 


The tame nohrlp p»vff«iL 


ffog exttmiXe, It liqnld parnfRn he on txHh #e 
fddlMou nt water mj nnpae dn ac^,«iaidis 
W to an expioaloB. The hot pamAh jflodiii 
upon thp water und preventa ttie etwape ot ih« itiMuia, 
untlL iBflddenly the ateam eaenpee wHh an 
moh cnrnrltf the taiulqg parattn iu a Imnit Mmo 
whhdt ahnoat tlU the room, and the bunHog ptojoeMa 
more violently than before. The aame phenomottA la 
imtioed with aU burning oils aud easily eoihbaatlble 
liquid organic aubatancee, which float on water. Burn- 
ing benaoi, beuxtne, naphtha, gasoline, kerosene, ace- 
tone, etc„ all burn lu the same way, so that for theae 
liras, water may not be used ; but sand la one of the 
best known extingulshera. Cold sand thrown on the 
buruing material chills it below tbe ignition point, and 
the Are Ja put out 

A barrel of lino sand standing In a readily aoceastble 
place is a most valuable lire oxtlngnlsher to poseeas. 

If the sand is line ami clean, It la eually scattei^ over 
th<‘ burning surface and chills tbe surface below the 
ixdnt of Ignition as well as exclndtng the air. Tbe 
sand Is easily swept up and removed after the lira baa 
put out, and everything that baa not been dam- 
aged by tbe fire remains In perfect condition. 

Watch Teatiiiff Appantin 

By the Parte Correapondent of the Bcimitiflc Aatarieoa 

A fllMPIiE and accurate device for testing watch 
springs is tbe Invention of M. Gharies Ponoet, chief 
of the national watch-making NcbiMol at Cluaea, In tbe 
region of Geneva. In this way It la possible to obaerre 
tlie value of a spring as sliown by Its regnlar working, 
by means of a curve Inscribed on a chart. It la well 
known that In the usnol spring barrel of a watch, the 
spring is wound up close around the center shaft by 
a watch-key or otherwise, then tbe spring, one end of 
which is fnstened to the barrel, begins to unwind 
slowly, causing tbe Iwrrel to revolve. When all ttn- 
wound, the colls of Ihe s]>rlug now He nroiiml the In- 
side of tbe barrel and the shaft is free. Between 
these two ptjsltlons. the spring has a variable tension, 
but by tbe use of good qimIUy Kprings, the tension can 
be made more regular, which Is desired for tbe giwd 
working of the timepiece. With tim new instrument 
It can bo seen at a glance Just how the sprihg la 
working at any time, and whether Its force is regular 
or not 

Our photograph shows tbe apttearanoc of tbe new 
watch spring testing apparatns, and the whole Is 
raonnted uimn a flat base, the framework being made 
up of two stout columns and an ur»pcr cross-Mr. At 
the lower part Is mounted a small shaft and a crank, 
HO aa to carry the spring-barrel B. The olijwt <rf 
tbe device la to wind up tbe spring Inside of the 
barrel by means of the crank, and at the same time 
to cause tbe barrel, which as wc 

© have aeeu In connectimi with Bte 
spring, to exert a imll by meaUa 
of a cord and rod, u{>on an Upper 
spring which Is seen at ff, and 
by this means to Inscribe eurv«a 
upon a dram. To tbla eHd» the 
barrel can be readily fitted Upon 
the iefthand end of the abaft, 
Ag. a.-*^aa ami the righOiaud end( . then 
adapts Itself to the squara w»d 
of the diprlug abaft so ua tU bh 
able to wind up the apMflg |tlst 
as a witch key would, ah4 
winding is thus carried by 
turning the m«nk> I’he 
shaft la ecimeeted to the hgi# 
only' the afM!tttd',il{l!i^f 

a,-,Cttr« t ««4 bf a 

s sprlac 9t v»at aaStlty, hatnlf'lBf a f . 

M wlMiiiig Bad ^ fw tfuit ' 
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^ENttFlCAM^CAN 


«uHnito «< iwiM^ 

lllllHaM^ «lw /W«<« 

iu*^ »>W4, )*W1 * fiwctottoo to 

:« aitoM «rhf(!b to ttMonto vxtMfided Into 
• to Xton'il^ *0«» ■» »wei«i rtwiM* 

to towit tflgeOKir tn to ptano. Pet- 

no vtot, untow potMtbly tbe datuto- 
aim, to t^ner ^oto to a towetotod eou- 
4tttoB ton to wiadt-eyed Bawn. tto«d- 
ilnn of Ailanthut, to Obineae tr«« of 
lHftT«fl, nve to**®**^ '"^*** ***® 

■Mito atoju expanded Into « fan-Uke fa8> 
tottim mvenil toOhce wide* 

‘^awo toactottoi are due to meobanicAl 
toiurfi but moat ptouta wfatdi abow to 
peetotorttr toe inberto to to are In 
torn ato to tramnnlt It to at knot part of 
toir daHoeiidanto The common red 
cookDcoffib at gardeiM (Celoala) U an 
example of a plant to which the fasolated 
condition i« more famUtar than to nor- 
mal. It la of courae reproduced from 
aeed. Oftontlmea to tendency to derelop 
foaclated branchea la Inherited, bnt the 
cbaracter doea not become mauifeat for 
Bereral yeara, or not until conditluna be- 
came eHtmitolly favorable, dt leant one 
cnae baa been retwded lu which an ni>- 
imrebtly normal plant of to blacltHiyed 
Huaan waa tranaplanted to a icarUen, iuhI 
tliereufter, until It died, develoiied faacta- 
tknm nod varloua other ntniormatltlea t-ach 
year The corn plant frtaiueiitly heara 
faaclated eara. PndMiWi- many of your 
readent have obaerve<l auch eara of poj)- 
corn. Both normal aiul faHcluted earn 
may be borne on to aamc plant, and aeeda 
from either a normal or faaclated ear of 
anch a plant nmy fflve faaclated earn In 
to nest peneratlou. In fact, there la a 
cultivated vartety of aweet corn known Iron hulled Cierman rabmarine bulk in 1860, now on exhibition at the Naval 
aa bear’s foot, which normally has faacl- Muteum to Berlin, 

ated eara." 
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<W«Bd <to to- 

Itong if^ronntohto to ttaht 


Cptod hsT toalln Van 'i(lii(ftoe- 


StepleM Onnlbiwes in New York 

IjaoiilvOWING In the wake of the "«tei> 
d' leas" trolley cars In uac on Neveral 
Btrect car linea In New York city, to 
drat "atejileaa" motorhua haa made Ita op- 
pearance In Amerlca’a IniKeat <'lty. The 
vehicle la electrically driven, and preaeiita 
a aomewtaat novel apiien ranee to thoao 
familiar with the usual tyiH> of luulor- 


The hetoht of tbe "platform” above 
Btreet level la hut iwhea, or an euay 
step even for hobblo-aklrttal feet. The ve- 
hicle la douWenlecked, to atalra bclnR 
iuaide, toward to rear. It has a seating 
caiwclty of clghton peivnnw Inside and 
twenty on the “hurricane deck." The naif 
at the omnlbUH la but 7 fwt 8 Inobea 
alwve Btreet level, wUh'h insures Ha safe 
passage under dll elevated railroads and 
trolley wires. This, In a city like Brook- 
lyn, for Instance, is of to greuteat Im- 
portance. 

The drlver’a compaMatcnt la glasa-to- 
cloaed and la reaubad ttom tbe lualde of 
to vehhto. The total length of the omni- 
bus la SK) feet 10 Inetato. Bower la fur- 
nlahed by a hundred-cell Kdlson storage 
battery .to two 10 borae-PoWer mip;tors, 
which tranamlt motion to to rear 
wheels by meana of a untoeraal abaft, 
without dtffenmtial. The vehicle can be 
operated at a speed of 80 mUea an hour, 
ttdetdred. 


An BavIm <3«iMvator 

A J# liB»;entlve genhte to Olnctonoti has 
a “one torao'-power" electric 
ien^to to wMoh to prime mover la a 
, The' nDtototo *« to' to form 
«</a iwm, wtth d.ldfW* tom*, arowd 
.gtiePto ttto.'to 

•«' flowmetod 



The atepleas omnibua in New York. Individual wire windahleld. 



A 'toe kene'powof” eUetrte gouentor, which tundahee Ught for a aeven- 
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to a dynamo. Tn keep tbe h<)r.-.e moving. 
he has dcvlaed an automatic whip, wMeh 
iliiiy be ai>eii 111 the neeuiuitanyiiig photo- 
giapli. Aa long iia the horn* la moving 
tlila whip is liioperaliie, bill ns soon aa 
the teiialoii on (be Irnees Is rebiMKl a clr- 
( ult Is eloaisl wbicli energlxes u solenoid. 
This gives a tug upon tbe core of the sol- 
enoid. w'hleh is coiuus.psi by a <'ord to 
the biitt-cnd of tlie wbii. The result is 
a llghi tap on the back of tbe horse, wbleb 
reminds him that he iiuist keep nioving 
At the sumo time nil eleetrie bell Is sound- 
ed, wbleb eiills the iittimtioii of the own- 
ei to till, fiiet Unit the horse has stoiMM-d, 
and If be linds, bj bearing the eonlinu- 
mis ringing of the bell, tb.il the horse 
Inis not obi'jisl the whip, be l•lln go out to 
use fmtber nietbiHls of |K-isinision Tbe 
I'leetrleltv generated bv this iipininitus 
goes into a stoiage batler> It Is elainieil 
lliut three boms' woik fuinlslies enough 
eurtent to light the house for an entire 
week 

The First German Submarine 

A MONC the hislorleal lelhs on e\hihl- 
tlon ill llerlin is the "I'lougem Ma 
rltie," <!erDian>’s eiirln-si Mibiniirlne It 
was liiMuittsI bv a llaMirliin niiiMeil Wll 
belin lliiuei The bout is of Iron and 
dates bark to IS.'ill It was tiled at Kiel. 
l)Ut Its thin sides weie eruslied by the 
pressure of the water, and It lemiilned at 
the hottoiu until It was diseovered when 
the first exi’inatloiis for the Kiel t'liiml 
wcie being made Tlie old subiiiiirliie was 
tlieii raised, and placed in the Niniil Mu 
seimi ill llerllii Old as It Is, this submii 
rliie Is not the liisl one ever biilll Kef 
ereiiees to subinarlne operations date biiek 
to i;!7U. In 17'J7 tio less than fourteen 
siibinnrliie paleiits had been Issued in 
Kiigland, In 177.'» It M S. "Kngle" was ut- 
tiieked lu New York liarboi fiy a submarine 
btiill b.v ihivld Uuslinell .Seigeunt lav, 
111 charge of the siibiiiiiriiie, aetimllv got 
under the slii)i, hut wns imsmeessfiil in 
nttrieliiiig the tor(H“do to the bottom of (lie 
vessel. Uelweeu 1711.7 and ISI'J l.'ultoii 
exiK'rlmentetl In Kiaiin' and Amerh'ii, and 
showed that It was possible to build a 
\essel which cimld be natlgulisl midei 


Wire Windshields 

P tCTX'KKU la the in ( oinpiin.vliig cii- 
gratlng Is n small windsbielil of wire 
netting motintisl on siiMiible brackets di- 
ns'tl.v III front of the steering wheel of an 
iinloiijoblle It Is lust bilge enough to 
SI reeii tbe drnef of tile nun blue and Is of 
isirtieulai \ubie ou ii high siassi car as 
It ofleis far less resislanee tbiiii the ordl- 
iiar.t glass wiiidslileld wbleb siretebes 
across Ibe entire width ol the ear bisly 
Heiiig mmh of wire iietibig H never 
bothers Ibe dilter with the glaie of re- 
ihs'ted light Allliotigb iK.rous. the iilr 
eaniiot pass iJiroiigh II wllh siitlieii.iil ve 
bsllv to lu'oduee an obleelloimble draft, 
rurtberniore. In uise of m-eldent tbe driv- 
er need bit'c no tear of splinters. 

Etiological Evidence in Court 

A MiTK III Sihtml Siirni( luul Miilhf- 
nintii'H records what is said to la- prob- 
ably "the Ilrst leiogllltloii of ecological 
metlnsls in courts of law,” the ease being 
one ill wbleb Prof lleiirv ('baiidler 
t'owles of Ibe Utilverslt.v of (’bleago was 
eiigagtsl hi Ihe liiiltis) .States Iteparl- 
nielit of Justice to dis'lde from tbe imiure 
of tbe timber and other eildeiiie wbelber 
I) tvriuln Inn I of valiinbie Umber laud 
In Arkansas had been a lake al the time 
the land was siirve.ved In lHd 7 . Prof. 
Cowles's iiiM'stlgafions proved tlml the 
snrve.\ wbleb sbowisl this region us a 
lake was uiidoiibledl.v fraudulent Not 
caily was there no et Ideiuv of a heacti 
line, hut many luinieiise upland tn.es were 
found ou the truel. riiiiglug from 'JIM' to 
l.tHHI years old In the saiiw eoiiiiectlon 
Prof ('owles also linesfigntwl <vrtaln 
other tracts which hud heen surveyetl as 
lakes, with similar results. 
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POR a complete history of the automobile refer to the 
files of the Scientific American. The whole story is 
there from the birth of the motor-driven vehicle, long 
before the first automobile journal was published, down 
to the present day. Week by week the biography is 
written and annually there is a resume of the year’s de- 
velopments. The seventeenth annual resume will be 
found in the issue of January 2, 1915. The following 
are some of the subjects that will be taken up : 


The Car of 1915. One might suppose 
that in all these years of development the 
automohile had reached a point where 
there would be practically no further 
growth. However, the new year ushers 
in some important innovations and a 

§ reat many lesser improvements, which, 
ight as they may seem, make for greater 
comfort and convenience. They will be 
described fully and illustrated with 
sketches. 

Americsui Auto Coach Work. Foreign 
car-body builders, instead of following 
standard patterns, have shown a great 
deal of originality in the design of car 
bodies. This is now having its effect on 
on our own car-body builders who arc 
coming out this year with many artisti- 
cally modeled vehicle bodies. There 
will be a discussion of this subject with 

f iointcd criticisms of various models both 
orcign and American. The article will 
be illustrated with a score of automobile 
body designs. 

How Small Communities May Have 
Good Roads. Never in the world’s his- 
tory have roads been subjected to such 
hard usage as in the present day, and 
never has the subject of road-building 
received so much scientific investigation. 
Yet out of two and a quarter million 
miles of public roads in this country, only 
a quarter of a million are improved with 
any form of surfacing. Evidently there 
is still a great deal tjf work to be done by 
rural communities. Logan Waller Page, 
Director of the Office of Public Roads, 
gives some valuable suggestions on co-op- 
erative undertakings that will make good 
roads available for small communities. 


Military Tactic* and the Motor. The 

absolute necessity of the motor car in 
modern warfare has been demonstrated 
in the present titanic struggle in Europe. 
A very comprehensive article has been 
prepared on the use of the motor vehicle, 
in transporting guns, ammunition, sup- 
plies and men, and in bearing the wound- 
ed to the rear. 

The Fuel Problem. The enormous 
demands upon our supplies of hydro- 
carbon fuels have made it necessary to de- 
velop new methods of obtaining fuels 
volatile enough to be used in the motor 
car. The Burton process of producing 
gasoline has done much to relieve the 
shortage. Just what this process is will 
be explained in full. 

Purchaser’s Guide. As in previous 
issues of the Annual Motor Number there 
will be a table of American made cars 
classified according to price, so that the 
prospective purchaser may know what he 
can buy for $500, $1,000, $1,500, etc. 
There will be a similar list of commercial 
vehicles classified according to capacity. 

la addiUon to dsese artides the issue 
will contain illustrations and brief descrip- 
tions of the latest automobile accessor- 
ies. Thefe will be an oiling chart for 
the automobile, explaining what parts 
need attention in the standard chassis 
and engine. A motorcycle trouble chart 
will explain where troubles are liable to 
occur and how they may be overcome or 
avoided. 
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WiiMh Sprittv tMtlAff A]iiMut»ttu 


tbat whea tlie baml foUbwa the! 
Aovannnt o( tbe luring shaft It will ro- 
tate, hot the foroe produced hr Its roU- 
depends on the condition of the 
Sprtag wbleta couples the shaft to the 
barrel. Were the shaft coupled direct to 
ithe barrd the pull exerted by the latter 
through the cord and on the top nu'lng 
would be quite untfonu, and the p<Anter 
which la attached to the cord and atHp 
would move In a straight line. Biit as 
the force of the crank and shaft Is trans- 
mitted to the reconllng part through the 
[action of the spring, It is evident that the 
elasticity of the spring enters in as a fac- 
I tor In the amonnt of pnll which the barrel 
[now gives upon the recording part of the! 
I apparatus, and should the elasticity be| 
variable, the pull will also be variable. 

The barrel Is connected to the rod or 
atrip by means of a silk thread, or in the | 
case of stronger springs, such as clock 
springs, by catgut cord. A guide piece | 
attached to the pillar serves to keep the 
vertical movement quite straight. In order 
to secure the records, the cylinder C, 
which carries the ruled paper, is made to 
rotate at the same time that the shaft Is 
being turned, and It Is connected with this 
shaft through the worm gear, which will 
be observed. On placing the mounting bar- 
rel with Its spring, the crank Is slowly 
turned so as to stretch the silk thread, 
and ^hls serves to set the apparatus for 
the start. It only remains to loosen the 
recording drum by means of a set-screw 
and to adjust It so that the pen will be 
placed at the aero rmlnt «hi the paper, 
after which the drum Is again affixed to 
its shaft. The actual test upon the spring 
begins by winding It up slowly with j 
the crank, and the variable pull given by 
the spring Is recorded. This Is continued 
until the spring Is wound ut). By unwind- 
ing, a reverse curve can be had, with isMue 1 
difference due to friction. One chart | 
ra a good watch spflug which bad 
been In use for six years, and the second 
-hurt represents the diagram of the i 
spring after <leaulug. It Is remarkably 
regular at the iHdnt between 2^ and 
turns of the crank, and can be comiwred 
to chart .3, made with an Interior spring. 
The value of the new apisiratus for check- 
ing up the quality of watch or chronom- 
eter springs is thus evident 

The Woric and Needs of the United 
States Patent Office 

(OonolsasS /ro«s ptgt 49 1 ) 
application filed, ^vhlch means that each 
assistant may devote to one applicant ten 
hours' time. I am full.v convinced that lt| 
would pay the public in the greater 
taliity resiiectliig imteiits, reduced trouble j 
in the courts, and (Hunplicatloiis in bust- 
as and the like, If the tlovernmcnt were 
approiirlste at least twice ns much as 
Is now appropriated, without resiiect to 
the fees received by the Office I have 
never urged the surplus as a reason 
larger appropriations. If the work i 
Mug ade<|UHtely done, the fact that there 
Is a surplus might bo ground for reducing 
the fees, or perhaps for increasing sala- 
ries paid, but not for enlarging the force. 
Moreover, an enlargemeul of the force to 
the limit of tite simdns would not make 
adequate provisions for proper searches. 

But whatever Oongi'cse may do, even under j 
3e most favorable coiidltlone. It will still 
remain true that parties contemplating! 
litigation would aiiend oii the average more j 
time and money than can be apent on all 
[applications filed. The courts will always 
have more light on the particular esses 
brought Into litigation than the Patent Of- 
fice has on those appUcatloas when they 
go through the Office. The Office wlll,^ 
therefore, always be open to the charge of [ 
doing superficial work which of course 
impairs the respect for It 
Growth mt Work In the Patont OfBee. 
Conditions In this respect are growing 
worse rather than better. The conunlttees 
of Congress have adopted a sort of a 
rough rule that they will grant increasea 
only on the bade of Increase of aumber ofj 
Items of any claoa to be dealt with. If, 
tor axample, ona mau can handle say 



TflEVORLD’SVbRK 


For 1915 


The World'll Work has made the grentest aihiincc In Its history sIiiCT* t^septom- 
ber, 11)14, when It m«/r than dmihlvit itn cirnilalion 

It has given Its renders In Its AV.VIl MAN1’.\T..S liiforitiulioii not available In 
any other single publication 

In .TANrARV- HKIAIII’M will lie the feature, presented In a new way. There 
will be a most Interesting eollectlon of personal stories of war experlenees ; 
sixteen pages <if uiinsual lllustrutbnis, ami a port rail of King Alls-rt In full color 
Iniriug the coming year, The WorliVu Work will be, we believe, the liveliest 
roaguzbie In the oonntrj 
Here are some of the subji-cts : 

The Meet Expentive Army in the World 


The Vnlted ntatoB thmugli 
nriiiv In the world We pny 
kept secret. “ -‘— 


Its B^stpm of pens 
SI 72,01)0 01)0 fK) I, 

extr*\«8Bnro 


('onares* perpetustCB It Is both The IVorld’s TVorl Is bku: 
fstrlv. frankly, and dearly hefore Its lenders. 

The American Nile 

• It th, 

wasted hy lealslatlon frittered away on nl 
areatest phyaleal prohlein eonfrontlna Ihi 


and H I 


hndaet system I 

he a aerlea of a 


'he MISHlsslppI leNees ns they stand 
ork to the I’nlled .stnles than the 
Mississippi from Cairo to the (liilf, 
liiK the factn of thin xreiif problem 

A New American Government 

[| (lie aldmJnUfrarlon wnrk (iijrelhor? An' wf j?olnp to Introduce the 
[o our nntUmiil Will tin* I'ttbluet i*ornpri»e ('ontfreNMiiien 

ere ure reaMonn to lielleNo thi»l (lioHe ibaOROH mn> Imiipen— there will 
leleM in The Wurld’a IVorfr. 

A World-Wide Vieion 


The iHuropean war and tba sudden impetus to foreign ti 
Amerleans outward, as never before, to watch and share I 
Work win chronicle and Interpret these mighty, new t 
readers informed on all these international nioyements 


TMB 

W)RL 1 SSW 0 RK 

|9.ag a year, ar tf 7M waaM Un to tdw a 
Irid Ir^ aaM |I.M aad ma tUa caopaa 


Tha World's Work. Caedoo CHy, N. Y. 

GrafWn ; I en^ $1 00 (or whieb pletM mi 
as. The WofU, tVoSklv us aiooto. bwasuw wi 
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Beats Nature 

In Oil Storage and Economy 


The Bo«ner way of storini; and con- 
■ervinj oil excel* Naturc'i way. Where 
Nature utilixea mile-depth rock, Bowier 
employ! iteel. 

Where nature allow! oil to be loat 


urea and record! It — even to compatiiil 
the price for odd-quantity lota. 

And where Nature’! oil can be ex* 
poaed to the element! and fire, Bowaer- 
kept oil la alwaya air-tifiht, weatfaer- 


and waated when tapped to the aurface, proof, thief-proof— loaa p 
the Bowaer ayatem automatically meaa- xil vital qualitiea of theo 


the Bowaer ayatem automaUcally meaa- All vital qualitiea of theoilarekept cafe. 

^ Storage Systems 

Every Purpose 

Wherever oil of any kind it handled, there la uae for a Bowier Syatem, Over 
a million uaera of the tnree-hundred different Bowaer Syatemi tcatify to the auc- 
ceaa of the Bowier idea. The laviiqt in oil, time, money and llf 0 b aimply 
incalculable. 

BTOREBl Hera a Bowwr avtteai keepa karoaeoa and «her 
oiU underaraund — aale end aound Away horn other DMrchaa. 
dlM. One aimplc atroke and exact pra-doteraiined quandilee 
•re pimped Into the tiore rUht into the cotiialner. ready for de- 
livery. No miatekea or loat oil. No "aetelly" aiore. No tiavlnd 
to leave alora, or to drope tor oil In the derk. Sooo paya lor It* 


more ilme-waaiind "oil line " No yern-awepplnd at a leaky 
buna-hole No dirty oil to Impair the macbincry- 
GARAGESi Gieolcne la Bowaer-aiored ufidcraratmd. No 
evaporation, no loat power, no dirty oil to clod tna eyliadan. 
And. boat oi all— a aafa aarade. No dander tram oil vapora that 
itnite diaaater from metal-ibod haelt and lidhicd cidara- 
Whu ladar Mylar /ar wlUr daapaaa. Nt ckaiva *r aMMaMaa a/ 



6 /\^ You can invest $100 or $500 of your January funds sq/e/fi 
and to the best possible advantage when you purchase 

/O FIRST MORTGAGE REAL ESTATE GOLD BOIDS 

SECURED BY MODERN APARTMENT BUILDINGS IN CHICAGO. Write fee Ckealar SttS. 

S. YONDORF A CO., bvestment Baiikera, 137 North Pearboni St, Chiota, IB. 


CHRISTMAS NOVELTY 


^ PASTEBOARD Model of the 
^ 42 - Centimeter Shell — 38H 
Inchea High- In reaponie to many 
inquines, we have arranged to 
Mtie a limited number of paste- 
board models of the 42-Centnneter. 
Gennan Shell which was published 
as a Supplement with the Decem- 
ber 3th issue. Two of these pnnb 
are mounted back to back on card- 
board. simulating the great German 
shell at to height. It was not 
found feathle to combine three of 
these sheHs to give the real diame- 
ter. These pasteboard models m 
packed flat and can be readfly pu( 
together. It is only necesi^ to 
brad the model and put in die 
heads at ihi top and bottom and 
fat^ the two peaks together. 
These modds are packed caTefidiy 
with heavy cardboard and are 
sent by express prepaid for $1.25- 
They are too b^ to go by Parcel 
Post TiMaefkmdeiBareidbRi 
for window di^jr- Oder 
at once to avoid domogMiaatt as 
the quantity is limited 

MUNN A COMPANY, Inc.y Mlisktn, 361 ioadwRyy New YocIk 


t M' M - 'JLfli 

I m M ' ' 

I applhsaflfm ef-i^Klk* 

Ofiee la ‘ttatortunata: io^ ’ t, W 

first tbat the work kaa 
caioctty uf the fores 

tore Inereitse In the nvmmir' 'wF ekaMiiAgllP', 

111 iiroportlflli to tile iinniher at appWik-. 

tUms filed leaves the force limdeqUfite 

and secondly, that the lleM at sMSek' |N; 

widening so that the latwir of haii|4fllill|l^P 

slufle application Incisasub With #ii%. ^ M 

For exasaole. In there WPre. t<idBih&; “^^ rtsaa— 

900,000 rotted Htotea patefita. In.iSMi 

there were, rouKhly., fi0Q.fl0t), t|k IflMli 

there were, nnighly, T.IO.tlOO. Now, tn ^ — ..i 

1014, there nre over 1,100,000. Propw 'f? • a, * 

classlflcHtlon may do much to lighten tii« JT tldli 
Iflhor (if seeirhluK, but nothing can pre- POR 

vent embarramdiig growth In the nwn- Mm TJkmt 
her of patents which must be searched 

e throuah against each appUeafloii. The 

foreign art which Is utnHalile is increas- inCaw^inaiM 
ing. moreover, In even larger proportiona ^ 

Nor Is there any boiie that the uumbar F» A i 
ly of applications will dlnilnisU, and the OX- 

flee force thereby hacomM adequRtd tm JSJSS—Z! 
I to computiag handling the current liuaineaa. fiSven in 
f lots. the present disturbed state of the world'a 

oil can bs ex- business, more applications nre being filed 
d fire, Bo^r- this year than last, and since 1894 the 

ru^'jtwTwjt?' uumlter of applications filed per year has ...W "AiLM 

ilarskeatsafo grown from aliout 3B.nH) to about 70,00a 

^ I Itelievc that this growth Will continue, 

wA^m^ The loasou will l>e plain on a moment's "jn jji ' u I 'iijT 

consideration of the nature of the Inven- 
KWe tlon. 1 shall not undertake to give a for- a 

nial deflnttloii of a patentabh' Invention 
lij^the ef«e»tlall.v a new |l j^ 

W« b aimply relation of ntiltty In an art. machine, 

manufacture, or composition of matter. 

"“**?* more arts, machlu(>s, munufartures, 
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and comiMisltluns of matter that there are, 
the more relations there air that may be 
discovered. I have no doubt that In an- 
other twenty-five or thirty years the num- 
ber of applloations filed tier ,vcar --wlU 
reach ItlO.dUU. 

If Congress cannot ls> educated to an 
nnderatandiug of the difficulties which 
these conditions present, the system of ex- 
amination will break down of Its own 
weight I trust that you gentlemen of the 
Bar may be able to help in this work of 
education. 

Tlw Current Sapplement 


GROBET SWISS FILES 


MONTQOMBRY * CO. 

HRFahanRa— t RowYorkClIS 

11/171 I DRILUNG 
YVImJLiJL MACHIJ4E5 

oswafamemm^ *SSSl%^i52(o*,“®*“ 

wuxiAMe muMrn RiMMMk, w. Y. 

SPEOAL MAommy 


aV rent Inhuc* of tho RcncNTU'tr Auericaiv SPEOAL MACHmmy 

SumjcjiKST No 2092, for I>oc(>mber 12th, 
describes a series of ingenious experi- 
ments for ascertaining the effect that 
water pressure has bad in determining the 
form of different classes of fish. Aiudher 
valuable article is a continuation of the Mo<Ub ail'd ElMrillielftll Wofk 

I investtgatiuns into the acoustics of uudl- *4Y*NrUMl|roRvaGPgO 

torlums. made at the University of IlH- 

nols, and the methods adopted for reme- ^ ** rwwH R., w. i. 


dying certain defecta. Tlie article hy Dr, 
Dudley on rail stwtlons Is completed. 
Home facts In regard tir the sources and 
supply at Hiwidsb cedar are glum, with 
lllustratioDs. Ideals in dty planning con- 
tains suggestions In regard to results to 
be sought, that can be secured by business 
sdralnlst ration by trained experts. There 
Is also H story atmut soma of the new Gov- 
ernment tvurkshoiM In Washington. Other 
articles describe an instrument that en- 
ables the hiind to read by sound ; a pris- 
maUc astrolabe for dcterminliig time and 
latitude; theories about the Gulf Htream, 
and Identifying different types of eloetrin 
motors. 


ExIdBdiBf ike Tern in Applk!irtl*Be fiw V IhlSl 
Design Pgtenhk— In oarrying out the pntH 1! RURRt 
tioe instituted by ConuDdiisloner Ewing, of ' I t^a-isiirnfiii'n 
permitting u npplioant for e deefga patent I jUmailm 
who speoifled the term in hb nppttoiktibin 
oe two and one hdf yeen or seven iftmm, | 
to extend suoh term after the Afing at thdi fUmn 
appUea>tk>n on the payment of UR 
tioD^ fee, the Futent Oflioe when n deolgttu 
appUoation for one of tihe stlHWter teiWt ilL 
found'to be in condition for eBcffndiMjf 
addreewsaletter tosuelieffeetto’iiMt^r ^ 
pUcantoc Me attorney aUggeelfog tUiat Itbel 
term iwayW extended viitkin the ^ 

period i^weil by law fogellMr trith Atwl 
bakuMof lee for tlw loigw lenu and 
ing a oertaiR time apeiUMl wltlbto 'tiii|ii||’-flS|PQi 
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A Christmas Present 

fcMT 1000 Readers of Scientific American 


A Beautiful Portfolio of 

THE THREE GRACES 

By STANLAWS 

Let Santa Claut Bring It to You! 


yfCCEPT this channirif,' Portfolio 
X I — with the eompliiuenls of tlu' 
^ 1 Metropolitan Magazine. It 
contains three of Penrhyn 
Stanlaws’ piquant girl studies. (Mr. 
Stan laws paints in full colors only j 
for Metropolitan.) Each picture / 
is 12 inchei hy 17 iiiehe$, separately Jj 
atuf erf on imported, cream-colored, m 
French Brittany. dec‘kle-edged ^ 
mounts. The pictures are repro- 
duced by the new rubber-offset 
color process in 6 colors, which 
transfers all of the softness and 
charming delicacy of c*oloring in 
Mr. Stanlaws’ original paintings. 

It is this process which has inade 
Metropolitan covers the art sen- Ij 
sation of the magazine world. No 
other popular magazine has this 
rubber-offset process. 

The pictures— framed— cannot be 
told from the original paintings. 
They will make ideal gifts for three of 
your friends. 

1000 of these Portfolios are waiting 
for readers of this magasine who send the 
coui^ below. The Portfolio could not ))(> 
duplicated in any art store for $1 50 (as a 
matter of fact it is not for sale anywhere). 






METROPOIIIAN 

^Tke Livest Magazine in America ** 

We do not ask you to send any money 


.lust fill out the cou|K)U and 
send it to us. We will at once 
mail the Portfolio, carefully 
packed, carria^ie prepaid, and a 
copy of the January number, 
entering your sulwcription to 
the METROPOLITAN for one 
year. When you receive the 
Portfolio and first copy of the 
METROPOLITAN send us 
tl.50, the regular subscription 
price for the magasine, if you 
like them. 


I f you are not entirely satis- 
fied, return the Portfolio to us. 

We make this generous offer U) 
introduce the M E T H O P t) LI - 
TAN to the readers of this publi- 
cation who may not be familiar 
with the splendid magazine we are 
publishing. We arc fully assured 
that you need only to glance at 
one issue of METROPOLITAN 
to appreciate what a wholly de- 
sirable, unusual, fascinating 
raagaamc it is. 















rFFlClENT truck service — as rendered by The White Company— has two 
distinct functions: First — Service at the time of purchase; Seccmd— : 
Service following the sale. 


By far the most valuable to the truck owner 
is the first named. The truck buyer will feel 
secure in his choice when he decides upon the 
White. He is entitled to the assurance of selec- 
tion to fit his needs — and to enjoy this he must 
have the counsel and co-operation of engineers 
and transportation analysts who are not only most 
highly skilled in putting built-in service into trucks, 
but capable of telling the purchaser what he 
should have to meet his particular needs. 


Complete truck service — White truck service-^ 
begins the mom^t the prospective buyw indi- 
cates his willingness to have the economies of 
motor truck use proved to his sahsfaction. 

White engineers have not only developed a 
product which in itself demonstrates that a Wfute 
truck is the right truck, but their service in 
advance of the sale insures the buyer getting 
the right White. 


WHITE Supremacy Is the Result of 
Double Ejigineering EfBciency 


— an efficiency that is applied with equal fidelity to both tasks. 
In such service there is protection against buying a truck larger 
than one needs — or of unsuitable design and equipment — or 
against buying a truck that is too small for the work it is to do. 

The truck for your job — fitted to your needs — given an 
individuality that means perfect adaptobility to your haulinjg; 
or delivery problems — is the truck iTic White G>mpany u 
prepared to make for you. 

Great fleets of Whites— owned and daily operated by 
scores of the largest concerns in America — afford amfde proof 
of White efficiency. 

The point we emphasize here and now — at a time when 
proper attention to the home demand and the home maik^ is 
so vital a thing — is that the very same efficiency which has 
made White supreme among the big users of trucks is at 


the command of the one who requires only three trucks, or 
two, or one. 

This is an invitation to any person— of ^^u»e business the 
hauling or delivering of raw prMi^ or finished merchandise 
is a part — to write to The White Company for ccmiplete 
details regarding {Mrepurchase service. 

Your request for information will have the immediate atten- 
tion of tran^rtation analysts— their r^ly being based upon 
the requirements of your own hauling prrmlem. 

White trucks are of all sizes— for all uses. Tl^ are doing 
profitable work in cities, in towns, in counby, in canq), on 
milk routes, with fire departments — under every condition and 
at an endless variety of tadu. 

Their leadership in all fields is a daily demonstmtion of 
sturdy character, mechanical correctness and high quality. 
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Ordinary good practice 
has not been good raiough; 
in every detail you will 
find the exceptional 


TIm Apriiif* an mada otCbtoma VuMdinm 
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Wr iae«tM» Btfrar 

I vr tb« 9ciii|Di««nno MmucAK iw April ISth, lfil2, page 
088, tbATA amtwit«d a damrtptton of the apparattw 
AWl tftA ipeljhiCMiA «WOtf by li>r. Oobendy In the course of 
nppdiMlita Wbieai «»0e In an attempt to answer 
Ow qiMfltjlon Wli«^ higher animat* could live without 
thg pmiaaittca od mtcrolMM in OiC aUmentary canal l>r. 
Oaiieti4y had featehed out many ^Aicka in hi* apparatus, 
adttiiA twialtted the todeflotte aateteuance of a coo- 
trailed feamphnUOre, atr, food, etc., in atwcnutely aseptic 
enodttlona The t^lcka thrived for several weeks and 
«mi« la nvetr w*y «OT«l t® thO*e raised under similar 
dondlttoh*, hot expoMd to Invaaton by microbes. As a 
llaal Owhk on the BterlUty of the aptwratu*. food. etc., 
eoae of the tdihhe In toe apparatus were killed by 
aUowlnc fuame of chloroform to enter with toe air, and 
than ute Of their feet, feathers, beaks, sots, lie,, were 
ItouMd la sterile eultuiw tnbee, aacb as are used In bae^ 
twlidoidcal stndtea T%ew always failed to abow bac- 
terial growths. 

la later experiments, some of toe chides raised lu 
to«M sterile SHtronadlngs were eapoaed^ before being 
klUed, wlto the purpose of Hading ont whether the ab- 
sence of haotethi In the allmmitary tract has any effect 
npoo toe Immunity of the animals toward disease 
gwms. These atdmals reetsted the artt&dal infeetlaii us 
well ha ordinary cblelut, showing that the Immunity Is 


not acquired by toe early conflict with bacteria, but is 
a constitutional, hereditary trait. 

The question whether other animals could thrive as 
well 0* did the chicks when deprived of the bacterial 
Inhabitants was answered in the affirmative In a recent 
commuutcatlon to the Parle Academy of Udeucca Dr. 
Oohendy, assisted by Dr. Eugene Wollmaiui, showed by 
means of later experiments with guinea pigs that the 
ability of animals to live without mlcroties Is general. 

in this experiment the young niaiumals were removed 
from the uterus by the Oesarlan operation, as closely 
ss possible to the time of normal delivery, and placed 
In the Incubators used In the work with the chicks. In 
this Incubator there bad been placed thoroughly steril- 
ized food, consisting of hay, alfalfa, bran and milk, the 
latter supplied through a tube connected In a way that 
permitted the delivery of desired quantities without 
danger of contamination by microbes. 

As a means of control, young cavles taken from the 
mother at toe same tone were kept lu Identical condl- 
tlouB, with the exception that they were not gfiarded 
against bacterial Infection. Nine groups of guinea pigs 
were used, four of them being kept iwrfectly sterile for 
periods varying from sixteen to twenty-nine days. As 
a final check on the actual sterility of the animals and 
their environment, bits of the contents were removed 
from the Incubator and from toe Intestines of the ani- 
mals and placed In culture tubes. 

The increase In weight ou the part of the sterile 
guinea pigs varied from P to 83.6 per cent, whereas the 


"nurniul" nnimals gained from .H7 to 24 iier cent At 
the Hsme time the chemical exiiralnation of the excre- 
meiilii ahowed no nppnaiahle difference Iwtween the 
two grou|)s of HiilmiilH 

These experiments conllrm those made by Nutinll and 
Thlerfelder, showing (Imt envies oait be raised without 
the presence of bacteria, and ugiee with Knster’s sim- 
ilar ox|M!rlmcnts with kids It Is probably safe to WPii 
elude that this is. In general, true of all mamiuals. 

Drs. Cobendy and Wollinanu are planning to carry 
these experiments further, lu the hoiHi of detcnniulng 
the action of various Hijccles of bacteria In tin- digestive 
tube, and of analyzing the prtaiess by wlilch bacteria In 
ihe intestines lead to disease or to ladsoniiiKs of the 
oiganistu. 

Namur Stadium 

A KINE specimen of concrete construction Is the new 
stadium at Namur, In Kelgliim, which was laid out 
on the summit of the citadel, where It enjoyed a wide 
view. The grounda laid out for the games are about 
1,000 feet long and 500 feel wide, and the stadium lies 
at one end of the grounds and consists of a series of 
relnd>rced concrete steps for seats, of 300 feet length. 
In the rear is a loggia construction with columns, 
which have tribunes on one side, while the other side 
serves for the scene of an open air theater. In the 
middle of the loggia Is the royal box. A good part of 
the structure Is built on the Henneblque reinforced 
concrete avstem, and other parts lu concrete or in stone. 
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The purpose of this foumal is to record accurately, 
simply, and interestingly, the world’s progress <« soicn- 
iiftc knowledge and industrial achievement. 


Hysteria and Common Sense 

T IIKUE 1m (xmi iiiiiL-h h.VMteria and too little com- 
moil HoiiMp in the ijreaent dlHotiMMlon of the tiuen- 
tlon of our national defoiiMe. Uctween the man 
Who would have iinlverNnl couHerlptiou and make of 
every able-litNlied eltlaen a Moldler, and our Heoretary 
of State, who attlrnis that he ean ralw nti army of n 
nillllon over nUfht (and arm them, |ire«uiiiabl.v, with 
acyttitw and pltchforka) atundM tho Kreat body of the 
American la'ople, which demands that, If we are to 
have an army and a navy, they hhull he adedunte for 
policing oiir coantllno and frontiers, and sulllolent for 
the defense of tho people, the property and the great 
uatlonnl principles and iiollcics of the United State* 
of America. 

The trouble with the extromlsls In this dlscusalon. 
Iwth the t»eace and Instant-dlsarinament iieople and 
those who would commit us forthwith to armament on 
the Kuropean hcuIo, Is that they seem to lai'k a sense 
of prortortioii. Tho quosthai of the iiroper scale on 
which the naval and lullltary forces of this country 
should IM* laid down Is both camplleatisl and dlHlcult, 
and the cause of mneh of tho present confusion and 
silty talk is to lie found lu the fact that iieople have 
looked merely at one phase of the question, and have 
talked and written alsmt It until a small part has 
<.*ome to stand In their minds for the whole queetlou. 
.Soys orm, “we nie a iMuceable and iieaw'-lovlng iieotile, 
fair and Just In our dealings, and we look upon war 
and all hrule force with abhorrence. To build hattie- 
sliliis and multiply regiments is to do violence to our 
lintlucts and tradithnis and give the He to our pro- 
fessions and deeiiest corn ictlons." At the other extreme 
wo And men who tell you that, since this country Is tlie 
rleheat, uioHt progressive and must independent on the 
earth, and would tie quick to resent the slightest opiio- 
sitlon to Its national imllcles, we ought to pussess a fleet 
greater even than that of tlreut Britain and an army 
rivaling those of the contincutal nations. 

Now the Hcikntific Amemk'ax Is of the conviction 
that the wise policy for this country lies somewhere 
between those extremes. We liellove that the provision 
of a navy sufflcloutly powerful to dissuade any foreign 
{lower from venturing across either ocean to attack ns 
— a navy which, in the make-up of Its units and In the 
strategy of Its active ovieratloim, would be designed, 
llrat and last, for defense and not for aggression— 
and the provision of a standing army, with the proiier 
reserves, of sunicleiit strength to [ireservc the {leace 
wlthAi our own borders, to man our coast fortllications, 
and ' properly to garrison our outlylug {HmsesslonB— 
should be mie of the very llrst objects of the Federal 
(Jovemment. 

The question fri’aes, then, pas (tongress fulfilled Its 
fundamental obligation ; do wo ismsess naval and mili- 
tary forces of suiflclent strcngin and etticleiicy to pro- 
n*ct the United States and Its outlying {lossesalons 
against aggression, and enable the country to work out 
Its luitloiml Ideals, develop its national resonrees, and 
carry on a world-wide commerce, without fear of let 
or hindrance from any foreign {wwer? 

If we lace that question squarely and give It a truth 
ful answer, It will have to be said that, tjiroughout 
the (>entnry and n quarter of the life of this Ueimblio, 
from the days when Congress turned u deaf ear to the 
pleadings of (Jen. Washington, down to the present 
hour, Congress, so far from making adequate provl- 
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slom for tho iMiv«t Anft witltgiy MtoWM iM ihM oohStri, 
biw hither Ignuthfl fto ttanlngii of ttn hdVtlWN 

alttifOtfaer, at l^g » fAttfotty hniftt) propoMton 

of tke appnpHMMtk^ed for tbtg 4t«l poi3M9«. 

Thft noglect ctf iqiur dofenaea bM iwt been due to hny 
oM polttlcal putp. f^itg ftoA Very, Demoent jumI 
BefmbUean, egelii gad alt. la their turn and at mrlouw 
timed, have ployed yMt-ond-looee with the queettoa of 
nottonal defeam. 

la the pMMMt hour, when there 1« wtdeepieod evt- 
deaeo that the notion Is thoroughly aroused to the 
■erUMM nature of the conditions, It should be clearly 
understood that nothing wUI so greatly Imperil the suc- 
oeas of this movement for national security as to make 
It toe football of party politic*. It shonld be considered 
es a great national question, and aa such the people 
and Its Uongreas, and our distinguished Executive him- 
self, should Join in the discussion of this matter, and 
the righting of that which Is wrong, with something of 
tliat uoble unity of purpose with which the various 
nations of Europe have rallied to the flags of their 
countries in sii hour of supreme danger. 

And, Just here, we are reminded that a fear has been 
expressed in high quarters that. If we begin tho dis- 
cussion of this queettou nt the present hour, our atti- 
tude may lie misconstrued by the warring nations of 
Europe, as having in it sometblng of a menace, or as at 
least suggesting that wo think our entrance Into the 
<-onfllct Is not an altogether remote possibility. 

In reply to that. It Is sufllclent to impress flrmly in 
the minds of the puhMc that the Inaufllcleney of our 
naval end military forces has been long and intimately 
known to everyone of the leading powers of toe world 
- -Iietter known to some of them, Indeed, than It la to 
many iwuple, and possibly to many Uongressmen, In 
this country. If we set nliont strengthening our navy 
by making It a little better balanced than It Is, and 
brliigliig our army uji to the very modest strength and 
numbers which would be sufllelent for purposes of de- 
fense — the imly comment that this movement would ex- 
cite among the naval and military men and the dlpbi- 
mats of Buroiie would be an exjiresslon of surprise 
that we had not done this necessary thing many years 
ago. 

The Ups uid Downs of War 

A n ordinary map, such ns the poliUcal maps In 
our atlases, gives quite inadequate information 
as to one of the most Important factors in mili- 
tary geography, rlr... relief. The actual presence of 
mountains is, indeed, shown by the customary hatch- 
ings, shadings, or on the best charts, numbered con- 
tours; but these devices give only an approximate hlea 
of the suitability or unHUitaMlit.v of the country for 
military otieratluna. Minor elevations, esiiedally those 
small but abrupt usporities that cowtitute ordinary 
"broken” country, are generally not shown at all. 
Hoads of all kinds may be dniy marked, but without 
definite indication of (heir gradients. Yet without this 
Information the movements of an army are often per- 
fectly unintelligible. Exen the armies of antiquity, with 
no artillery and no heavier transitort than the ox-cart, 
were compelled to limit Iheir marches to routes of mod- 
erate slope, such ns are the historic '‘routes of Inva- 
sion"; while the armies of to-day, with their colossal 
guns and fleets of motor vehicles, are far more closely 
tied down to favorable routes, including, of course, rail- 
ways wherever these exist 

In view of these facts It seems opportune to Investi- 
gate the relief of the land In toe principal theaters of 
the present war, together with some of Its effects on 
operations. 

Tlie Franco-Oermau frontier is almost wholly moun- 
tainous or hilly, and this explains at once why the Oer- 
mans chose fur tlielr prlncliMl route in invading France 
the flat lowlands of Brabant and the gently rolling 
high plains of Hslnaut. TIm barrier to the eastward is. 
Indeed, pierced at certain points by lovltlBg passes, 
with admirable roods, such as the historic Lorraine and 
Burgundy “Gates" ; and the history of the war shows 
that the presence of great French fortresses at these 
"gates" would not bare seriously retarded the Invndlng 
armies. In the old days nich moantaltt paesw or ral- 
leys were clearly marked out as rtmtes of Invasion, hut 
to-day their importance Is much diminished, because the 
slse of a modem army hecessitatee advance along a 
broad front, 1. e., alo&g many parallel and Intercini' 
nected roads. This change In the conditions of warfare 
la strikingly brought out by an article In the BcignTiaso 
AiimoAR of Novmnber Tth, |»ge 388, wheif dt Is stlown 
toot if the invading German army of approximatidy 
1,200,000 men bad been confined to a idngle rood In 
entering France, marobing at the nomal t«to of tW 0 |ve 
mllee a day, the proeess would have requlned one hhn* 
dred days. It looks. Indeed, as If Belgian offered not 
only the easteet route of Invasion, but the otUy jnSsitile 
route for a rapid Ihvaeion under iiMldum..cO»ditona, 
Again, if toe tYehbh had undertake to Invade tlVr^ 
many— L e,, to etrlke at the heart Of toe empire, Kad 
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auxlUaty Teutoh armlOe m, '>iid(Uied. 
mt ot tho more northerly of tin pptoto to 
frontier, via,, through the MOMlte VaXl^, 
burg, and along the Marne OanaJ to toe Mlgtthpffiodd 
of imndviiltf , and Nancy. Onee to Frn^ toe 
combined German armies w«m «lded biy thg gi 
the land In toelr advanOe op Ftarls. for ttupr were 
marching down the northern wntetshed of toe IMApe, 
eeqieclally along the valleys of the Olse, the iwd 
the Marne. This advantage of, .topomPhy tMlpff te 
exidatn their rapid progress. 

When the tide turned toe Alhes acooufftBShed What 
appears, at drat sight, to have b«hn the remarkable ihmt 
of driving the Invaders back alMoat as fast gs they 
came. Over rising gremnd and across some deeply out 
river valleya, as far as the still deeper ralley the 
Alone. It seems probable, however, that toe GeraMtoa, 
having been forced to assume the defeuslYv im eeCouot 
of the withdrawal of part of their troops to the Rnhslan 
frontier, and also on account of the rrinforcemeut of 
Mie Allies and the danger of being outflanked, mkde no 
serious attempt to stand against their opponents anti) 
the.v reached well-prepared and naturally defensible 
ground, from which, at this writing, they have not yet 
been dislodged. 

Noutheaslward from Veriluii, as far as the Swlsa 
frontier, the line of buttle bus not shifted materially 
slnre the early days of the war. Had they advanced In 
this quarter from their strong positions In toe Vosges, 
tho Germans would have been confronted with the task 
uf crossing the rugged country qf toe Argonne foraet In 
the north and the Longres plateau In the south. Upon 
Verdun as a pivot, the bnlk of the German army, qper- 
atlng west of that point, executed In August and 8ep- 
temlwr.,a huge swinging movement down the fetttle 
sloiies ot the Seine basin, over magnifleent roads; fol- 
lowed by a awing northeastward, to the border of toe 
Paris basin, where, with their barit to the highlands of 
toe Ardennes, they are In an excellent position tor a 
prolonged defense. All the movements above dimcrthed 
appear to show that relief controls to an nnprecedeiltod 
extent the operations of modern armies. In ohodlenee 
to the same control, the heaviest fighting has now 
shifted to the plains of Flanders, Where neither side has 
any important advantage of toi>ography. 

The Russlan-Oennau and Russia n-Austrian ftontiors 
run fbruugh level country; tb<> former through a tow 
plain, the latter through a plateau ot moderate altitude. 
An incursion from Russian Poland Into Germany offers 
the Invaders s slight advantage uf slope, as the river 
valleys are directed toward toe Interior of the latter 
country, the Oder, es|>eclaUy, forming a great highway 
toward Berlin. Bast Prussia offers other topographic 
obstacles to Invasion than those of relief, for It Is a 
wild, sparsely settled country, heavily forested, and 
intorspersed with lakes and bogs, Unlesa oonqner^. 
however, It would form a standing menace to toe com- 
munications of a Russian army entering Germany from 
western Poland, and the same may be said of the mnch 
less forbidding ptatean of Galicia, which has already 
been overrun by the Rusalan forces. The great balwurk 
of Austria on the north Is the range of the Oarpatolaao, 
the principal passes of whlCli are from 2,000 to 3,000 
feet aliove sea-level. It the Russians can effectltoly 
occupy Bast Prussia, and bold back toe Austrians along 
the Garpathians, their further task of tnvudlng Ger- 
many will not be conditioned to any extent by the felief 
of the country. ' 

A word may' be added as to Armenia, whieli 'hniif' to- 
oentiy become one pf the arenas of the war. 
la a lofty platMu, with a general alritqdn of 
from which rise Innumerable ragged htlls 
taiaa. There are »o railways, and hardly mi^ ajj^a 
exc^f brtdiwpatoa; Much of the conntty fs vwy liRer- 
feetiy UMpped. Tbe main hope ooecessfed' 
of this r^op Is the co-operation of tha Anaeslan^t iaton 
have been so ehoeklugly malttonted by to* «{nd 
are now offered an opportnnlty of payinf pff .oM aaigildi. 
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tMir bim« poinvM #«t the iMooh 

heho iMut toX>)M»aHk Kua <• oidr 
w ■«(iIUImi«!I lb taoffth ana biwi h smi«b hmer mtiHjle 
iwbMit)' tiMi tiw ib>pba««| «ew $e4«^ nia. Bci*. 

C&M of CtoMt ArtOMty. bAietw 
Wbt4h of-^hh'llliet tIUll foielta wanhlpe ■«» iisoiu(a> 
fai(46^{hwc«i»of 164AtA«lilih« it i« now MeoMwy 
l«r tom with powerful eO-oaUtMT, 


ithk Nauil -sit lilcllt Mavai Cralaeu^^liio daea of vea> 
ael iU^iilfuidHA ite# m duxiaC the proMOt war 
thau: the lf«b« onthtea of the type of Uia -^Mtiah “Un^ 
daWted” aw the 'Qeinnan linden'’ aad “Karlantfae.*’ 
It ta,a ntoat audoua ooiMoni that the Navy propranime of 
eQmUrwtl*d) for. thia year makipB no reaommoodatioa 
for the epftftriwtiaa Of hbjr of theae oraft. At preaant 
we hhv« but thrae of niodorate apeed of 33 ' to 24 
kwdMt IlMiee veeade are tita Oyea of the deat. The 
dreadaoudht oaanot reatiae ,ita fidl eAdenay ^without 
them. W« note that the Mcrnimr Pot naval ootre- 
apondent expreaaaa aorpriee that none of theae moat 
dBoieot veaaela ahould have been aakad for ip tide year's 
ptogramme. 

Craefca ia Saihnv TIraa. — Thermal, oraoka in nil* 
road draa ate attribtited by the Interatate ComoMroe 
Commiaalon largely to the aetioa of the brakea. The 
tread la anddeniy heated, and the tire, expanding before 
the oedter ia edtooted, eauaea wide ftiusttuttiona in the 
laegnltttde of the ahrinkage attains. Momentarily the 
tlra may be ieft with very little shrinkage reaistetiee 
when there ia a sudden applioation of the brakea. Bven 
mora important is the faot that thermal eraeks are formed 
in tiM sted in thia manner, and the preaenw of these ia 
a menaoe to the integrity of the tire. They are omued 
by the rapid ooding of the intensely heated metal 
r^ero free eontnetion la redated. 

"SafWy nnl” Savea Ufa aad Umb.— T^ recent 
annual report of the l^tbllo Service Commiasiou of New 
York State shows that the “Safety Flnt” movement 
is produoing «(o«Uent raedta. There is a decrease of 
over 72 per oent in pasaengera killed on ateam railroads 
in the State d New York during the past year, ae oom- 
pared srith the year preceding. Tfam ia a decreaae 
of 45 per oent In passengers injured. In 1913 fifty>one 
paaaengers were JdUed, iaat year ody fourteen. During 
the past year 943 passengera were injured as compared 
with 1,746 in the year before. There is a gratifying de* 
oreaae in oaauoltiea among railroad employees; 196 were 
killed apd 3,(^ injured last year, as oomparod with 250 
fcOled. and 3,076 loured the year bdOre. 

The Moat Powerful Bteetrie Passenger Locomotive, — 
During the year sixteen powerful deotric psasenger 
ioQomoSvea have been placed in servioe on the main 
llnea of the Now York Central Rdlroad. They are the 
most powerful paasenger looomotivos in existence, and 
each ia oapable of hauling a train of fourteen Steel Pull* 
man ears oontinuously at a auat^ed speed of 60 miles 
per hour; while srith lighter tsains a maximum speed 
with theae looomotivps has been obtained of 65 mUea 
an hour, theae speeds having been accomplished fre- 
quently on the experfmeutnl trask of the oompany near 
Soheneotady. All the wheels of the locomotives, in* 
oluding those on the leading and trailing trucks, oairy 
motors, the whcde jroigbt being thus available for pro* 
duoiug tractive dfortt. 

The Letoid of Our OnM SaMwuP Aattona-^Nowhere 


' »«hb«.~Dtaiolwd 

ftddtfrmnrbe Ui d i nn lgi d yttluMit the use of heat, and oan 
M ^ittb'ildliMlfafd' etlite. although vuioaoisad, by 
Apn^JOliuOMid a Oerman chemist. Dr. M. 

KellhnMUMe, ..|falil)i^^disacIvedina%hthydro<w^ 
inlveHitt^ lMst% W pMlwrtiop id 15 p^ 

1 of erode toUNU. A aoiutioa of crystallised sulphur 
in faenhiiw la then added to the rubber solution and the 
mixture la dUfajeoted toi^ ialliMnoe of ultrar violet rays, 
Obtaiaad hy e OoUip^SewHt mercury vapor lamp in 
quarts tubm. Tha rubbee in the solution combines with 
the aulpbur aad ubao ite advent ia aHowed to evaporate 
the roaidue ia pore vuleaniaed <laaoiubld) rubber. For 
repairing, tiie vdcasised adutian ia used and the solvent 
is evaitorated, giving a' sort of “autogenous rubber 
wehQag" iriuoh fafls to disdoae the points of contact. 
WhuM two rubber surtaieea ace joined Iqr this vuloauixed 
rubber adtttiona homogeneoua maaa ia formed. 

lie Oeage ixpadblea ef the Aateriean Museum of 
Naturel Htdery, under Meaars. Chapin and Lang, wfaSoh 
has been working for the last four years u oo-operation 
widt the Belgian government, has now oompieted the teak 
of making the hugeat and moat valuable colleotion of 
the Congo fauna ever aesembled, Including more than 
5,000 epecimoDS, ia addition to about 15,000 inverte- 
brates. A telegram from the explorers, dated September 
30th, stated that it wouid require three months to finish 
the work of repackiog the eolleatkins at Stanleyville, 
the prineipal headquarters of the expedition, and to 
■hip them down the Congo River to Boma, from which 
puuw it is hoped to sand them a neutral ship to New 
York. The Muaeum anaounoea that, with this pro- 
■peetive addition, ita African ooUeotiona will no longer 
aaed large additions, wd field work in Africa will be 
dlaeontiDued for the present. 

Dehydrated Vegetablee Me deacribed in the latest 
annual report of the QuartermaateivOenerai, V- S. Army, 
as having been recently introduced oxperimontally for 
the subsistence of the troops, and as living far letter 
satisfaction than the desiccated vegetables which were 
tried some yean ago. The distinction between desiooa- 
tion and dehydration is not made clear in the report, 
wUoh simply states that “hush vegetables are now 
dahydrated under a new aad improved prooess.” After 
soaking aUd oooking, the vegetables riosely resemble 
the fresh product both in taste aad quality. As 1 pound 
of dabydrated pototoea equals about 6Vi pounds of 
freah, tud 1 pound of dehydrated onions about 12 H of 
fresh, it ta evident that the use of these prepared vege- 
tablea In the field will mean an immense saving in trans- 
portation. The driiydrated products include beans, 
carrots, maoc, ooions, beets, potatoes, tomatoes, tur- 
nips, etc. 

QoUenoeal {UydruatU ctmadmHt Linn.), formerly 
common in open woodlands in the middle eastern 
United States, baa now become soarco on account of 
the large amount coltoeted by gatherers of medicinal 
plants. The root of this plant wae commonly used by 
the Indians and early settim as a remedy for sore throat 
and inflamed eyes, and also as a bitter tonic in stomach 
and liver disorders, but there was little oommeroisl de- 
mand for it until about 1660, since prhioh time it hw not 
only come into widespread use in this country, but has 
also bean exported In considerable quantities. In 1680 
orude goldenseal brought from 8 to 12 cents a pound, 
while during the past three years the price has ranged 
from fS to 44.35 a pound. The annual consumption 
is mtimated at between 200,000 and 300,000 pounds, 
of which ono-tenlfa is exported. In view of the foregoing 
facts, the Department of Agriculture is trying to interest 
farmers in cultivating this plant, and has issued a manual 
of instructions on the subject. 

The Twenty-first Intarnatlonal Irrigation Congress, 
which met at Calgary. Alberta, last October, adopted a 
resolution in favor of amalgamating this series of oongresH- 
es with the Internationri Dry-farming Congresses. It is 
expected that definite action will be taken on the sul>* 
jeot at the next annual meeting, which will probably be 
held either at GalWatou, Tex., or Oakland, Cal. The 
Irrigation Congress was founded 23 years ago for the 
purpose of arouting public interest In the subject of 


aiw tbeiW to ba found such wMt> toKmliial god union revising the Irrigation Icgitiation of the western Btotes, 
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LuM BuMt’a Tatoaeopu, tha fanmua Moot reilaotor 
which haa^ been depicted in moat books on aatroaomy 
for the iaat 70 years aa the largest telaaoi^ in the world, 
has been presented to the Bcieucc Museum at South 
Kensiiigton, It has been little used for many years. 

The Ninth SatellHe of Inplter, which was discoveresl 
pbotographioally at the Lick Observatory last July,' ha* 
now been determined to have a penod of aliout three 
years, a retrograde motion, and n mean distance fnim 
the primary of about 18,900,000 miles. It was found 
last summer to Iw of about the nineteenth magnitude. 
This tiny l)«dy Is farther from its primary than any other 
satellite in the solar system thus far discovered. The 
eighth satollite of Jupiter comes next, with a mean dis- 
tance of 15,600,000 miles, and the ninth satellite of Saturn 
third, with a moan distance of atout 8,000,000 miles. 
It is noteworthy that all three of these satellites present 
the anomaly of retrograde motion. 

Eneke’a Comet. — It is reported that Encke’s comet 
hu been observed from the Russian observatory at 
Ameis in the Clnmea. It will be remombered that this 
Is a short period comet of about three and one third 
yuan. Enoke first calculated its dements, although 
Pons, of MaraeiUas, first observed it Halley’s oomet, 
which preceded Enoke’s by sixty-thre*' years, was the 
first comet reoogmzed as periodic, and Enoke’s was the 
second. Enoke’s comet was also the first examplo of a 
new class of celestial objects revolving around the sun 
within the orbit of 6atum and exhibiting certain plane- 
tary affinities in the manner of their motions. Its re- 
turn was expected this autumn and the RusaUn report 
■totes that it is situated in the constellation of Perseus 

The August Meteors — In a pleasantly written aocouh'. 
of “Perseid* and Leonids,’’ (vmtributed to the Journsi 
of the Royal Astronomical Society of Canada, Mr. W. 
F. Denning, the veteran English observer of meteors, 
tells, pmUng other things, why people have been dis- 
appointed ill recent years in looking for the Perseids on 
August 10th. The fact is that the liest night is now 
usually the lltb or I2th; the date advancing with the 
progress of time, at the rate of about one day in a cen- 
tury. Thus the first historical shower of Perseids WM 
on July 26th, A.D. 811. In 1014 the first onoomihg 
membm of the group were seen July 14th, and the latest 
traces of the display August 20th, but the maximum was 
on the 11th and 12th. As to the Leonids, which come in 
November, very few have btwn visible in reoent years. 

The Sidereal Center of the Universe. — C'anopua, a 
brilliant star visible in southern latitudes, seems to have 
acquired a hitherto unsuspected importance ae the re- 
sult of some observations of Mr. O. R. Walkey, com- 
municated to KnowMffe, The helium or B stars, which 
arc separated at vast distances from us, are free from 
preferential motion or star streaming, and in discussing 
their positions in space Mr. Walkey is led to conclude 
that peculiar interest is attached to the star Canopus 
in that it oooupies the approximate position derived for 
the center of the stellar system. A number of oonoordant 
facts go to show that ('anopus does occupy this central 
position: Its distance is of tho same order as that in- 
dicated for this helium star center; it is stationary with 
respect to these helium stars; its luminosity and mass are 
in character with their suggested significance, together 
with other facts all pointing in the same direction. 

The Total Radiation llrom Sun and Sky, — While solar 
radiation, though known to be a most important factor 
in weather and climate, is measured regularly at com 
paratively few meteorological stations, the places are still 
fewer at which meaeuroments are made of the total 
radiation from sun aod sky, a datum that will probably 
some day be regarded as indispensable in weather records. 
A series of such observations was made at Mt. Weather, 
Va., from May, 1912, to Septembor, 1914, by Prof. 
Kimball, of the Weather Bureau. During this period 
it was found that with the clearest sky the total radiation 
per square nenlimeter of hurisontol surface varied from 
260 calories a. day on December 2nth to 765 calories a 
day on June 10th. The average daily radiation In sum- 
mer, including rainy and cloudy as well as clear days, 
wsa about 66 per oent at that received on the eleaxeat 
days, and in winter about 63 per cent. At noon, with a 
clear sky, the total 'radiation per minute per square 
oentiroetor of horisontal surface varied from 0.77 cootie 


■totiOfi bulldUMa aa rtqw os# te ^ Unitod Btotea. and of induoiag the Federal Oovernment to inaugurate in December to 1.55 calorie in June. Lastly, it was 

Fonmoai antoofi iheaa itt«itbq haw FUmytvaato atatiw a national polky of arid land reclamation. Largely found that at mid-day. in summer, about 18 per oent of 

Mid the new GnuUd Qen^ Bta^bn iln New York: but through the eftorta of this organisation, nearly all the the total radiation received on a horiaoutel surfaoe was 

nMrtMflfto pt elt^ ethnr bofld- weatem States and Canadian provinces have enacted diffuse sky radiation, while with a haay sky about ona- 

lilga riltioh .Id* eBanelF tiie two msationed ‘ irrigation laws baaed upon aound legal prinoiplea and third of the total daily radiation was reot^ved in this 

lb iujpnliiiaiHie. The ot IhMe to be opened is the well adapted to develop the resomnea of the country, way. The latter figures seem to show that obaervationa 
l b»^' ',*lHtation ip hOMtenid, Whiob ma while the United States and Canadian governments have which take account only of direct solar radiation are of 

, lit of tide yaw. Tha ‘ now fully oommitted themaelvea to the ptdicy of irrlga-. \ limited value for most of tha purposes of meteorology and 
Tl» twai»ty*&et oongres* atoo took action to dllir its applieatioos; e..g. , to plant physiology. The iostru- 
TWoenttal po*- eoiiit«|!» unisKifitatite irrigation underiaUngs; it was re*. ,9iept used at Mti ^ther for, measuring tho totaltedia- 
solved that »0 laiUte projoet (d this (haracter should be t)0n from sun and aky , received pn , a horisontal mufaoe 
C entered upOb ^ tbe State er Fedscai governmente was the Callendar horisontal roeordlag pyrbeliometer; 
atte uukm U aMteata a preliminary examination by by unng a screen to eeUpae the sun at intervals this 
'b|, ttetjpeit'Or ei^ierta that tiM bMiecteldag would jdeld at lawt 8 per inatrument also served to measure the radiation from 
' .fffiir iMBIffib. dMhSk’ ' > , teftt Ub ihn totil toveatoieat. the aky aloiw. 




Looping the Loop in the Alpe 
Br i. r. Sprlncw 

T he country and potnilatiou of Hwltierland are not 
large, Imt the dovelovment of the nation i« that of 
an exceptional people having an exceptional euvlrou- 
aent. There are no coal minea, no oil wella ; In abort, 
no adequate natural aupply of any Induatrial ftiel. Of 
oonrae coal and oil may be bought ; but tbla la unaatia> 
factory, aa it makea progteaa dependent, In part, upon 
the good will of othera. It la fortunate, not lo nay 
providential, then that Swltcerland poaaeaaoa a wealth 
of unable water powers, lo fact, there would aeem to be 
Ultimately available a total water-power energy of 
dOOiOOO or 700,000 home-power, and apparently Bwltaer- 
land baa auffldent hydraulic energy to operate all her 
TtUwaya prenent and proapectlre. It la neceeaary, of 
oonrae, that thin energy should tint be converted Into 
Moetctc current and then utlllmd. Swltaerlond la com- 
log to veallxe the value of her source of power and la 
beldnnlng to apply It to railway operatloo. However, a 
great fact baa to be considered here. Tbe commercial 
ntlUiatlon of hydraulic power turna upon the local 
price of coal, and It haa been found cheaper, for the 
preotmt, to continue ateam operation aa a general 
method, However, political conalderatlona do have 
weight, and the price of coal continues to advance; so 
that these conalderatluna will In the long run bring 
about a general electriticartoii of tlwltxerland'e roads, 
lu the meantime, no doubt, becnuac of aiieclal conald- 
eratloiM, many electric IIuck are being conatnicted. 

One of tbe moat notable of them* la the Rerne-Loetach- 
berg-Simploii Railway coiuiectiiiK Spies or Thun in tbe 
Beeneae Ohepland wlih Riigue In Valala, a distance of 
about forty -eight mllea. connect ins with the Hlmplon 


Ballway, This new road Joins the comparatively low 
country to the heart of Swltaerland on the north with 



Viadneta earnrinf loopad railway Una at iUttrmt 
lercla. 


the valley of the Bhotw on the aouttk To oanry out thle 
Junction of two moderately elevated dietriote eeparated 
by rugged mountatoa, It was necessary that the track 
should mount to a oonriderable level, and ahould. to 
addtttoa, ptM by tunnel through an Insurmountable 
mterrantog mountain. At about ite middle point the 
railroad pesees through the celebrated Loeteehherg Tun- 
nel at aa elevation of AOOQ JMt above the Sea. and the 
oonatracrioa of thie taunel is to he rated as om of tbe 
most netshle achlevmnanto of modem snglneariiif. Tbe 
lamtoahherg Tannel is nine mUee long, and It to neUber 
level nor straight, the central four miles passing 
through the granite bariiboae of Bnrope. 

One of tbe most notsUe fsatures of tbs railway lies 
to tbe north of the gnat tunnel. The coDfocdw.*^° ^ 
tbe oountty la so sxtremsiy onmpUosted that, In order 
to attain the rievatlon of the tunnel. It became neees- 
aaiy for the road to double twice npeo itoelt all to tbe 
space of a mOe and a halt Tbis Is one .id! the most 
tatricsto pisoes of railway curving to tbe world. l%e 
line at drat runs along almost due south. After a ttttle 
It swings off westerly and makes a complete loop, alter 
which it ruas almost due north. After a time U circles 
around to the east and completes s second loop. Both 
loops an pearohaped, with tbe small ends toward each 
otbw. Between tbe loope are three separated Unea of 
truck, all roughly panlleL After the swing eastward of 
the aecond loop and tbe completing curve bringing the 
tosek westward again, tbe Itoenloves off to tbe eoatheast. 
let it be realised that tbe two pear-abaped loopa and 
the three parallel totervening sections of track axe all 
Included to an over-all length of mllea. The whole 
bos a plan appearance of a figure 6 or of a dumb-bell, 
and there is at various points an opportunity to view 
the same scenery two or three times. It should be 



The Bietschtsl bridge on the LsMechberg Ballway. which eoaiueto tbe Bwmeee AteUg the 

^ Obertabd with the Simplon route. sboys iho ^utltoiv •• « IpMil ■||f' to i; •• 
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' * SjpiTBICAMaB^ 

HOltAMo tiubM'. Tho Syiu«y Rariwr Truat choae tin 
rol^rcMi ooncrete dertgn, brtleving U to be a great 
bBpw«me«t <m t]i« timber h(n& It la working well 
ftii4 ftrlof erery wtlgftiction. 

Tl» AlflMtuiiaca Of the peutoon are ; Length, 110 feet ; 
wldtil ht the bow, 68 (ek 8‘tnchea, and at the atera, 
W feet 7 IwAoe; depWi. 7 feet O inches; «leck area, 
•boat «,0t» eqwife iaet. The total dlaplaoement of the 
IKattoon, with «hM and niap, la TSS tone, in the stme- 


nw'W m?. dtfflontt, proh- 

l«i|l4''''’fh« in moat 

cai|«i.;# *«t, tt/nwat be 

1^t'''lt hdda rltoe.’and 

to la hot to. bo dopMtoted In a conntty where a large 
part df the bnatoeaB to the atttacttoo and care of vto- 
Itora. 4 ou^iohiHdMiied bridge mar hare ito form 
largely eontrOtted by ntoeaalty. Htlll. it dfa In wltb tbe 
goiltarai ffOheme of tblogv. An einmpie of thia la the 
Steel brtii^ aoroas the railey of the Bletach. Thla 
beMge ia on thb aodthmi part of the railway and apana 
a stoop end narrow rarltw, 
f^er AlptUf rallwnya hate of euurae almllar condl- 
fthiila. and ee an etanple the Ferovla del Bernina may 
Id. ^r Bruato there to a curloua and beautiful 
I of ourtos. Apparently, the eoglneera bad to 
^ a todden elevation Of the route, m the Has waa 



Ftnlohed pontoon on building waya. 

tore wore employed S42 cubic yards of concrete and 48 
tuits of Bteel roda Tbe thickness of tbe concrete varied 
from B Inches on the bottom, sides and deck, to 4 inches 
In the bulkheads. The decking under the ramp m^Htliig 
Is g inches thick. The poufaxm has been roofed over and 
stiMlvlded by a «*ed barrier between two sections, and 
there are also suMlvtotons for sliding gates, swing 
gates, and iMirriers, Fenders safeguard the imntoon 


605 

that the obstruction had been caused by some mto' 
ehlevous person having driven two hidden bolts or nalla 
Into tbe sliding waya. 

The Gauge of Neuxalsia 
By Dr. Laonard Keene Hlrahberg, A.B., MJl. M.D. 
(Johna Hopkins) 

P ROF. L. Bdlnger of the Neurological Institute In 
Frankfort, describes different morbid changes which 
may produce neuralgic pains In the lower extremities, 
often grouped Indlacrlmlnately as sciatica, and the liet 
ter acquainted the physician becomes with these the 
less likely Is he, In practice, to meet with cases of iieu 
ralgla pure and simple, for tbe obvious reason that the 
underlying iiathologlcal state dues not escape him. Iii- 
KtiWlclpiil examination la, however, only t(w> prone to 
lead to failure In treatment If once so comprehensive a 
dlagnoals us sciatica Is made, content with that, the 
sjdrlt of liivestlKatlon seems to go to sleep Prof. ISdln- 
ger deHcrllM»s several InchUMiees that huv(> recently come 
under his not lee with a rondy-niude diagnosis either of 
sciatica or of crural neurnlglu . not the diagnosis, but 
the failure to effect ii cure, led to Ihein being sent him. 
Yet until the etiology was riM'ogiil/.eil thernupeullc en- 
deavor was necessarily fmltleNs Onc „t these Inci- 
dences was tlmt of a healthy inim. aged iweniy-two, 
who n'celvevl a kick on the left hIiIii Just below the 
knee when playing football: unfortunately, an Iron llro- 
screen fell on exactly the same spot not long after, with 
the result that, following on n severe IiM'bI bemorrhaglc 
effimlon, acuti* pains develorssl in the limb, on which 
eight weeks' rest In Issl and numerous forms of treat- 
ment bad little or no effe«M For no less than three 
years tbe pains continued iu spite of every attempt to 
relieve th<>m. The (sitlent was able to cycle for some 



Hf fk H of aubdirUUng the pontoon by bulkhends, and aome of the deck The concrete pontoon, Anally launched after great difficulty was experienced 

reinforcements. •" starting the cradle. 


run off to tbe right and theu swung round n fairly per- 
fect cirtde, with the grade rising prugreaaively. As the 
curve Hwnug round to cross, at the point of beginning, 
a viaduct beeame a neoesaary future. This viaduct of 
seven or eight arcbea to built to tbe form of a curve 
with the roadway coattoualiy on tbe rise. The route, 
now conislderatoy elevated and yet at the same plan 
location, continues the curve and thus swings up onto 
the desired location. The form of Ihe loop la a rough 
sidral. From an engineering point of view, we may 
regard the spiral railway as performing the servloe of 
HU elevator. A Sudden rise to needed, bat the train 
must follow a very modetjately inclined track. The 
solution to to wind around up a sidral. 


RelnIbrMdl CoRcnte Ptmtoon 
By^’Diftor J ' 


Jcently been accompttohed at ttlrmitor Q««y» Sydney, 
N. 8. W„ whecu a retofoleed oigicreto pontoon haa been 
eunstfuotod. lb connectlea with the bkldlpg of a large 
Jetty, on behatt of the. B^daey Ugrbor Trust, for tbe 
Varaatotta Jtjlyep and Molitohon’e FoltM; ferry service, 
tostead of! tiie old ktyio f^btyrEboUt pontoon, and it to 
a bongtntoted of reltiiforoed 


at ebfy .ItWIg se*M» ooet over tbe tridi ttnber i 
Ho aW bith all auttotenauce 
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agaluHt the impact of vessels. The twelve piles that 
keeii It Id Its place were driven 22 feet lulu the mud. 
thcough water 80 feet deep at high tide 
There afe forty-four water-tight compartments, mak- 
ing the pontoon practically uuslnkable. Underneath the 
bottom, however, runs a network of galvanised Iron 
chains, with strips around tbe piles. The pontoon of the 
dwk Immediately Joining the landing has been coated 



Rainforeament of Boor and aidaa af the pontoon. 


with Val da Tcavars aaphalt, and the remainder have 
'idalti connato, like a foot path. 

iha pontomt was built level on a launching cradle on 
five ftcad ways, and Riwat difficulty was experienced to 
atori;% tha cradto Two tugs, two hydraulic Jacka, and 
ftva aerew-Jaefca wpua unable to move It Battering 
iWind were raqiitoltiened and resulted to a flsst-claM 
lattneMng. As examination subsequently dtocloaed 


dlslHiice, but the pnlirn cuiiie on If he had to climb an 
ascent. He was able to ride, i»n horseback, (bough 
liresslDg his knee against the horse's stde induced the 
pain. He could walk uivstalrs quite well and always 
felt tbe pains worse If he stood for any time. The con- 
tradictory nature of the complaint, as It appeared to 
some physicians, had led to a diagnosis of hysteria. 
There were no signs of organic nervous disease. Prof. 
Kdinger noticed on examining tbe rmtlent that some 
superflchil veins over the calf were dilated, and the 
Idea of a varicose condition of the veins of some nerve 
trunk, or In the neighborhood of a nerve trunk, came to 
him. The simple npi>lleutton of an elastic bandage ef- 
fected a speedy and permanent recovers. Another In- 
stance was that of a medical man, aged flfty-slx, who, 
after a chill, develoiied s,>-called sciatica In the left leg, 
Yet the pains were worse on standing or sitting, while 
walking always relieved them They were localised 
mBlnl.\ on the back of tbe knee, but were also felt to 
Ihe hack; their frequent upi)earance at the head of tbe 
leg led to 0 dlngnosia of bone neuralgia, but tbls the 
IMtlent himself would nol accept, although It was clear 
that they begun In that region. The whole leg below 
the knee ached, while pressure on the sciatic nerve at 
the sciatic notch was painful. Tbe pains were always 
alleviated by walking upstairs and aggravated by 
standing or walking slowly. Kvery conceivable treat- 
ment for BClatioa was at one or other time utllliied, but 
without result The patient, however, was one day ex- 
amined to a standing attitude, when small varicose 
x-elns were noted on the back of the knee and a diag- 
nosis of deep varicose— twisted— veins made. It will 
be seen that the possibility ot a deep varix, either In or 
near a nerve trunk in ambiguous incidences of crural 
neuralgia, Is well worth keeping In view 
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Hm Campaign in Franea. 

tlandlock in FrBni>e haa GontlntiM) for atJlI au- 
otb«r weak without h noteworthy advantage for 
either aide. Both aldea have been apartng their wen, 
and have been eunteut to hold to the preaent llnea while 
oompletitui their plane tor mure active operatlona 
later on. 

Thia hae by no tneana reaulted In complete Inactivity, 
however. Neither aide le willing to allow the other a 
free hand. Conaequently, the oppoelng ormlcH keep In 
cJoae touch with each other by aerial recounola«<aui<eN, 
by rapping and mining, and In favorable caaca by aur- 
prlae attacka. 

Tbla compela the retention of atrong garrlNtma in the 
treuehee and tenda to prevent the atrateglc concentra- 
tion of force In one iMrt of the line by atripiilng otiier 
imrta of defeudera. Hurprlne loses much of ita military 
value, and the fighting la reduced to a hammering and 
wearing cotiteat In which victory will tend to reat with 
the aide that haa the greatest roaouroea In men and 
mnnltlouB of war. 

A long line like this cannot be controlled aa a single 
string of companies. Warfare la a most involved mat- 
ter In which small dlfterencea In efficiency of urganlaa- 
ttou may have a deddlug Infineaoe on the outcome. 
Hlwv the earliest days of the human race mau's most 
Intenee thought has been given to perfecting hla fight- 
ing ability. Hla existence and hla development have 
bran achieved through thb) atruggle. CouaiHiuently it la 
no wander that the most highly organised human agen- 
cies are found in the armies of the great natlona. In 
this industry alone can men actually be handled by 
mlUlons and yet have their united energlea guided 
toward one common end. 

I'be Orman line Is a good Illustration of the organi- 
sation by which such large iinmbers arc controlled. 
The regiments are grouped Into corps and the corps 
Into field armies, each consisting of three to six corps, 
jlie Held nrwles are groui^ed for command, so that the 
('ouunander-ln-chlef will not have so many seiwrate 
orgnulutlona to control. 

One su<'h group comprises the three armies that 
hold tlie line from the Nortli Hca to the Uomuio River. 
Another is formed of the four armies twtwecn the 
Nomme River and the Argonne forest. The extent of 
the third group haa not been detlued, but seems to run 
from the Argonne 1<; the Vosges and to Include the 
fifth, sixth, and seventh ilotd armies. The troops In 
Upper Alsace and In the imases of the Vosges seem to 
tony a seiwrate command. 

Bach field army covers Its assigned front The corps 
divide up the length of line to be occiiided, except that 
one corjw la generally held back as « reserve. The 
corps front Is dlvldtsl t)etwe«*ii Its two divisions, while 
the latter i«it n part of their strength lii the trenches 
and hold out the rest us u reserve. 

Thus, from the fimt trenches back to the general re- 
serve there are swi'esalvc lines of reserves that can In 
turn ‘‘be thrown into Hn> hrcuch us uee<led. If the 
enemy attacks at any i»olill the locnl reserves are 
first rushed In and then the reserves tliut cun be spnrefi 
from the adjoining iMWtlons of the front If the attack 
Is stOI pressed the largi>r reserves fr<»m the roar are 
moved up to check the enemy’s advance 

The outcome of the iniiior assaults such as those that 
have occurred during the week can then rarely amount 
to more than a capture of a short length of the front 
treiibbes. The rvsenes rush up, stiffen the resistance 
of the defenders, and enable them to reforifi tb.’lr line 
in n new position farther to the rear. 

The majority of the reimrts reach us frton French 
and Brttli^ sourcea, and naturally the majority of 
the engagements reported are gains by the AUies. 


Rven making allowaucee tor this, the advantage In tbe 
lighting of the last week seems to Ue with the Freobh 
and British. 

The developments of the week show a strengthening 
of the Allied forces without corresponding increase In 
the Uennau strength. The Britlob troops have been 
shifted to the north and occupy a fnmt extending from 
near Dlxmude to a point south of La Boasde. An un- 
confirmed report states that <)en. French Is now bi 
i-omniaud of the left of the Allies’ Une from Arras 
to the coast 

In this district the British have started an advance 
and have pushed forward to Paaacbendaele, 7 miles 
east of Ypres. Mach a move, coming soon after the 
dispatch of the British volunteers to the Oontlnenl, and 
at a time when the Russian situation demands ener- 
getic action In the west, may prove to be the beginning 
of an aggressive campaign tor the recapture of the 
Belglau coast. 

Such a camtmlgu may be accepted as the first effort 
that the British wtU make after they get their volun- 
teer army sufficUmtIy trained for fietd service. It Is of 
great Importance to them to drive the Dermans back 
from the Belgian seaooost, ae the gnateet danger to 
which the Brltleh transport serrite is eximeed Is due 
to the Oerman submartnss bused on their harbor of 
refuge at Beebnigge. If the Oemtaos sbould be de- 
prived of this vantage point they would, have to depend 
tor their submarine bam upcm E!mden» ^ mUes farther 
from the Engllsb coast 

North of Arras the French have regained the Chateau 
of Veriielles, which was lost In the fighting of October 
16th. West of Oraonne they have made a gain In the 
capture of Veudresse, half-way between Vallly and 
Oraonne and three miles north of the Alone. In the 
Argonne region the French have advanced to Varennes, 
while the Germans have cai>tured Mnlancoart The 
IKisltloiis along the Meuse River and along the Lor- 
raluo border have not been changed. 

In Upper Alsace the French are making an attempt 
to recapture the district but are meeting a very strong 
(iptKisitloa. Fur two weeks they have been held Cast 
to a Hue running from lliaiiu to Attktrcb. The Oec- 
luans liave countered with a move along the Swlra 
border that has carried them to Pfetterhausen, on the 
French Isirdor. 

These two districts, Belgium and Upper Alrace, can 
well be watched, as the first signs of the adoption of 
an aggressive campaign by the Allies wlU he very likriy 
to be shown in one or both of these fields. The reasons 
fur an advance through Belgium are gfven above. The 
advance through Alsace would be attempted both fur 
political roasotis in order that the Frehcb can nae, an 
actual occupation of this torrttotT when the peace par- 
leys begin, and also becanse this is the point at which 
the French can most readily mass torir ttoow fur an 
effort to flank the Ueman army- 
An aggressive caoMMlgn by toe Hetmans eonld most 
easily be carried out hr n massing of ttoope near Attak 
or near Meta, due to rim tall todttUet to tbeee tofo 
districts. The move jlgainet Afros arnold be Intend^ 
to cut off the British army and to drive It hnok npon 
too coast The move from Ifcfta would 0*11 tor a lar|ter 
oHaipatgn directed against the whole at dhe Fremdi 
<-cutcr. 

The Campaign in Riiiaia. 

The week has seen a complete revetwol to the MlS At 
the opiHtMlng armies in Pritnd. Aftof tofilr Ifi-mBeT to- 
treat to the line between Mlerade-tnd Ploelc, rtllWtog 
through Maadek, Sglere, Sobota, and Hottttob Jbba< 
mans reformed their llnee and rtmUred a toffe tWffl- 
forcement i^rtad a* rix atniy cM>|p, Their MtliifttillNi 
jvas rraamed ^th energy. And on I>eoenb*r Hit 'ttftK 


reoapiUMl the impottoat raRrogd center li Lhfto 
Fhrther hoito they reoehed Lotrihs da lDae«nhifi» Ito, 
which oarrietl the Army of ii|r to witoto dO 

miiea of Wanww. 

The ceotE*! Oerman army b*aed on Halle* «ttd Wtohto 
preseed torward «t the same time and reaebed * potot 
about 18 mUe* from Plotrkow. 

On tola line throogh Lad* and laiwtee the l^uU$U^ 
checked the Uetmaas on llecember 9tb. Sorit mee 
are nudfiug up additional trootis as fast aa poaeOde to 
thto decisive point to toe battle, to tWa reepect toe 
advantage now lies with tin* Uussiaaa. who have un- 
disturbed rail service running from W«nww to the 
conscription dletrlcte of central Russia. 

MeanwhUe the ausslaus have been presatog their 
campaign against Cracow, Their army forced Its way 
acrose toe thmajoc and advanced to WleHeefca. five 
miiea frma Oracow; This resulted In a shift of Austro- 
tiennon troops froin the Oaenatochowa line to the 
district south of Oacow, where they are nwJttog ener- 
getic ceuntor attacks upon the Rusaton poeUtons. The 
Russians report a defeat of this move to * battle 18 
miiea weet of Novi Bandec. 

North of Warsaw the Germnos are pushing sonth- 
ward from SoNlau, In Bast Prussia. They have eap- 
tured Mlawa, and dnrtog the week made unsuccessful 
asraults upon Piuasuyca, 88 miles to, the east In Bast 
Prussia the GertniMu ore holdtog tto BussUns to toe 
Hue throogh Jobannlsbnrg, Lotaen, Darheagen, and 
OuMblnnen. 

Considering the line os a whole from the CarpatohUM 
to the Baltic Sea, the Gennans are endeavoring , to htfid 
toelr flanks Arm with reduced forces, while they aro 
staking their chances upon a plunge through the ^ter 
with every regiment toot Can be mimtcred far tots 
move. The Russians sre countering by acting on toe 
defensive In their center and on their right flank, while 
they are devoting especial efforts to pressing forward 
their left flank toward Oracow. 

The Twridsh Campaign. 

The advauc(» of Turkish forces to within IM mUee of 
the Mum Canal proves to have ht>en made by a ropWly 
moving raiding party which oulckly retreated to a safe 
distance from toe canal. The British are now sending 
to the Isthmus their contingents fnan Australia and 
New Zealand, and have reinforced them with troops 
frmn India and Bgypt 

The maximum strength that TSirkey can concentrate 
tor a campaign against the Isthmus of Bum Is esti- 
mated at 88,000 men. Her great dUllcuUy In such a 
move wUl bo to maintain any large numbers. Not only 
niust she supply them from a dtstauee with food and 
ammunition, but also water, forage, and even wood 
must be shipped to the army from the end of the rtiU- 
road over t^ difficult dosart routes. 

Along toe .qaucaslau border the Russians have been 
fighting A dhfiiMve campaign slmm toelr retreat from 
Armenia. Tho. Turkish efforts have been .directed 
toward the eai^te of Batum on the Blaclt flteC;?; tW 
have cuptuMd Aftvin on the Hhorok Btvef and have 
HOW itdvaoeed to the outekirte tof Saturn. On >* 
Armenian frontier toe oimarimt troopg are otill dkto 
to the hottBdary^ exoein in the eaitt, ifheM m :itfinft*its 
have ngato .eiraased the homutory th thik ftotow 
»«yahhi'. ‘ 

The BritMi oaptoK dt icnmu at the jnnatio^ (k iittft . 
' 18 grts and 'to* 'jaitpbr*te*>'tihteto tout 
vnn<*a ^ nn/’to* tinph»nt^ ■ 

:e«tiMW^'M<fiihMnt in'itg'p^hfii 

«< of ^ ^ 

to tfilb, me. • Atoo ^ 
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t^fmt H «9NfU«|«^ ««* «|M lUMiw of wm- 


^ mi, flumitli Water 

'':'- 0 %. vm #?',«« wr UUx , i hoUm 
lk»,^i|^iut »0( .b^.|tr. ». B. Wont ot 

“irttw Twfci, awB to, ifw totoMOtln*. l!h«to 
% IW>«|iito«r, iteto toll* teen totoidookod lo tto* 

«iii^ to ^ ,tjitotoUiAliUt7 of wave* 

to « towito^ tote flof of twlform dotuatj-. 

to( fir «to^ to voto *t*f to ntot viMt «to temed “»ii«Dt 
, toito'^ te' .' Mtet ;tte 'atotoro otoen' 'coti ' iMoito." iter 
nipj’' toi wito wto tetot «i mto; ia>tat, «Dd u tuar 
etoito iteto tout onto a %y abort wblto, luid ttaon 
Btotetoy 4to«i»nte«. Tte rtnoM: to titet a atoanwr np- 
ftobteMtof K iltfMliouw toi Jos nay <«ti we wlU any. 6 
OF 7 atoUtef btef tte foR signat sent from n llitbthouw 
wtorto *t ,5 Of 4 tulles aigiroaofatiiR on ttie samb coarse 
tte fto^* not be imrd. Tbto ammrently to due 
to soBie of tbo teat uutborlttos to tbe eztot- 
sate'Of ft stmtom of air ot diflerent dunatty from the 
ftlF'dttlMttindlnc it, for lastnnce, a layer of warm atr 
rtoitw or o<dder air descendiiig, ’ Ibese layers reflect 
tte sound so that It to Qonoetoatde toat the sound start- 
ing ffcnn tte siren oould te reflected upward either 
from the surface «f tte ooMn or by a Uicht current of 
air and to oomlng In oontM with a layer of air erf 
dMCareot danslty te nrileated downward again. 

Ite ntotter of aUent yooes was ar«fully Into 
liy dte Halted mates Htgfat House Board, auu ft very 
gw>d tepttrt to given on tbe subject lu tte report at 
tte Hlgbt Uouse Board ot 18M, Appendix V, report 
upou KVig libqierltaeuts, by William R. Livenuore, Major 
of OuTps at Buglneers, United Htates Army. 

I have myself several times had sxperleufe with 
these silent, sones. Once running down Long Island 
Sound we heard the Execution Rock fog wlilstle, and 
Budfleuly lost it It tetikg very thick wc anchoreil.. As tbe 
fog gradually cleared we found we were within two or 
three hundred yards of Execution Rock, and the fog 
whistle caiUe ont very clear. The whistle liad been 
going all the time, but apparently bad JumiHHl over our 
heads. Tbe condition of silence on our boat lasted 
nearly three quarters of an hour. 

There is one otter objection to sound In the aUr. and 
that to the udnd. Navigators often speak of being 
within a very short distance, eometlmeB inside of a 
quarter at a mile, of a powerful fog whistle, tor tn- 
Btanoa, on Nantucket Lightship, being able to see tte 
steam rise from It, and still not being able to hear 
the wfalstto bees use they were to the windward of the 
light vessel and a heavy gale blowing. 

It was for these reasons that submarine signaling 
was developed because the water to for all practical 
purposes of unifom density, and these silent sones do 
not exist. Submarine stgoallng, with Us ability to send 
out signals from moving ships, and have those signs In 
picked up by otter ships equipped to receive them, and 
also to obtain tbe direction from wblch the signal to 
seat, conibtned with the non-existence of any silent 
sones In tbe water, and the fact that currents in the 
water prodtKW no measurable effect on the signal, ren- 
tiers this form of fog signaling the only relluble form. 

Boston, Mass. Rowcbt Pulton Hi.ake. 


Ltorhtning and tlie Automobile 

To the Editor of tbe teiKNTiric Amraican : 

In your War Issue No. 8, 1 notice Mr. L. A. DeBlote’ 
letter, from which It appears that he to of opinion 
that It te a fallacy to think that a motor car alTords 
iwotection tor the uccupauts from lightning. Prom 
my own teperlmeots and experience I do not fully 
agree with Mr. DoBloto, Inasmuch as the tires, while 
not being of suffldent Insulation to withstand a dto- 
efaarge from a potama^ difference ot “a mUllon volts." 
are certdlnly of sttflkilettt Ipsulatlon protecthm not to 
Increase the UablUty «l the Bgntnlng’s striking the 
car or Its oocopants, os tteold te tte case were the 
wheels of some good oondtettoi matorial in direct con- 
tact with the gtonnd, or to tte esse ot sdn'rsou sinud- 
lug tm tbht iwctleutar sitot. ' 

A fhott Inataitoe lUugttoUng the protection afforded 
by mbbto' to * bass ttet teonrtod in one of tte parks 
to Zionded ttote five or «to months ago when several 
chUdton. toeitsytod :hn<l«t n tree, were htUed, while 
a toaai; atoo stondtog .tttore, osotped unharmed. At 
tte Stttetetettt togtestlt itotnto out that te was wearing 
MOtos' to his iaite** hito tte ootener remarked 

Jtt sto toite to tttodf. toht A toasged duud passtog 
totov h MrOte at guottnd tetete to te exerted between 
iM tom gtednd ito idtotrloito stosto ^ or stress 
^ ttoteto the ptotet ;of « charged 
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fNtototote'>> white is token up by every object to con- 
' ttolt dftth tte ground to proportion to Its lusutatlon 
and' eoaditottrltyf natll some object or some condition 
of to" glr'Mduaes tte distance or electrical resistance 
Which aRowe tte discharge and recombination of elec- 
tricity, It fOHows, therefore, that any object projecting 
aboro its surroundings, so tong as it to electrically in- 
sulated, as tor tostanos by rubber tires, to not nearly 
as likely to attract the' lightning as another object 
which la not so insulated. 

Purthermore, has there ever been any case reported 
where tte oeenpants of a motor car have laten injured 
or ktUed by It^tntogl I think not, and aut(unol,iie8 
are fairly numerous these days. 

Santiago de Cuba. O, I^anslbv Johnbon. 

Ilto White*wlittfed Mexican Migratoiy Pigeon 

To the Editor of tte BonifTivro Auebican : 

West Texas Just now (end of teptomber) and the 
ndghborlug forests and flelds of San Antonio, Texas, 
are Invaded by the wblte-wlnged wild dove or Mexican 
Pigeon, terge droves of them In certain districts near 
San Antonio can be encountered occasionally toward 
sunset, migrating from the large southeastern pastures 
and flelds westward, to roost during night among the 
oak and mesqulte trees In the extreme western regions. 
They are only temporarily met with aronnd the flelds 
and roosting places; but Immense flocks of them were 
present six years ago, and also lu 188$, 1 believe, when 
the farmers complained of them over the havoc they 
had done in their corn and sugar cane flelds. They are 
exceedingly greedy birds. A few days ago, with some 
friends and In company With the owner of a large 



Mexican wMle-uinged migratory 
pigeon. 


western pasture, I had (he plesNure of observing largo 
Hocks of these rare and Interesllng wild pigeons, and 
shot down several of them during their flight over our 
heads. Two of them I subjeete,! to a close range photo- 
graphic reproduction, a few minutes after their cai,- 
ture, and a copy ot these Mevbsin "Paioman blanoax,’’ 
their Mexican name, to herewith HUbmltted 

Our Texas game laws are very slrlct In reguril to 
shoaling gutne, wild doves and quail, and large game In 
particular; Imt there to no restriction agaliiNt tho 
migratory Mexican pigeon. Hut these wild pigeons are 
not very easy to bag, either: generally tliey fly very 
high and swiftly over tho flelds to tlieir rousting places, 
anil It takes a gisjd aim and quick sliot (o bring one 
down, unless one happens to strike a large flwk of them. 
In general a|i(»eHrauce these elegantly wliUe-featheretl 
titgeons resemble our Texas wild dove very closely ; In 
fact, they arc not very much larger and of the same 
beautiful fight gray color of the entire body, only that 
both wings and the Up ends of the feather tails are 
marked with snow-white toatbers, as seen on the photo- 
graph. L>a K MKNQxa 

Han Antonio, Texas. 

A«rwl Tttben in Pototoea 

To the Editor of tte .ScisMTmc AMRStCAN ; 

In the November 28tb tesne of the ScirnTrric Aueat- 
caN .von note from a German agricultural Journal the 
o<.>currence of “serial tubers in potatoes.” Aerial tubers 
are not at all uniximmon to potatoes in some parts of 
this country They are due to a diseased coiulltton of 
the stem, and are a sure Indication of the presence of 
that disease,' The diseased plant has a dwarfed stalk. 
Vnd tte nndeiBronnd tubers. It there arc any. are few 
to number and, vary small. Tbe disease has become 
more or less asrtaus to many parts of (fotorado. More 
detailed toformattou, very probably, may he bud from 
Hrof, W. W. Kohblps, State Agricultural Uullege, Fort 
Gollius, Col. W, H. Haas. 

Evanston. Hi. 
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Dtoitnietion of the German Pacific Fleet 

rpuE German PnclOc fleet which rtimitly sank the 
ft “Good Ho|ie” and (he • Moiiiuoutir’ was engaged off 
(lie Ealkland Islaiids, in the .Soiidi .\tluiit1c, on Tuesday, 
December 8tb, liy a llrlliHli Miuadroii in command of 
Vice-Admiral Sir Frederick sturdec, and defeated, the 
armored cruisers ".Scharnhoi-Kt" and • GnelNcnan” and 
the scout cruiser • lAilpalg” being nuuIi, and tlie scout 
crtitoers “Dresden” and "Nurnbiirg'' iwcaplng, presum- 
ably, In a damaged condition. 

The action whs made knoun In an orticlal announce- 
ment by the nrltlsli Admiralty, wlilcli readh as followw 
"At 7 :;i0 A M. on the Htli of DwinlH-r the 'Seiuirn- 
horst.' •((nelseiaiu,’ Siirnlnirg,' I.elii/.lg,' and ■Dres- 
den' were sighted near ttie Falklimd Islands tty the 
Hridsh squadron under Vice- tdinlrat Sir Fredcriek 
Hlurdee. An aetlon followed, in die eonrse of wideh tho 
•Hehunitiorsl.’ (tying (he (tag of Adaili.il I'onnt von 
Spec, with the 'dnelsenHu' and tin- ‘Lelii/.ig,’ Mere wnnU 
The ‘Dresden’ and die ‘Nurnlmrg’ luiide off during the 
action and are Is-lng puisued. Two eolllers also were 
captured. The \ Ice-Admiral reiairls tlint die Itrldsli 
casualties are very few in mimlier Some snivivors 
have been resc-iied from llu- 'linel-ienaii' ami (he 
'Leipzig.' " 

Later dispatches anuounced that the ■Niirnlinrg ' was 
overtaken and sunk, and tliat die Die-nlen laid (alien 
refuge In tbe Argentine imrl of Santa Ciu/'.. In a iiadlv 
damaged condition. 

It to reported unofllclnlly that the Itridsii t1e*'t in- 
cluded some of the hatde-crulserH of the "Indoniitaiile” 
and "Lion" tyiie. If so, the Issue of the ftglil wh.s 
Inevitable in the aliNcnce of full ofticiid inirticnliirs, 
we reserve auy cumroenl upon this Important aedon foi 
a future Issue, 

Performance of French SubmersibleB 

I T was in 1W8 that the Hehnelder works began hiilld 
Ing die l/iiubeuf sulmjersllile iMxits for the Froiich 
navy, and a numlier of siiccesslte tjiies were emi- 
Nlnicted from that time on, such ns the ''.Niirviil,” 
"Slrfenc,” ''Aigrette.” "Cirefi.” and "Pluvlose.” Follow- 
ing the tests made In 100-1, the sulmierstble boat detl- 
nltely nud exclusively adopted by die navy was liasod 
uism tbe ‘Tluvlose” tyjs', which was tlieii mislitied us 
time went on. We wish In refer to two remurkable 
raids made during naval niiiueuvers by the new sub- 
merslbles. Start from Cherbourg for th<> port ot Lorleiit 
or a trip of 288 miles without stop, tlien return to Cher- 
bourg In the same way. blockade at Cherismig for diree 
days and three ntghls. then ti1|i to Duukerque nud back 
without stop, making six days without lauding. The 
last trip was made at an average speeil of 11 knots. 
Hecoud trl)), maile In die rt'glon of Ureal and ( ihertiourg. 
coverw! 730 miles In elghty-two hours Quite a tong 
voyage was made by the "I'upln," anil If covered tho 
distance from Rochefort, on the west coast of France, 
to Gran In Algeria, or 1,‘280 miles, lu six days, then pro- 
ceeded to Hixerta, near Tunis, tbe entire distance being 
1,800 miles, and this was made In fourteen days, landing 
only twice 


A Valuable Research Prize 

riv HE announcement has Just lieen made by the Iron 
X and Steel Institute of Knglanil that HIr Unherl .\, 
lludlleld, F.It.H., a past president of the orgimlxatlou, 
1ms offered a prize of £200 for the liest rest'arch work 
on the auliject, "Tlie different forms or cnmlilnatlons of 
carbon in iron, steel and alloys of iron with other el««- 
ments.” This oomiJetltlon Is open to everyone Interested 
In luptalhirgy, and It Is now Intended to uwurd at the 
annual meeting of the Institute In May. 1010, for the 
test paper siihmitted iK'fore February 1st of that 
year. There Is a iiosslbtllty that a sw-oml prize may be 
awarded If the second best laiper Is Judgeil worthy. In 
sitcakliig of the above matter, tlniiinin'iiiff makes the 
following suggestions It is not desired to limit the 
scotJe ot tho research too closely, but It Is suggested 
that tbe work should l>e In continuation of, or Iwscd 
upon, the work of previous investigators, such as Jul- 
llen. AIh»I, MUller, I,edehur, T. Hlerry Hunt. Akermun. 
Aniold, K D. Camiiliell. Ilogg, Parry and others. The 
object of the Research Prize is to sltmulntn the study 
of carbides in Iron snd alloys generalt.v. also with a 
view to discovering (lie liest method of determining the 
forms and combinations In which carbon is'curs In Iron 
and steel. These carbides are now spoken of itv metal- 
lurgists In a general way, us siib-ctirhides. carbides, or 
double earbldes, It Is very desirable to define the com- 
position of these more accurately and to iiseertnln 
whether other carbides exist wlileli ha\e hitherto not 
been Identified. The study of (lie moli-cular conslltii- 
tlon of the carbides will also fall within tlie range of 
tbe luvesttgalluu, and. In this oonms-ilon. attention may 
be directed lo previous researches on {lurllcnlar conilii- 
natluus of carlion or forma of carbide. Intending eom- 
lx>tltors should coiumunleule, In the first place, with 
Mr. O. C. Lloyd, secretary of the Iron and Steel lii'.ll 
tute, 28 Victoria Street, London, S.W. 





The Western AustralianTSdidfields 

How Water Sup|>lies Are Provided in a Waterless Country 





By L. B. Shapcott 

T HK goldflcMn of WMtern AuotralU, which to date leea, and Om taek of prorWln* water anppltee t]|nm((hr attantfoa 'Ah aw 

have produced over £116,000,000 worth of predoiw oat ttMM refftona provldea a Btnpendoaa but hot Im- the ien|(h and <K ^ 

niptal, and which contain one of the rlcheat aqnare poaeUdik prohlein for sorenunenta and enxlaeera, a la a re aa cmah le pnMdwoi ti 

tnlleH of country the world taaa over aeen, comprlae prablMn whleh Uaa been faced with remavkahle anoeeea a goldAald^>^$M»(r Mr Wilfr ^ 

an area of 8»0,107 square mliee, which la nearly three by thoee who are carving ont the deetlny of thla pro- Wald boep •» «**>*> 

tlmea the slae of Great Britain and Ireland oottMiied. greealve but distant lend. Under the ngle of the gov- with wtn^fHh and troiM^ ””**>■';,** 

A vaat proijortlwtt of this territory, which ranges over emment a water supply department baa been estab- stmcted, Iglfe conser^tMill' dtayea 

a length of 1,200 linear mllea, la comparatively water* , Uabed, one of the engineers devoting the whole of Ms and threffl|lli«lt what la .lo^dWit >M *» ; 







ii^om 'ii« M,'1l^,.^i>' 

' .10 «lto-liiMH|ni'lNa^ t 'i^iuM'"«e )te' 

' ,iRiii«-iM«i%/;W itM 

pik 'letNi;iiia)i^ <i«^iimIih<'i*u 4<n^ % 

Ult laite, Bttd\«iie'-«iMii4'4ttUr 
ooafnM#^- ||>ji^ntipiiii«fa7 fn4 ’«iw M )«tt- 
Hoo' mPdi^' i®b timiav 'liji* '# VWsiiiii Artivwjr^ ‘etKoia. 
itf W'i0i^' IMOIobw ft mgi, #id4 M totei' eptt to 

ami*' *4 4^f^, 9 0^. ’ 

Ttw Oiv^oiamnt of tbta immeh ot tUo wiiter 
oUKPlj^ bttBdtw dC A nitNtuilArr 19,600,000 

gaUon M»^4f S«)9oor|le to gOud agotmt tho 
p<MMl1|tUtg (1< # ln)«ikdoiim of tbs sidsUag nsertolr on 
Moobt (Tborhitts, nnd a oonwxiasbt fsaiiiis; and tbs 
bttUdliNI of dan eooMltatOs a mioao and Intsrsst- 
tng si|bt iHtbated oO a piaia. tbs work of axcaratton, 
luataad'Of tistiw bsgotlated by tbs old tnstbod at ptok 
and Ohovst and boras and dray, ^s bssn uodsrtaksa 
by nsaiw of sansi tsans, attached to idows and 
acoops. On tide work, ntns taama of nine oansia sacb 
warn eatfaied, tbs plowa ttrat brsaUng tbs sartb, 
tbs scoops tbOn renovlnc It to tbs banln, wbsre It te 
aptaysd and rammsd. Onos tbs axoavation waa oom- 
pistaid tbs ptossM of Halttg and icoeng ramaloeddn bs 
nagottatsd, and tbeks pbaam of tbs work are now in 
Qlwratlaii. lbs fitwt Ibalng of tbs dam baa bssn oom- 
plstad, abd tbe non airs now engaged In laying tbs 
ascond covering of bitumen, asphalt and aaod, whl<n 
are mlaw] togetbar and taeetsd, and must bs apnad 


goantltisa exist. aecenMy mnu* 
jg»f«4 dwnsaranes wore found tbsrs and 
'yfederick 1. Allen, a New Tork 
'd^TOBw.lfbWbdW to mineralogy, and on examination 
'"ay, ‘ aalgttanabtp that has not been hitherto 
.libllMfyM.I*^ to Stdat between anhydrite and the 
'nhW'tbbbtaOtltta. Mr. AUan'a explanation is gtven briefly 
rnfMiothiii “ 

A week ago apaebnena of a mineral of novel 
'aKMaWQSS wan found at this place, and 1 obtained 
amas tsmyiss wtikih prove to be anbydrlts, a sulphale 
Of bbM, and I find alad that thaumaaits was prodticed 
by dsoonmoaltton ot this mineral. The anhydrite is 
tranapareat and light blue In color and occurs aur- 
roopded tay amstbystlns quarts, making nnuanally hand- 
BoaM) apednuns. tlecomposltlon ohsngsa thla mineral 
to a pun white ciyataUlne mass of tbaumaalte, whicb 
retnaiUB in place and In the form of the original anhy- 
dride Ehwry grads of tbs change may bs seen from the 
bias trannarsnt anhydrite to the white thaumaalte. 
IThs apsohnsna leave no room for doubt that the origin 
of thaumaalte waa thla anhydrite. The thaumaalte has 
In many caaea dlaaiumared from the place of its for- 
mation and the resulting cavitlea in the quartz are In 
the forma ot the original cryatal masaes of anhydrite, 
gpedmena ahowiug these right-angled cavitlea have 
been collected In large numbers and have been known 
aa paendomorpha. They may be aeen In many oollec- 
tloua and collectors have speculated na to what tlie 
miming cryatal could have been. It can now be said 
that these righbangled cavitlea were flrat occupied by 
crystals of anhydrite eiUter singly or In groups." 

Akohol 9a Fuel 

By B. O. Jenidna 

T MBRB baa been so much written on the subject 
of alcohol as a motor fuel In the varioua technical 
papers that any further words would almost appear 
superfluous. I,- boUrever, present a short summary of 
the situation as It stands to-day with regard to the 


would be, In proportion, a koimI (tcni uhTliM||||i.i |ya 
Cost of brewing from mal»>.” 

It is apparently a fallacy te kiu)jm»,<- tiiiii 
are a cbeaper material than either mnix,. .>r 
on«aI. The price of potatoes varies trciiu*iul,.ii..i/^® 
has been saggested that |M)tat<s'a uonid bat,' t.. ^ 
well under £1 a ton to make It worth while I’daioi-H’ 
to-day are Sfis. to 4()s. per ton. 

Molxe can be booght at about £9 a t<m. uinj it hIiohIiI 
yield about three times ns much alcohol as iMitafois 
Comparing potatoee and malse, the evidence is stronKi.v 
In favor of the latter. 

Prior to 1870 thirteen beet dtetlUerles in Orcat Hrllxin 
all came to grief. It has been augg^ed that the b(>eis 
rotted before they could be tOgtliW^ «»(> that the e.vlHi- 
Ing excise restrictions bamptwed' ‘ the Induatry. Km>t 
as a source of alcohol was dlSoUlMed In a very valuable 
l)aper by Mr W. C. Easdalo before the Royal 8<H>lety 
of Arts last February, during the discussion on I>r. 
Ormandy’s pafs>r on “Alcohol as a Motor Fuel.” It was 
suggested at this mooting that the sugar obtained from 
a given area of ground was of Uiree times the value 
of the alcohol proilucfsl from It Also the ultimate ctiat 
of the alcohol apiwars too high from this source. The 
yield was reckoned at twenty gHllntm of nlcohtil per 
ton of beet; one ton of beet l)c-lnK worth, as beet, 
about 2 In. According to Mr. Kasdulc. om- acre of sugar 
beet, at flfteeu tons of beet to the acn*. should pnalucc 
about 300 gallons of alcohol. I'he cost of cultivation, 
including rent, cartage, and all expenses, is about £10 
per acre. If one acre, at a cost of flO, produces mate- 
rial for .'100 gallons of alcohol, the material alone for 
one gallon ot alcohol will cost gd. It seems Unit a 
cheaper material will have to be found. 

Peat Is a material with which I have hatl nrst-baud 
experience as a possible source of alcohol. I'hcre 
have been many unguarded stelemeuts regarding this 
material. Although ethyl alcohol can undoubtedly tie 
manufactured from jieat, U apiiears Impracticable to 
produce bn a commercial scale. 

A serire of exhaustive experiments over a long iierlod 



— aptwsdtQg the Mtawra ud mphslt. 


Fto. T.~Taniiitng tbs sides of tbs reservoir. 

Haw water aappllea are provided in a waterless country. 



While In a Hquld state at a temperature of about 400 
degrtea. Ahottt sixty men are engaged, chiefly on the 
lining. A number of large veeaels, similar to the house- 
wife’s copper, ate ranged round the dam for melting 
the bitumen and aiqdialt, to which the sand is added. 
Ttw molten mixture la borinted and dispatched at ex- 
prees speed along a wire line to a receiver below, who 
promptly depoatte the mass on the floor la front of the 
meA spreading the composition, The apreaden, heavily 
padded at the kneee, and with trowels In hand, rapidly 
qiread the mixture into position, where It immediately 
seta. Thla cempositiou, on teat, haa been found Imper- 
vluuM to leakage, and It has been used for many years 
by the Weatwni Auatrallaii government with tho utmoet 
aatlafactlon. When the tank Is lined, the roof will be 
placed in poaition, to afford protectioa from dust and 
evaporation. This reaervolf la over an average width 
of 800 feet, as feet deep, end wtU contain 20 feet depth 
of water, The eotlmateKl eo^t of this work is £86,000. 
and It will be oon^letad la 191A The appearance of 
thla work, and the opMattoaa of the gangs, oonatttnte 
a scane iff autlvtty uM anterprlw, which Is at once 
kUdity igtoteaHiig and shpiewp^t unique. 

The gaMlMda water aupldy of Wsstem Austraite 
la one ot HW tdrgeat eagtoearing eHtenvtaea ever under- 
taken IB Auatrelia, And for a popolaMan whleb now 
aumiMifa only kaousoo, it wax a atidamdouB nPdertiking. 
M to the |4i«4 water supply, tt tma worked incalou)- 
abie odvadtagea to the pmiple M tke Wate, and but 
tor tkia ttelWNSfiedt agteiqy, many undUona of paunds 
Vfortli ot pWMtowa metal wp" fnitfl tiM boweta of the 
egrip k*!' iwAdr otlwrWiiiiB seen toe UiAit of 

■ 

'A‘4iUk1D'‘toiMmU imawp’' as •tokuakaalte waa fleet 
BdtndXtibU -Nbr^Htektold in. into and 
DPwptolttoii of catltanate. 
tejill 'itoteMo' 0 ' e^iutes eonofalerable 

akatn’n»orted'aa hav- 
IVaet ^dntoraoa. K 3., 


manufacture of ethyl alcohol as a fuel for interuul com- 
bustion engines. 

Very full details on the feasibility of manufacturing 
alcohol from potatoes were given In the reiiorts of the 
Departmental Committee on Industrial Alcohol in 1605. 
The sum total of thla meet exhaustive Inquiry was as 
follows ; "We did, however, for special reusous take 
some evidence on the question of the prodnctlou of 
splrtt from potatoes, enough to satisfy us that In the 
present agricultural conditions of thla country It would 
not be iKMslble to found a profltable Industry ou the 
employment of potatoes as a moterial for dlNttllatlon.” 

Briefly, It would appear that potatoes have a greater 
value as a food in this country than as a source of ethyl 
alcohol. 

The question of producing cheap iiotato aplrlt In Ger- 
many la not always clearly understood. In Cerroany 
It Is an agrarian queatlon, one of political economy. 
There they have large tracts of land capable of being 
used for the cultivation of potatoes, but suitable for 
no other purposes. 

These conditions being leallaed by the tieraisn gov- 
ernment, and with tho main Idoa ot ])opulatlng these 
Inhospitable lands, and creating a reserve food supply, 
tho industry was encouraged and subsidised. Rebates 
were flxed so that the dtstlltor would be compelled to 
use potatoes as his source of alcohol rattier than malae 
or molaaaee, which are subject to a heavy duty. In a 
word, the objeet of the German government was with 
a food anpidy In view, and alcohol was a natural out- 
let for toe suip^ua ctope. In many cases the potato 
spirit la sold at below cost price. 

Malae or grain wa» hiso thoroughly examined by the 
Industrial Alcohol Ooi^mhtee, 1900. Quoting from evi- 
dence glvea here, "It pbtatoee were cheatwr than malxe, 
we ahoqld oao them. But, in toe flrst |ilaou. potatoes 
a very much emailer percentage or starch than 
maige* there being something like 20 per cent In puln- 
toea and 60 per cent In malxe. The cost of iireparlug 
for hvewiag potatoes containing so much lew, atorch 


revealed tliat only about nine proof galloim of alcohol 
were yleldwl js-r ton of jieat and at n prolitbltlve price. 

The modus operand! Ik the well-known one of the 
conversion of the cellulone Into sugar by heat ami pres- 
Hure In the presence of an add, this sugar tming ulti- 
mately fermented and distilled. The three chief stumb- 
ling blocks are, first, that only the top fibrous layers of 
the jieat bog contain convertible eelluloec, tlie lower 
layers being too decomposwl to admit of wiiivcrslon ; 
second, the large quantity of water pnmeut in all peat ; 
third, the exiiensc of draining, collecting, and delivering 
ti> factory. 

One of the moat promising sources of alcohol Is woo<i 
sawdust or shavings, which Is lu many cases o waste 
material. The outcome of many cxperlracuts has proved 
that Ibis pro(!pss proj»rly handled can lie made suc- 
cessful In Xomdon or other large ports. 

Besides yielding some thirty proof gallons of alcohol 
Ijcr tfin of wmxl shavings or sawdust, there are also 
several other valuable hy-pro«lucts which ocemr lu the 
process »tf manufacture which are a considerable so^ 
off to the coat price of the alcohol. 

This ethyl alcohol from w(wl tjaji l»e made alwolutely 
pure; at a low jirh-e, and Identical with any grain 
spirit. It would Insure a home supply In time of war 
for the ahsihol needed for the manufacture of explo- 
sives. 

To Bummarlze the relative position of the possible 
sources of cheap Industrial alcohol, the iswltlou of 
Importance would appear to be wcupleil by ivibmlni- 
grown malxe, followed by wo(k1 sawdust ns a soun-e 
for home manufacture. 

With the present Information available, neither podi- 
toea, beet, nor ijeat apjmr ns favorable as Is generally 
auppoaod. 

Alcohol mlxMl with Iteuisole, half and Imlt, has long 
been known to give satisfactory results In otxlliiury 
gasoline engines with but little alteration In Oer- 
innny there arc many agricultural engtncK working la-r- 
fM'tly with alcohol alone. — 7'fto Oailp 7'rlcptap/i. 



Letters from the Firing Line 

The Care of the Wounded 


By Aide-de-Cuinp Xavier Sager, Special Correspondent of the Scientific American at the Front 


T he war makcH more rlrtluiH than the uiomI frifflit- 
ful ei)tdoinl('N. and Ita victUua arc not selected Itn- 
panlally anioiiK the younsf and the old, the men and 
the women, hut they are tatw-n moatly from tlie healthy 
ynnuK men whoae life Ih full of promtae— the flower <rf 
Eurorxvan male youth. We all know that In order to 
atrenethen the ranka of the purmaueiit army all the 
robust youn^ men of the country are Itrat idekod out, 
while the alckly and the weak, those altected with 
corporeal hlemlahes, arc refused. 

For this reaH<in, and even before the first shot Is fired, 
the “war wounded” bec<ime the object of the soHoltude 
of liMt board of health. Tlie sanitary orvaniaatlon of 
the army is far from tadme the least care of its chiefs. 
This Includes the search for the wounded 
on the field, their first care, their trans- 
(airtatloo, and their hospital iaution until 
they are entirely recovered. 

The cowpeteut service of the army has 
be4>n somewhat taken aback by tbe unex- 
pected magnitude of Its task. Tbe war 
of lOU is tbe conflict of a whole hemi- 
sphere. Indeed we do not luck well- 
e«lulp|MHl ambulances; our hospitals arc 
uieUsdate ; our medical corps Is competent ; 
our nurses, men and wiauen, are well 
trained and devoted to Mielr task; and 
yet, In the gigantic clash of the armies, It 
often ImpiwiiN tliat some wounded soldiers 
are left Ukj long lying wlmre they have 
fallen. The fate of the wounde<l soldier 
U<ws not depend on his wound only, but 
also on the place, and the time when he 
has fallen. Some men have the chance t<j 
lie carried to tbe ambnhUK'c right after 
being shot, and others have to lie for 
hours helpless on the field, Is'canse either 
they are hidden In the brush or the spot 
where they have fallen cannot be reaohetl 
without givatly endangering the life of 
the courageous stretctier lamrers. 

In some instances, as luck will have It, 
a Ilian will be shot through and through, 
tbe wound lnfllcti*d will give the vli-tlui 
the uiliilmum of sitlTcrlng, and be will be 
ui> In an aninxlngly short time; In other 
iiistatui'M H shell will mutilate a man so 
terribly that be will lie for wei'ks with- 
out boiM' and torturisl by unendurable suf- 
ferings. Perhaps the unfortunate will 
live, so iiiusterful Is the iiowor of hta 
vital etiergj ; but usimll.v tile cbuni>e8 of 
recoiery ileiiCnd on the itTomptness of the 
first aid Ton often, alas, the woinirted 
Me on tbe field for hours which weigh 
oti them like an eternity. 

The illal liu(iortnnce of the military 
otsTHtiniiK has freiiuently kept the ambn- 
iMiKV euips away from a field on which 
the rain of sln-Ms and shrapnel was so 
nntrderous that tbe most elementary feel- 
ing of humanity forbid tbe exposure df 
tbe ambulunee 

When a mau Las been shot Iti the leg 
or in the arm he is of no more use for the 
aetual army, and for this reason be must 
be taken care of and gotten wrell ip the 


shortest iierbsl of time pussit>b> — not only for hu- 
manity’s sake, but also liecausc he Is a needed uult in 
the effective army. 

The Individual first aid treatment, which Is a i-om- 
pacattvely recent practice, has lieen found very efll- 
oacious. in many cases the soldiers, helped by com- 
rades, have liecu able to treat their wounds to uvold 
any dangerous routamtnatlon before reaching tbe ambu- 
lance. 

The morale of the wounded soldiers Is excellent. 
Their amartneaa la always equal to the clnnunstancea, 
and even In the moat tragic momenta they find a way 
out of their predicament. Here la a cbarai^eristlc 
example; I am right now near a trooper; his hip has 


shattered by shrapnel, and liefore he waa picked 
up he bad tain for Si hours on the damp ground of a 
marsh. I asked him what he did when he felt he bad 
lieen struck. "When I reaUaeil 1 could not even crawl,” 
he said, “I took out my Individual medicine cksc; 
after I had dressed my wounds as well as I could 1 
got hold of a piece of cord, which I had aave<I fur this 
special puriioae, and I tied it as tight as possible around 
my leg In order to atop the loas of blood. Ttien X put 
my knaiswck under my head, and I placed In reach tuf 
my hand my provbdon of canned meat, a few pears, 
and a bottle of water. I watted patiently for , help, 
and kept eating my provlolons that I might retain my 
strength. Bvery ten minutes 1 screamed: d mol, d meX/ 
(Help, help). Suddenly I lost oansoittua- 
ness ; tbe world seemed to vanish. When 
I woke up It was night and Obllly. 1 
heard tbe sad voleea of wounded soldters 
asking 'a drink, a drink.* I beard a man, 
who from the hole where he had fallen, 
was advising a comrade: ‘bide yourself, 
tbe riermans are coming; make believe 
yon are dead!' I tried to move my leg 
that the horrible pain might, once more, 
make me lose the notion of things. I.ater 
on a clamor dragged me out of my nn- 
conaolousucss. Tbe light of a lantern was 
on my face, and I beard a voice saying; 
'Where are you wounded? pauvrr petit/’ 
homebody cut my trousers, which the 
blood Imd stiffened to a cardboard. 'Rten 
iiame to my nostrils the horrible odor of 
tbo iiorpses bea;>ed uj> all around me. I 
was HO glad to be alive that i laugtmd for 
sheer joy of It, and soon I felt the pure 
water of France molsteutiig my dry 
throat ...” 

As soon as a fallen soldier Is found a 
surgeon dresses his wotuuls. He Is given 
a drink and hauled on a amall two- 
wheeled carriage of tbe ambulance ser- 
vice. ' This carriage, pulled by two 
for tlH> near- 
When the army 
ambulance has been reached tbe wounds 
of the soldier are given a thorough ex- 
omlnatton. The men seriously wounded, 
demanding a surgtcal oimratlou, are oiier- 
.^ted upon cm the spot. 

The war surgety In the army hospitals 
requires first-clasS doctors. Tl^p rewtts 
obtained so Ihr have been very aueourag- 
tog, and tbe peroentage of mortality 
would be exceedtogiy small If eompllca- 
tlohs of gangrene and tetanus did not set 
In. To stop gangreue> Iqjecttons ot oxygen- 
ated water havo been foutul profei^ble 
antoutatlon cm large tacialon^; hat of 
eotuae, this Is only a preUmtua^ry emer- 
gency treatment Tbe thtanns bacfiin are 
found to the layewi of t^ snrtaog Of the 
AHrih, in the dust, in Uto ailme, atjld Miiei 
ebdiy to toe gfUiunt wbsre hhUMb d# 
ceitle have heMed, 'the «itotvenM|Bi -dt' 
haraos (totag iwrticuiariy tottito in 
hadbiM. fit pan ^ neaoe 
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The German Miliiary Tdqphone 
Sjretem 

Br B. M>KlMn4 


re rained and lowered by power and reat 
mly on top of tbe material. 

Tbe bending arme, wbbOi occupy a borl- 
mtal poeitlon before the bending beglna, 


are fitted with a steel band or master 
strap over the entire uptier surface, form- 
ing a table to support tbe minor strap 
which reeelree tbe material to be bent 


A MONQ the apparatus wltlch the Ger- 
man army hna specially studied we 
may note the rarloua appliances of tele- 
phony for communication between patrols 
and the main body, between troops In 
charge of the railway aervlce, and betwwn 
the signal cortw of the army. 

The properties of telephony which make 
it of great Imiwrtauce for military lis«, 
are Its simplicity and tbe high speed of 
communloatlou It affords. The growing 
number of soldiers engaged in battles and 
the wide dispendoii of the various corijs 
on areas more and more extended, make 1( 
absolutely necemaxy that the sipwl corps 
poaseas meana of prompt and sure c*)ni- 
munlcatlou. ‘While radlo-telogruphy, as 
well aa wire telegraphy, may be of value 
fur long distance communication, the tele- 
phone Is eeaeiittal for sluirt distance com- 
munication with a minimum of delay and 
u maximum of clearness. 

Tbe German army uses four principal 
types of apparatus. The first Is a light 
equipment with a high-frequency vibra- 
tory device usetl for the calling signals 
and for commauication by Morse signals. 
This apparatus Is need by patrols, the sig 
ual coriM, and the field artlllei^. Tbe 
second t,vpe of apparatus employs a mag 
neto coll, and this Is used for railway 
tntoiis. 

Tbe third type is n combbmtton of 
tbe first two, and Is used for conim\inlea- 
tlon between coriai; while the fourth Is a 
loud-speaking teleplume apparatus The 
blgh-frequeucy vibrator Is arranged to be 
connected with telegraph lines without In- 
terfering with tbe telegraph slguala Each 
post Is fitted with the necessary source of 
ywwer and a length of flexible cable. In 
tbe lighter, iwrtable apparatus the lino of 
iiisuUitcd wire Is carried on light reels 
which may readily la* transtiorted by the 
men In tlte manner shown In the photo- 
graphs. The heavier aprarratus with Its 
coll of cable used for the. signal corps Is 
carried on light tracks. Tbe Hues are laid 
on the ground or w poles, treies, etc., or 
In dry trenches. BibId stations are con- 
nected With the exhttinf tel^gntph-or tele- 
phone ejUMth^a- When deatnid, aa, lor in- 
atanee, ihr the ihlltfiMf. rkltamy tredps, 
special permanent Unes eC iromm-swtre 
are inataUed- 
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Modeh iUustrattng the action of geysera and hot springs. 

At tlia left 1» Kbown Wiedomaan’s artiflcbil gcyner Oa the right ti* the Improved Merrill 
epiHtralui that ahovni what take* pU«e la the Yellowetonu Hark region. 



A machine fwr hmidbig the bowe of vehicle tope. 


The minor straiis are lifteil will) iniillciililc 
Iron end castings with screw iidjustiiiciit 
for placing the end pressure on llic slock 
i'he arms are operated tty tneiiin, of link 
cable chain, In connection with ii cast Iron 
drum driven by a sultaltle gearing. 

A convenient hand lever is ukchI for 
starting and st opting the nmchine at tbe 
lieglnnlng and tbe end of the bending op- 
eration. After tbe arms iu'«‘ returned to 
tbeir original position, llie drum Is uiito- 
maltculty stoppetl Four large steel sfirlngs 
are employed for bolding the material 
firmly against the forms during the course 
of bending, to Insure perfect ly true cir- 
cles. and si»eclnl provision Is made for 
taking care of the stretch of tbe master 
strap. 

After the lH*nd Is <-omplett>d, n malleable 
Iron shackle Is used to coiinwt tbe ends 
of tbe minor sirup, so as to hold Hie l)enl 
stock In Its true shape after Ijelng re- 
move<l from the machine Hy one full 
turn of tbe right and left band screw, the 
forms are moved inward to release the 
slock for easy removal. Tbe slock r<*mulns 
111 the minor strap until thoroughly cooled 
and set 


Artificial Geysers 

D L. MEKKILL of Hattie (’reek 
• Mlrh., sends the Hcciim|mnyin»’ 
sketch of uiiparalus that he has eon 
Htrnet(*d to lllnstrate the notion of the ge.i- 
sers and hot springs of Yellowslone Park 
A galvanized Iron lank of watei. A'. P 
by 24 inches and 4 tnebes deep, represoit 
the Yellowstone l.nke. Tt Is supported by 
a wooden cabinet with doors, ami a shelf 
bolding a gas stove (11). reprcMentlng 
the hot rock underlying the valley No. 
lb is a popper vessel that represeuls a 
reservoir deep down in the earth, near the 
source of heat. The rnlilter and copper 
tubing an' % Ineh In diameter. Nos. H 
and h are drain I)1 |k'h for draining the 
lake to the heated suliterrnnean reservoir. 
No. 7 Is the UsMin* leading down from the 
lake Ui the heated subterranean reservoir. 
No. (! Is It pipe wbleb gives tild Faithful, 
Tills explodes every seven minutes, throw 
tng water and steam over four feet high 
(The original Old Falthfiil is in eruption 
every tUl to Tfi mtnnies, and throws the 
water 125 to l,5i) feel high ) No 5 Is the 
Bee Illve, Irregular In its nellon (The 
eruptions of the original m-enr ill itiler- 
vnls of from sv-ven to nine days. 1 No. 4 Is 
the Riverside lleyser. while Nos. 2 and h 
are just hot springs, Ihougli all three an* 
brunches of a single tulie Mr. Merrill 
says' ‘T found that lengthening and 
shortening any one of my tubes chMng<>d 
Its action." 

This Is but one of the many pleees of 
apiiaratuM which liave boon made by va- 
rious people to illustrate and help explain 
the action of geysers, hut It differs from 
all others of which we have any kiiovvl- 
edge In showing several different forms of 
(OoMtaMlwt on paoK ^la.) 
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Sorting Out Frosted Onmges and Lemons 

By Shelby McKiiutry 

T HK tray to determine whetlier « lemon or an ortAKC 
In friiKti^d or frown 1* to cut It In two and look at 
the Juk-e xlnhiilex. The outelde of the fruit beare no 
trace of injury from cold. But the growet cannot 
afford to cut every fruit. Fortunately, there 1« a Tory 
elmple separator, the Invention of Frank GtaaKe. a Gall- 
fornla orauice arower, with which the Injured fruit may 
readily l»e sorted out from the sound epeetmeiia. The 
device comdsts of a long trough containing water. At 
one end is a feeder board on which the boxes ot fruit 
are dumped and from which the fruit Is carried by a 
cleated conveyor. The conveyor carries the fruit to the 
edge of the hoard, whence they tumble Into the water 
The purpose of the conveyor Is to bring the fruit to tlie 
water in an orderly way, so that they will not fall Into 
It In heaiwi. 

Frosted or frosen orangi‘« and lemons are lighter 
than sound fruit The more badly they have been 
injured by the frost the lighter they become. Hence, by 
passing them through water their specific gravity may 
be determined very readily When they drop iJito the 
water, the sound fruit sinks to the bottom, while tlie 
frosted fruit bobs up to the surface and floats. The 
slightly injured fruit is only barely submerged. Tbe 
water in the trough la kept moving toward a chute, 
where the fruit is caught by screens adjus^ to the 
desired depth in the trough. With this simple water 
separator five grades of fruit may be separated at a 
single operation. 

Before the separator was invented, the cltrns growers 
of the country lost millions of dollars* worth of fruit 
on account of frost. The water separulor came Into use 
in the spring of 1018, after one of the coldest m|s>1Is the 
cltrns Industry of California had ever experienced, and 
although much of the citrus crop had already been 
thrown away, this separator saved. It Is estimated, more 
than baif a million dollars' worth of splendid fruit, and 
perhaps two thirds of the crop could have been saved 
bad it come earlier ; for It la now positively known that 
hundreds of thousands of dollars' worth of oranges and 
lemons were thrown away, simply because the growers 
could not sort out the good from the damaged product 
and supposed that all bad been Injured. 

DigSing and Filling Trenches by Machine 

S OME examples of the Interesting machinery ih>w 
used for digging ditches, filling them, and tamping 
them after they have been filled, are shown in the uc- 
coffllianylng engravings. They have Iteen used very 
effectively In the laying of water, gas and sewer pipes, 
and also In reflulsblng roads and street pavements, 
after sii excavation has beou made lii them 
The digging machine we show has an excavating 
wheel o^nslstlng of a large liiteniul gear wheel driven 
by a pinion and Iswrlng on Its outer surface a series of 
buckets. As these sre carried around by tbe wheel 
they bite Into the earth, irtcklng up a load which thej'" 
carry around and discharge at the top of their course 
upon a belt conveyor The latter carries the excavated 
material to one side The belt <.*onveyor Is arranged to 
{wsN through the excavating wheel to deliver to the 
opiKjslte aide If so desired The excavating wheel may 
he rslswl and lowered to out a french varying In depth 
from 4Mi to Vi feet, while the width of cut may range 
from 1114 to M Inches The rate of forward speed of 
tbe machine varies with different conditions between 


1% and teet par minute. The machine may tmns* 
port ItiMf to Bte scene of operation, and It tnvWto on 
tbe md with a speed of a mile and n dyuuter pu hour, 
!nu»e excavating maohinee are arranged to he epenited 
either by steam or internal eonbustlon englae. Thh 



Machine for eorting out froeted wangM sad lemeae. 

one shown hi our engraving is driven by a gasoline 
engthe. 

Tbe method of filling the trench after the pipe has 
been laid is shown in another photograph. A scoop is 
arranged to run borizontalb'. drugging the earth from 
the sides of the trench into tbe excavation. After 
the tronch has been filled the loose earth may be 
tamped down by a third machine. This machine has a 
vertical beam fitted with a tamping shoe at the lower 



Tamping the earth after the trench hat been Iliad. 


CM. Hugh UMgMU 

' ' eartb'Uid UMdbg it ^ ^ ,, „ 
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IveMd jMehda, tbe ''hMi 

leemd whgt .iwotnleea to be n 'vU*'t«USU 3RW* 

ietta Ne. by tbe Aaelatattt BUMil;. Med tMhykiwne, 
on “Bird Bonaee and How VNnb.’^ » tt 

written, mall tUuatrated. and vgadna fMot tbe 
tion of tMgnte oaoa and getuedb In'raHoua Wfigb U Ue 
woiUag piaM and apaeidetaonk of more jan^gilna 
houeea. aome mi the apartmegt plan, to aattafy tUf fOUfM 
inatlnot ao marked la martiiw. bittt go eonapiontMndy 
ladbing U) most other blrde. Tbe builetia ia rarp to dad 
favor with thoee having a epeoial latereet in the aub. 
Jaet, jbwladlag, aa it dose, not cUv the boaaMi. but UlMp 
ten OB the enre of tbe houses, the enemiee oC houae 
birds, and food abeltera. 

Anentofiot to Potont Oflico Biilu 

T HB Patent Office has made another ettort to old 
inventors in securing foreign patouta during the dis- 
turbed conditions abroad by amending, with tbe ap- 
prova! of tbe Secretary of the Interior, Bole 166, by 
adding thereto a provision, as follows : 

“In view of the oondltlonB arising from tbe Baroi*eaa 
war, the provlBlon that an application will not be with- 
drawn from issue after the caae has received Us date 
and number ‘for the purpose of enabling tbe inventor to 
procure a foreign patent' will not be insleted upon, and 
upon a proper showing such an application may be 
withdrawn from Issne nntil the foreign appUcatimui can 
be filed. 

“This amendment of tbe rule will be In force for one 
year from date of its approval by tbe Seoretmry Of the 
Tnterigr." 

EqualiiiiiB the Force of Aoslitaiit ExuniMrs 

H ousa Bill 18081. wbtefa has passed the Hovme and 
been Introduced In the Henete, provides for elgfaty- 
elx aeBlstant exemlners in each of tbe four asaietaDt 
grades, increeslng tbe numbers In the high grades and 
decreasing tbe number of fourth esslstants, calling for 
tile promotion of many fourth asststanto. the namtier «t 
which at present is about one hundred and forty, so 
that tbe excese over eigbty-etx, amounting to Bfty-tonr, 
wUl be promoted when tbe Mil becomes a law, numerous 
promotions also occurring in tbe higher gradee. 

The enactment is important not only In Increasing 
tbe anmber of high grade aeelstants, but also in tbe 
enconvagemmit to those In the lower grades because of 
tbe Increased prospects of promotion. 

A Gprautn Stcun Engine Plant 

T he Deutsche Waffen und MaulMona-Fabrlken, 
which is one of tbe leading arms and ammunition 
works in Germany, has recently erected four nteam en- 
gines of the now Dans “deml-stationary'' type, These 
engines resemble the locomobile makeup except that 
they are not mounted on wheels, and are, In fhot, em- 
ployed as stationary eoglnee. Tbe engine is mounted 
permanently on top et tbe ballet, forming a single unit 
For the larger tlaee, eueb aa tbe above, a flooring le run 
across tbe engine room so that the dynamos can be 
mounted directly upon the engine shaft Tbe present 
engines are of 8110 and 680 horstt<-pnwer sloes, and give a 
total of 8,380 bone-power. 



Digging a trench for a pipe line. 
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am aisfixjuAsiA boxxlii.— f. bowh* 

lUM, HIT Atkimo Av«., et»0»n A, Alatois, Uk 
TW« torlw' l)|M • gMfltr v«m end * mil- 
Mtwblf v»lTtt •4*FM> to i« allow- 
iikd tk* OdAfiOot* at • tMttio to N »aw«(l o^it 
wmn TM boMM li (av«rt«d, tntt Fvtvvato Man- 




lag of t)i« bottle when th« Milne In In ntirlg 
poittloB, tti« rmvlt; netuoble vtive •itaptad 
eloM nqtongnenllp to prevent refllUng, Itro-i 
«p««tlv« o( tba ponttioa ot tta« nummllr ootn- 
able nUf*. 

FACIUOai FARTBNBB.-— n. F. UokKaamn, 
887 F»ra( at, at Paul. Minn. Tfali toTantfou 
platan to Um tor boMHng a nnmber at artlelM 
togathar, oyiti an anvelotWi ai** and the like, 
aad the main abjaet thereof la to provide auch 
neaae wmeto render the paekagtna operation 



FACKAOK rA8TKNKB. 

verjr gulek and aernre. an alau the nntirliig 
thereof, wbleh diapenae eritb tbe aeeeaaltr tor 
kaota In tbe twine or eord, and which employ 
the artlolea bound Into a package tor the twine 


CAMBHA HaiITTIDR.-4. A. DnncAN, Ja„ 
at. Jooepb, Mo. Tfali Invennon . refern to 
onaiera ahutterk and la partknlaHy directed 
to improvemonte whereby picturea may be taken 
In the afaorteat poaalble apace of time, the mo- 
atmctlon being anch that a maxlnlnm of Udht 
in a given Interval la admitted to the camera. 

BTBB BaCAPB.— U. J. FtTmaBAtA, *11181 
Bomanlo Ave.. Loa Angelea, Cai. The inven- 
tion relatea parttcnlariy to a ladder normally 
aupported above the Orat balcony ^nd adapted 
to be lowered to the atreet In an amarganoy. 
It provUea gnlden In tba Hrat and saeond bal- 
cottlM in trhlcb the ladder baa movement and 
a novel device On one baleonyThlob wUi faoldl 
tbe ladder la the rtdaed poattioii gbove tbe firnt I 
lialoony, tha dorlc* boint togdMy movable tei 
reieaa* l!he ladder and^ermU It to lie lowered. 


, eaate Tio tfak tottitor of a ; OtoTMtoa, a I 
eonattoeOfta.'j to aeeomtolUi Abo abdtomtotoA 

' tbo ttoM*;d(,CHb todldtag tmlj^ 
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' -'iNt'BbaiaKai 'Mfmmunm tokmudo.— 6. 

niOi, *76 Vtoc atirtot Broiix, N. T., 
Thin torpedo to aieetrteaUy prepaUad 
toboeNd by nmaoa of g nlai^ inaulated 
ia <bow tbe looattom of the torpedo tbe 
optoatoT at will can eahM a M of water or 


"I 




pniOlBLK bUBMARINB TOBmiO. 

a baam of Ugfat to be thrown op 7rom the 
pedo to a eonalderable heigbt above the nnr- 
fate, and tbaae marfcera cannot be deatroyed by j 
gnndM. A depth regulator antoautleally 
the torpedo at a glVon depth below the aurface, 
Irteapecttve of tba weight of the torpedo. 

ShVtae BOX.— a. W. Ftr. Addreea O. T. 
Bolley, attorney, 888 F Bt, Bureka, Cal. The| 
more partleular purpoeo here la to prodi 
alnloa box providod with meeao for oonforrlngj 
upon It e pecultor rocUng motion wbtefa toj 
very edectlvo for aerating tbo flnea from 
broken or granular material, euch aa gold bear- 1 
ing aaad, and eroabed quarto. 

TBLBSCOPB MOONTINO FOB 7IBBARMH. 
— B..<,F. CAMoa, 118* K. 8tb Bt. Brooklyn, 
N. T„ N. *. TbU Inventor providea an adjiwt- 
able mounting which can b« eaally and quickly 
oonaOctod or dlemountod from tbe member 
carrying tbe mounting without any tool, wbleh 
eannoetion la not affected by tbe vibration eetj 
■up by tbe dlocharge of tbe flrmrin, and which 
mountlac afforda a perfect lateral adluatment 
at tbe telMCope tbereon without any additional 
■uppoit for tbe teloecape on tbe meana carry- 
ing tbe eame. 

KBAaCBlNa FDHP.-~W. B. Wabo 11% 
Oreen St, Cumberland, Ud. Thle Inventton 
provldee a pump of tbe redproeatliig type, the 
Platon rod of which haa moana adapted t 
gage Indicating meana carried by aa are 
ooclatod with the cylinder whereby different 
qnnntltleM of Uqnld can be made to be " 
orod by tbe pump 

QBiaziiT.— B. W. Fanwr, cere Netuan t 
Baber, 1*1 N. 8th St.. OorwaUle, Ore. The 
Inventloa relatee to a grate etructure, known 
under the name of “Orlaaly" In the mtnie 
duetry; and tbe object thereiff la to pr 
an afflcleut grtialy In which tbe gap between 
tbe grlaily bare la adjuatable, and which gap 
la adapted to create a auction on tbe “ 
flowing over the oMd griaaly- 


VIOLIN PIANO.— F. H. Ttoveoii, Joneeboro, 
Ark. Tbli violin piano te arranged to p 
either tbe violin or tbo piano or both l 
playod at the eame time with the tame 
and to loeure a proper contact between the 
broad eurfacee of tbe endlaae traveling bends 
and tbe vlbnHng piano etrlnge wttb a vli 
produce full* and clear violin eounds. 


LtTBBtCATOB 7SBD.—W. H. HOLMT. 
Martha, Okla. Tbit Invention provldee meant 
tor fcodlng a lubricant to a crank-caae of 
internal combuetlon engine, tbe conetruction 
being Bucb that tbe lubricant will bo main- 
talnad at a pre-determlned level in the cianh- 
oaee and tbe teed wUl be poeltive even wtaen 
tbe engine la running at a high rate of epeed 
and the lubricant In the crankcaae la chiirned 
hr tha craok. 

flTBAM TIIBBINB.~T. KtOBT, Rel 
Honae, Dumfriaa, Scotland. This Invontion 
latea to atoam p<'wer luatallatloua, and baa for 
Ite object to onablc oconorolea to be effected * 
tbe operation tberoof by tbo employment in 
particwlar manner in beating devleee of itei 
Which bne already performed work In the prime 
motor. 

INTBRNAL COMBUSTION MOTOB.- 
CUnn, 481 Bamllton Avo., Detroit, MIcta. The I 
objtot bore Is to provide n motor preforably of 
tho ttro-cycle type, which U designed to afford 
eOleieat and prompt and complete hdmiaeioi 
4V fuel charge when the platoa is hbout at 
and of ite out stroke, togetker with n thorough 
OobUng of nil of the working parte of the en- 
Ctnh wMa the eame is in operatloa. 

OadbLATINO BNOIHB AND 8BLF BBOV- 
liAWBO OBAB THIM1BFOB.-J. BaMaenn. 
,101 UL Slat Bt, Brooklyn, N. T., N. T. This 
M7«nltou ralatoa particularly to enginoo of thcj 
'dtotUnttog typo, ngd alio to tho valw gear do ^ 
aliVod to properly control the enmo. tt pre- 
' " an englao at tbO oadUatlag type wito - 


**) B. 

BrdoUya. W. N. Y. The ptaaeatj 
thvdbtimt )M designed to present an improved^ 
atehetUN ovdr Mr. Bmlgoaen'a former patent, 


the valve iticchanlsin will readily move 
piston In either direction. 

VALVB Foil INTBKNAL COMBUSTION 
BNaiNBS. — r W. Lyndon. Ky. 

purpoae here la to produce a coDatructlon 
which can Ira applied to nliiioat any giie engine 
without tbo nuceaalty of reiiiiidclliig tlu< aim 
and which will be perfeetly eiiN} iitid tiolaeleBa 
operation and free from the other defecta 
tbe poppet valve tyio- . and In whli-h gutek 
opening and clualog of the porta aie Hecurod, 
owing to the loiiK. narr< ' 

thla typo of valve 

QA8 BNOINK VAI.V 
Route 3, Fremont, Mich In the preacot patent 
tbo invention baa reference to vulvea pnrtli-i 
lariy adapted for uae lu eouuei-Uon with gas ei 
gluea, tbe Invantor'a obji-ct iraliig the provlalo 



OAS KNOfNlt VALVE 

of a rotary valve of novel eonatruetlon. where- 
by It win be ielf-balam Ing and self -grinding 
The accompanying engraving llluatratea arvpr-j 
ticnl longitudinal aectlou through the gaa e- 
glne provided with on Improved rotary valve 
TNTBRNAL UOMBUHTKIN KNOtNB -- H P. 
NBKMBVBa. Macunglc, l*a This Inventor pro 
videa an engine baring meana for aucceaalvely 
compreoalng. storing, exploding, and delivering 



HTKW KIVOINE. 


erattve parts ot the engine , provides a ayatem 
of packing tlie Joints of the moving and a 
Uonary parts of the engine ; provides a a| 
pllBed and eOcleDt turning noehaulaui, a 
providea a almple and clDrleiit valve and op- 
eratlug merhanlam tberofor 

•nllwnya and Their Acorasorlra. 

ADTOMATir SIGNAL AND STOP FOB 
railways— 1. r, KKtrMMSt., 48S Nostrand 
Ave, Bnioklyn, N Y, N Y In thla ,aa 
object la to provide au Itnprovtal alnn 
which will signal the engineer under lertalu 



AUTOMATIC BtOItAI. ANP BTOP FOB BAILWATB. 

drcumstauccs, and will automatically stop tba 
train unlsss positively held In an Inoperative 
poaltlnn by tbs engineer. Means are providod 
Wbsreby tbs cuglnccr will have almolutc cou- 
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( trol over the engine at all tlmna, hut Whou 
negligent or liicatmeltotetl for any reason, the 
meehanlam will autumatlcally opt-rate 

BUILDING.- A Hbown, Platnflold, HI. Mr. 
Brown’s Invention has reference to buildings of 
a type Hultablo fur use lu euuneetiuii with rail- 
ways, aud employed more eapeclally for tba 
purpose of eiiuhllug aweepr-ra or other vehicles 
to discharge refuse directly Into tars standing 
upon railway tracks 

BUAKE SHOE.— I, . E Hinklbv, Mlllers- 
burg, Ohio lu tbo proseiit rase tbe Invention 
relates to the wearing bioeks or aboea used 
ui>ou railway brakes, and Its olijeit la to pro- 
vide certain Improvumeuts lu brake allocs 
whereby the steel bai k aud the cast Iron body 
are fused together at all points of contact to 
prevent the parts from becoming separated 
when tbe brake shoo is In use. 

Pertaining to Recrentlon. 

GAME APPARATUS— Johanna I- Rvan, 
tare of (' A Tbiir.iw, ailll S tMlnton AvC.. 
Rn.beatci, N Y TbU Invention has for Its 
olijei I to |iri>vbl,> n game nppaiiitua bnvtng a 
board with a side wall tbi-ri-aruund, there being 



(iAMF Al'PAHATI'g 


St one aide of the board an Inrlosure with two 
openings Into which a player may roll a iium 
her of marbles Meana are provided to net aa 
guides and obatructlnns lu rolllug the marl>les 
Into the opculDfla In tbe luclosure 

TOY— A I Okl.ANHKT, 44 Morris Kt . 
(Charleston, S (' In the present patani tho 
Invention haa refcreiiee to Improvements In 
toys, aud more particularly to a game device 
for playing novel and arniialng games requiring 
tbo exercise of aklll and proving nu aiuuaemenr 
to old as well as to young folk. 

Pertainlug In Voblelea. 

FlLLUB PIPE FOR AUTOMOBILE OASO- 
LINE TANKS. - W W Woop, Ja., Hontlngtoa, 
N Y. The Invontion provides a toleaeoplng 
pipe structure associated with the tanks of 
automobiles and the like which may be moved 
outwardly for providing n spout or Ailing 



FTM.kB Pint FOR AITTOMORIUI QABOUCNE 
TANKH. 


members, nnd moved Inwardly out of tha way 
when not In uae It provides a teliMcopiug 
Ailing member fur automobile tanks which la 
adapted to extend outwardly from the side 
HO that the seat ot tbe automobile need not 
be collapsial during tbe Ailing operation. 

StlOl K ATIROUIIHH FOR VEHICLES.— W. 
J. Fauxk, care of Christian <’ Faber, 1821 
Brooklyn Ave., Brooklyn, N. Y , N Y. I'he In- 
vention relatea to motor velileles or the like 
having peculiarly formed spindles or uilea 
whereby the Impart n|ion tbe wheel It to a 
large extent absorbed by a spring controlled 
member between the wlieid aud the main axle 


Noxa. — Coplea of any of these patents will 
lie furnlabed by tbe Scibntific AwaaiCAN for 
ten cents eacb Please state tbe name ot tha 
patentee, title of the Inventton, and date of 
this paper. 


We wish to call attention to the fact that 
wo are In a position to render competent ser- 
vices In every branch of patent or trade mark 
work Our ataff is composed of mecbanleal 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
appUcatloni, Irreapeetlve of tbe complex nature 
of the subject matter Involved, or of the ape 
claused, technical, or scientlflc knowledge re- 
quired therefor 

We also have asaoclatea throughout the 
world, who aastst In the proaecutinn of patent 
and trade-msrk sppUcatluna flled In all coun- 
tries foreign to the United States. 


Munn a Co., 

Potmil SoUoHor$, 

881 Broadway, 

New York, N. Y. 

Branch OfRcc ; 

«as F .street, N W , 

Washington, D C. 
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“YANKEE” Bench DHH «Joef 
with hand feeding. Feictioit ||^to 
move spindle; ratchet to 

Thrown off autoinaticsUy, top ot .hMunj no 
iammine- Poaitive feed prevents breaking; odlls. 


u> for ■ 'YANKtH ' fool Uouk 

NORTH BROS, manufacturing CO., PHiLADetwiA 



‘*The lens is tihe most importsnt 
part of your gliiiSes. 

And yet few people leoow whether they are gating 
entet or bad. THcm were made by the American 
il Company, the oldeit optical manulacturen in 
—iea and the largeet in the world. If you atwaye 
M upon getting American Optical Company lenan 
will be lure to have the beet gliaaca obiainebte." 
Aek yotir oculiit, optometrict or optician — he know* 
AMERICAN OPTICAL COMPANY 
ride* MeaiacImetM 

IsfgM MsS1l/to«(N»pP« gf «W 


VEEDER 

Counters 
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I 6c for lO Hours 

I Wltb orcUimry ebaap kominiic clnv«lu|i« I taflr*». 
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ig Three Bneluee ‘ — 


j ifwk^S^^io ^ fvf tltu)> Vwli. farm' 
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liai All ita«a frimt 1 U tn Id 
r Vafilval HAd hortaonTAh ahiglo ami 
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The Three Great War Numbers 

OF THE 

SciENTinc American 

With huadrsda of illuatratioBs and accurate data coneeoitag th« great European War, the Armies, 
Navica, Pi^s, Aeroplanes, and Submarmes ol the various Nations, togethw with dosenplioaf of thm 
methods of fighting Every ariiclr written by an expert authority 

THE PRICE OF THESE NUMBERS IS SSo EACH. THEY ARC INCLUDED IN THIS 

SPECIAL TRIAL SUBSCRIPTION OFFER 

Sixteen numbers of the Scientific American and 
H ^ three War Numbers, 25c each, all for 


361 bMteir. Dm Y«kOr v 


One Dollar 


w on until tlw asd ,«f 
;le* 9B the Wb 
he pcogrew of the contandmi Armiee and Navie*. 

Clip end fill in the coupon now, Send it with $1.00, awoey 
or poital order. Ym will wnnt to pweenr e thwe iaipottut 


MUNN Sk’CO„ lno„ f 


New Yaeh Oly 


iPMagi 


<me te iilMi; ligt ht war ‘tMit H 
bnpowtM* to tote wvmrf ptotenttMf 
tbwaMi toAt eM. toA tw fHtototo 
to'tos tnD0be$--^«B tM’j 

gtwniKt upon which totete ; 

have pamea, brlhs to tlw terhum njYtoeii ' 
of genos, which otherwise would bate w>; 
malned ondtstorhed aud almost hamloH'; 
and this is Why, to the gtent aetoniah*.' 
ment and sorrow of the Itelusii ahd 
Kngllsh drtccors, the casoe of tetanus 
to Ite more numerous and more mv«te^ 
here than In the Transvaal and In go^' 
roecA where the soil is stUl virgin aiid 
relatlvriy aseptic. At the first sympltmt'l 
of tetanus, the soldier Is treated with lih 
jectione of aiiS^tetoniM serum, while on 
anothar Part Injecttons of anlpbste of] 
magnesia stop the contractions and relieve 
the patient. Cafortunately, the nnmhetr 
of dtMths due to tetanus is very great. 
Ijately each soldier has been given a small 
rial cmitalning ten cubic centtaneters of] 
antl-tetauiM serum and a syringe artth 
a sterUlied needle. When the soldier fiUls 
the battlefield, U be la able to praotloe 
on himself the semm injection he doee 
not wait passively the arrival of the doe> 
tor, but he sets at once, and uses the] 
needle. In two mlnutea the Injection la 
made. If the eoldler Is unable to do lt| 
himself a comrade renders him this ser- 
vice. 

As soon as the men have been token 
care of and their wounds dresneil it is 
necessary to send them os far as possible 
from the war sone. The hospitals of the 
second Hue, called hospitals of evacuation, 
must be constantly relieved, and only the 
soldiers whose lives might b« endangered 
by transiiortattnn remain there, 
hospitals, sltimted only 80 or 40 kilo- 
meters away from the firing line, are far 
from being u nwtful and quiet shelter. If 
the army Is compelled to retreat they be- 
e dlrectl.v menaced and are liable to 
fall, with tbelr woundeil, Into the bands of 
the enemy. The evacuation for a short 
distonce has tlie same Inconveniences ; for, 
If the army «q)erated In a folding 
nieut, the hospitals of second line, which 
then would t>ecome hospitals of evacua- 
tion. could not be utUlood in this man- 
ner, being already crowded. Therefore, 

H Is necessary to keep tlie torrltory free 
behind the armies ami to s(>nd the wound- 
wl soldiers to places which In no way 

in be raenac«l by Invasion. 

lA>t ns pass now to the question of| 
traiisijortation. As the sanitary orgniiisa- 
tlon Ims not at its disposal the many thmr- 
Is of automobiles which would 
ssnry to the transportotlon of the 
wounded in the south of France, the rail- 
roads are used for that purimse. Here 
the sanitary organisation does not organ- 
iee, but utilizes for the best the material 
In its hands. 

Tlie sanitary trains are composed of a 
certain number of cam varying between 
40 and «0 of the French size. The men 
severely wounded are jilaced in the first 
and second class compartments, two men 
to a compartment, while the soldiers who 
are able tosrtt occupy the third class. A 
few freight cars have been fitted with 
spring suspended litters, resetved for the 
men whose lower part of the body Is In 
Its. The German wounded are Iso- 
lated and under guard. Buch a train 
differs greatly from the model train am- 
bulance, sanitary and cranfor table, with' 
dispensary and a oorridor running from 
one end of the convoy to the other. Sudh 
traluo, however, are acarce and randy 
seen aave in the universal exhthltlmia. 

Imat week 1 naw a train given and fitted 
up by a rich woman whose sympathetto 
heart had been moved at tba oondltlotm to 
lb oar wennded aoUBete had to travte. 
This train was composed of twtiva fretifiii! 
cars, the tostdo of aaifit one being coated i 
with a washable CtnqpOalHbn. The Hovte 
were covered with ItoOhMun, and the aMW 
were' upholstered up to a oeitaia lielght.] 
If the ontalde waa nM 'lYuturloua, U>a 



It is prettg aato to say that this toato^ 
will not come a scootid tima to toe fiiM' 
lilaa. Wbyt filmpty baompii to wat tMkfi 
|tban la uM ttfiog whMi te 4Kpa(|fihi|$‘| 
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BBAp THIS OOl.VMNOAJlBPITl.LT. too 
III and laquirlae fpr certstn clfMee of nrUele* 
.jmbered in oonneoiitlve orcipr If you ninnufM- 
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^ DtenKMid HDUer 

u(»-tp-l)ie«ininute Holder— iftA MX 
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OOMldir Of mo Ahay. 

'IPht® .overr dojr. W.U^ mm$r y to aend 

^ 1011 hondrachi iM twtoa wnryta* war 
ittwlal amwuiiHtoa abd the food, tt la 
dPcQlt to raaorv* tit»e in the acbedule for 
tlMaaiittarjitniliia. :)ao«^ver,«rheo uiil4ed- 
odv tbm coavoya ol aupiily have to he 
aent back, and, taatwid of returning them 
mpty, they are weed aa a meaua of trana- 
iiortation tor the woOnded aotdlera. It la 
true tliat the hygleoic ooudltiaoe are far 
tma being perfect, but attll It ie better 
to mend tbe ueii back In tbeae uncomfort- 
able cam than to overcrowd the hoaiiltale. 

Qere la the remote atatlon where the 
freight train bee Juat Btopt>e<)t brining SOO 
young men back from the front Their 
blue and aearlet oniforma are covered 
Vtth taud. For four daya their broken 
lega and arma, all tbetr abattered bonce 
and tom deab have Iwcu ijalufully ahaken 
In tranaU. One by owe they are taken 
from the earn under direction of the Bur- 
geon who, during the trip, wna In charge 
of thdr compartment. Here 1« a soldier 
whose face la entirely purple; the dia- 
plaoement of the air after the explosion 
of a ahell made one big bmlae of bis face. 
Hla anxloua eyea search the crowd, fear- 
ing a look of repulsion on other iieoiile’a 
facea, but the crowd amile at him, young 
women look awcetly Into his eye*^ and 
his anxiety gradualljr dlaappcars. The 
others, immobile on their litter, tiro wait- 
ing to be carried to the hospital, where 
good beds are ready for them. Tliey are 
ptaged In automobiles by the doctors, some 
nursea accompanying them; a rntnor of 
admiration passes thrtnigh the crowd ; the 
young heroes are hailed and acclaimed 
enthusiastically. Wrapited In their baud- 
ages they smile uisni tbe cheeclug crowd. 
They arc moved by this enthusiastic re- 
ception; those who can lift their kcpi» 
(caps) waveii them, and wherever they 
pass on their way to tlie military hospital 
they are saluted with Mie same cuthusl- 
asm. The aim of their destination— a 
military hospital sltuateil on the shores 
of the Mediterranean Hea, was, previous 
to tbe war, one of those iwlattal hotels 
destined to receive the mllltonuires of the 
two Americas. The six hundred heavy 
brass bods are waiting fur tbe wouude<l 
heroes, who, for so lung, have not known 
the comfort of a tied The lights of tbe 
hall are bunilug full blase In their ex- 
pensive chandeliers and throw a bright 
light on the damcii hUmrhcn busily mrlug 
for the wounded soldiers. It Is for these 
young men. mostly I'lerks, farm hands, or 
factory workers, a glorlo»i« moment when 
these admirable women, Iwloiiglngtto the 
arlstoi'racy of the country, kiieid at tlielr 
aide to dress their wounds. 

A wounded soldier represents a, particle 
of the national sacTlIlce; he is a hero in 
the eyes of the iteople. A merely sick sol- 
dier has not the same value, and unfortu- 
nately war also prisluces Illness. The 
wounded are the tlrst victims of .the war; 
the sick soldiers only begin to apiamr 
In our lines of battle after a certain p»*rl«id 
marke<l by the using up of the .forces, 
overwork, hardships, etc. From a certain 
aspect of war It Is .much Itetter to be 
wounded than to bo 111. 1 have .seen 

■oldlors stricken with dysenterj ; Uie gen- 
eral depression which weighs ution them 
renders their recsivory much mon* diflknilt 
than that of the wounded. 

The great majority of the soldlerw are, 
fortunately, only slightly wounded; but 
the fact of being wounded does not kill 
tltalr desire to go back to tbe front Ult 
the beginning of tbe war the wounded 
were aent back to their families ; butadur- 
.Ipg their convalescence they were spoiled, 
add when they were sent back to the 
army the transition from the loving care 
of U home to the privations and terror of 
war was too much of a shock and .too 
painful. Now the wounded and the sick 
stay in the hospital until they are auffl- 
dmitly recovered to rejoin .their regl- 
nienta. Three months of expariende have 
shown ua tlMt stoicism -la essential for a 
peoptB who would win. 

Attar war baa upset and ravsfed a 
It laavsa In Ite wake dangers 
gttMte than voim, first «sd awtwd : 
’ilgitm of death har thoM who wtum 





The Cost of a 
IHephone Call 

D id you ever think how much it costa to give 
you &e telephone right-of-way anywhere, 
at all times ? 

Your telephone instrument, which consists of 
1 30 different parts, is only the entrance way to 
your share of the vast equipment necessary in 
making a call. 

Your line is connected with the great Bell 
hi^ways, reaching every state in the union — 
with its poles, copper wire, cross arms and insu- 
lators in the country; its underground conduits, 
manholes, cable vaults and cables in the cities. 

You have the use of switchboards costing up- 
wards of $100,000,000. You enjoy the benefits 
of countless inventions which make possible 
universal telephone talk. 

Your service is safeguarded by large forces of 
men building, testing and repairing Tines. You 
command at all timea the prompt attention of 
one or more operators. 

How can such a costly oervice be provided at 
rates so low that all can afford it? 

Only by its use upon a share-and-share-alike 
basis by millions of subscribers, andiiy the most 
careful economy in construction and operation. 
A plant so vast gives opportunity for ruinous 
extravagance; and judicious economy is as 
essential ^ its success as is the co-operative use 
of the,fkcilities provided. 

That the Bell System combines the maximum 
of usefulness and economy is proved by the 
fact that in no other land and under no other 
management has the telephone become such a 
servant of the massea 

AMcatcAN Tcleahone and telcoraph Company 
And AsaociATiD Companiss 
0»m Policy OnmSytem Unbend Seniam 


Every Call means a RMr of Wire* fiomSubscriber to Subecriber ■ however I 
many Calls may be made or however far apart Subacribera may be j 


Sdentific American Boy Series 

By A. RUSSELL BOND 

With the Men Who Do Things Pkk, Shovel -and Pinch 

FurdnrExptTimcn “WiA ikt Mn Win Dc TMsgs" 
B«a »SU Inehw -CloUt— 2SS P«sm 


young lads who ... — 

tlH< tmstaoerlng WondsrS Ot »ew York W« flnU 
tlwm wHh the issaimlnr (sr sbo\i' lhi> rity, 


water through quIrkMuiil Slid in » ■corn of other 
novel situations. Much that Is harrowing and 
gnhwotne might be Introduced In the story, but 
the author has rhoaan to recount adventures that 

IHwaance <g mind, 
loyalty to com- 
rades and devo- 
tion to doty, 
rather than andd- 
enU. attrihutable 
to carelauness 
and stupidity It 
Is a Story full of 


andCok 

tl lo ‘With the Mon Who Do Things," 
tbe same two Imys Uu-ough a new sorkw 
ui vnglneerliui experlunctH. As the primary 
.object of the book Is to luatrucl. every pre- 
caution has Iswii taken to serurt! atusoliito av- 
«uracy of all Iho oiiginoering dal*, it has been 
tbe purpose of the author In oxplatnlng the 
work and struggles of the engineer to put the 
matvrlal In such simple form that any boy 

_. — If fj, 

he will continue to 


ia)Uxlngly, t 


NEW POPULAR EDITION 


III bliidjnv itiMl nwitly liox*^ The 

$ 5.00 


end. Kor this rea- 
wm tbe matorlal 
has Imsi woven 
liiui a story filled 
with adventure. 
Every story In 
this book no mat- 
ter how unreal It 


tbrilUng exporlenoca, telling In a boy’s own way 
what every boy want* to Know. 

Prtca, S1.80— PosIpalA *1.68 

Scientific American Boy 

OK THE CAMF AT WILLOW <LUIIP ISLAND 

S g SM Inshsr-Cloth— S17 Pagas 
IS Platas and 330 Taat lUnstrattoas 
This Is a ftsdnaUng story of outdtwr boy Ulo, 
and conwln* a large number of p^tlcaf sug- 
geaUons, which. In addlthm to affording amuwv 
ment. wlU stimulate In lw» the creative splHt 
The boys In the story (nsoover an Weal camp- 

a Jssss 

mfffii ftar'.ss’iss: c.sss 

and eavea. Ttoy 


chiatliig and lii- 
siriiciUe iKiok for 
boys, ndating how man^b^ things in englnotn^ 


1 layttif outroa^fbuIidlM Mdim 
■tructdiiS a gravity rail^. Jn_ t| 


hx) b 


I, acootors and How oMh 

gork was done I* deariy Mplained in 
d the worklns dUnengton* given. 


Prise, Sl.so— Postpaid, Sl.SS 

Scientific American Boy 
at School 


314 Uluatratiom 
This YOlumo Is a sequel to "The Rcientlflc 
American Boy" and like It* pnslecswsor Is brim 
ftdl of practical suggestions Tiu scene of the 
story is shifted to the Isiardlog Hrbix,l, where a 
club Is formed for organized work and fim In 
after-school hours The club dtsw a great deal of 
mapping and ohartlng of (xmda and rivers, and 
while tlio methods are erude Uki underlying 
principles are tlie same as those employed by 
the civil engineer. Dams, canals and cjuial- 
Incks are built, also draw-bridges and oven a 
Howe truss bridge of 12-fooi siuui diin-illals 
clepsydras, sehmographs, glidlag machines kite- 
photography and camera-hunting are a few of 
the other subject* taken up. 
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For a great many years The Companion has kept its readers 
informed of the latest steps in the advancement of science 
by printing articles by the greatest investigators of America 
and Europe. Among those announced for 1915 are:— 

OUTLOOK OF THE CHEMISTS . Sir WSUmAmtimtiy 
HOW UNCLE SAM FIGHTS OiSEASE Or. OM Mm 
MAN p*rm» MICEIME . . .. Dr.C.W.SmlmAy 

THE GREAT NtTROGOir PROBLEM . Dr. hm R um m n 
NEW UGHTS ON CHILDHOOD Dr. G. StmnltyHaS 

These will be supplemented Iw the valuable weekly notes 
on Nature and Science, the Boys’ Page, the Girls’ Page, 
the Dcjctor’s Weekly Talk on Getting Well and Keeping 
So. the rich store of anecdotes and humor which make 
The Companion the most quoted American weekly. 

52 TIMES A YEAR-NOT 12 

As a 8])«cial attraction to Christmas subscribers the publishers have 
arrauged to offei in combination with The Youth’s Companion 

TarbelFs "life of Lincdn’’ 

a popular and inspiring biography of the greatest American 
of the nineteenth century —a classic that every family that 
appreciates Copipanion will wish to own. These two 
Oners will settle many Christmas problems. 
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1 All to Offer No. 1 sad TARBELL’9 SO 
f UPE OP UNCOiN. 2 Tolmase, eiso ^ C 
d 9x9 to.. 991 pages. Cloth biadtog. «# 


The Companion may be oent to one eddreaa and “ Life ol Lincoln* 
to anoihci The Comeanion " Forecaat for 1915" and lampl 
copies ol the pajier wnt free to any address. • 

THE YOUTH’S COMbAMON. BOSTON. MASS. 



SI^ diM' tettiaW 
animate. 

Automebnes with the stcn <k( ttes 
Cress have lately made their ap|iea«finm.. 
They belong to tb* htotetF Kte h# 

'the wounded' /hovscR. TIte >WDD0tg 
tip woondsd Slid stek iHteteib ml JiM 
and carries them to a» inhltotetetetetot^' 
where they are taken onto (M. 

Axti&tel CNHW 

(OoMloded /roes pt0* lit.) [■; 

geyser In operation at the sfune tteM^ 
HOUer’s apparatus, wUdh te Aeskrt^ 
and figured In so many te»kS (IncHldltNlI 
the HncycloiMedla Sritonnloa, elemll^ 
ediUoD, under “CteyMr") that no aeeotttlt 
of tt need be given here, ahoWe the a|^> 
Man of the "Old Faithful" type of teyimr, 
aceocdlng to Bunsen'e well-known theory. 

A leas famllter device, described many 
years ago bf Prof. Q. Wiedemann of Ltto- 
atg, explains certain trragnlaitetee to the 
action of geyews. The aOeOmpUiytog 
gram shewe tbte device, as adapted by 
Frot T. A. Jaggar, Jr., who origtoaUy 
proposed the experiments described below. 
Here ws have a water-column, heatod 
below, and a supply-tube entering this col- 
umn. and connecting It with a reservoir 
(R) of cooler superftclsl waters. The 
main geyser-tube la 4 feet long tor A toch 
outside diameter, and at toe tiv of the 
tube is s baslu 2 feet diameter. The meet 
Important feature of the apparatus la the 
fact tost, the reservoir <8) which feeds 
the geyser may be placed at any deetred 
leveL as A. B, or O. The supply tube la i 
recurved slightly at the bottom of tbs 
flask, so that the cold Jets that slphoB to 
from the reservoir will nut be directed 
BgatnNt the glass wall of the flask and 
liresk it l%e basin at toe top of the main 
tul>e may be raised until the bottom to 
flush with the mouth of the tube. 

In order to produce a regular* periodic 
geyser of the “Old PHlthfnl" type, the 
reservoir must be placed below the level 
of the ttip of the main tube, aa at A, After 
heating for about fourteen minutes an 
I eruption takes place, the water being 
I ejected to a bright of aliottt four feet, fol- 
I lowed by a mixture of wator and steam, 
i Then water feeds In from the reservoir, 
and further beating results In succeesWe 
eruptions at Intervals of about one and 
one half minutes, each eruption lasting 
about twenty seconds. The posiHon of tbs 
baslu may be adjusted so that the ejected 
water will or will not flow back In the 
tube, as desired ; if it does so, the water 
111 toe reservoir grows warmer, and the 
eruptions occur more frequently- 
gulte dUTereut phenomena are produced 
If toe reservoir be placed at V, Just above 
toe mouth of the geyser tube. There will 
I uow be a continuous flow of bet water, 

I and If the outlet tube T be left open and 
I water be contluuouriy supplied to the res- 
I ervolr, the water In the flask will not 
reach the boiling point. We then have g 
hot sprlnxi Instead of a geyser. At this 
stage let us stop supplying water to toe 
resfrvolr until the water-level In the res- 
ervoir has fallen 0 totihes below C, say to 
0. The spring oonttnues to How, on ac- 
count of toe expansion 'of toe heated 
water ip the geyser tube, and also on ac- 
count of the convectlonal upflow, which 
sets as a driving power, even against s 
reversed bend, after the flow has once been 
estabUshsd. If, at tote point, ws laad*the 
overflow tube T Into toe reservoir, we to- 
tafoltsb a permanent circulation, the oflly 
loss bring by evaporation. Hydrotbermal. 
and hydrostatic forces are, however, la 
very delicate equilibrium. If the reaervolr 
be lowered an Inch, the overflow decreasMi, 
boiling takee place belpw, and a very vio- 
lent eruption ocenrs. The oeme eflset may 
be produced by piecing the gtese at^kwr 
to the nwervrir bottle, and totta dheeklng 
atmospheric pressure. 1 

. Prof. Jagaar*s experiments abnw how 
comparatively aUgto obangee to ISi»> htod j 
of water supplying tha gtos0h--4k». 'SM 
example, to flnetoattons to nh^a, todMIr 
tog itp a sinter cone at the oteliiBa,dhNtitog 
vt old eondtoto, e*c.^-niia» tton 
Into a hat fpttog, or Otoe eairto. 
itregutarittas to a geykaFa 
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Inteneatin^? . 
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Eveiy month von will find fito of 
tbeaeatoriesof ‘ Intoraiing Peitoie” ; 
— -jiW every-day man and wonton~^' 
but they do thing*. ' 

In January mtett 

W. H. Clbmmom«, acottegt ami-i 
dent, who furntebes m^ and 
education for JI3. 50 a weak. 

Jamu BuckxBY, who hat k^ 
lions of people in motion foriiflty 
yean. 

Rooxii Deaby, a Hanrard> miliion- 
aire, who is a jnoneer farmto. * 
Sarah Kscfor, r ten-yeatmid 
ored girl, who has an incame of 
110,000 a nWiitth. 

imrmmRwm 
mTEKmm mm 

There is a world of inspiration in 
these litde biographies. Read thRm 
for the next eight months and dis- 
cover for yourielf the lotefvstinc 
People. 
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Would you do what Stewart Edward i 
White didf In the January Ameri- ! 
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to Africa he faund rhiaocsnieto 
leopard* quick, hard to hit and very mbe, 
elephant* greet huiuiitg— sod Iton* «ns*t 
dasgeroiM ri ah big game. 

Stewart Edward White take* yOo adth 
hhn on halr-raiaing advcMuni^to tlw 
Jamtery 
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fOENTTFlC AMERICAN 

January 2, 1915 

F |0R a complete history of the automobile refer to the files of the 
Scientii^ American. The whole story is there from the birth of 
the motor-driven vehicle, long before the first automobile journal 
was |Hd:>lis^ down to the present day. Week by week the biography 
if ^rkten',^ annually there is a resume of the year’s developments. 
Tfi^ seventeenth annual resume will be found in the issue of January 2, 
191$. The fallowing are some of the subjects that will be taken up: 


Hm Cir ^ 1915. One suppose that 

in nil t^se ot development the automobile 
had leached a point where there would be practi- 
cai% no further growth. However, the new year 
udiera in some 'important innovations and a great 
Oiany lesser improvements, which, slight as they 
may seem, n^ake fear greater comfort and con- 
venience. They will be described fully and illus- 
tra^ with sketches. 

littfiary TMtios and the Motor.' The abso- 
lute nefee^ty of the motor car in modern warfare 
has been demonstrated in the present titanic 
atlUggle in Europe. A very comprehensive article 
has bM prqwr^ on the use of the motor vehicle, 
, in ttaniqportmg guns, ammunition, supplies and 
® b«nring the wounded to the rear. 

How SnaaU Commamties May Have Good 

' Never in tjhe world’s history have roads 

baw, siibiected to such hard usage as in the 
nijaaBiit day, and never has the subject, of road- 
'' vifld so much scientific investigation. 

f ^ out of two and a quarter million miles of 
' ^ roads in this countiy, only a quarter of a 

improved with any form of surfacing, 
theire is siiU a great deal of work to1be 
cudamuiiities. Logan Waller Page, 
^ (Mac of Public Roads, gives some 
co-operative undertakings 
ritnke f ^ available for small 


Americsin Auto Coach Work. Foreign oar- 
body builders, instead of following standartl pat- 
terns, have shown a great deal of originality in 
the design of car bodies. This i.s now liaving its 
effect on our own car-body builders who are coming 
out this year with many artistically nKxieletl vehi- 
cle bodies. There will be a di.scussion of this sub- 
ject with pointwl criticisms of various models bolJi 
foreign and American. The article will he illus- 
trated with a score of automobile body designs. 

The Fuel Problem. The <‘nonnous demands 
upon our .supplies of liydrcK-arbon fuels have made 
it neccs-saiy to develop new methods of obtaining 
fuels volatile enough to be used in the motor ear. 
The Burton proces.s of producing gasoline has done 
much to relieve the shortage. .Just what this 
proce.ss is will be explained in full. 

Purchaaer’a Guide. As in previous issues of 
the Annual Motor Number there will be a table 
of American made cars classified according to 
price, so that the prespective purclia.ser may know 
what he can buy for $5m), Ijtl.OOO .$1,.5(K), etc. 
There will be a sihiilar ILst of commercial vehicles 
classified according to capacity. 

In addition to these end other artkles thert; 
will be illustrations and brief descriptions of the 
latest automobile accessories. There will he an 
oiling chart for the automobile, explaining what 
parts need attention in the standard chassis and 
' engine. A motorcycle trouble chart will explain 
where troubles are liable to occur and how they 
may be overcome or avoided. 


^ Colored Cover by Gerrit A. Beneker 
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Some Recent Naval Operations 

T he p«Bt two or Ihrpp wepkn have been fruitful 
In naval »|ieratioim. notably in the South Atlan- 
tic and the North .sea. In the flrat-named waters 
there was fought an ensaiienient which inuat be conald- 
ered an by far the unmt Imiiortaiit of the prenent war; 
In the North Sea there was wlfueeeed the first attack 
against the ahorev of England that has occurred for 
eevera) ci*iiturle«. 

The cruahlnp defeat and aiiiklng of (Jerman.v’a Pacific 
miuadron by Admiral Stnrdee was the natural ae<|Uol— 
we had almost aald inevitable siniuel — to the deatme- 
tlon of Admiral t'radockV aquadroii off the coaat of 
I'hlle. In the laat-named engagemeiit the tlermana, 
thanks to the admirably thought-out plana of their 
naval general staff and their wonderful ayatem of naval 
IntelUgenoe, were able to catch a part of Cradoek'a 
aquadruu and attack and sink It with au overwhelming 
coneentratUm of gun fire. Following upon this. It was 
Inevitable that Great Britain Hlnnild dispatch a fleet of 
vessels aufllcleiitly fast and jwwerhil to round up and 
sink the two armored orulm*i's and the few scout 
cruisers which made up Admiral Siiee'a Pacific fle*-t 
We know that the German fleet consisted of the 
armored cruisers ".VchariilHirst" and “iJnelsenau” and 
the scout cruisers "Nurnlwrg." "Lelitxlg." and '•Dix'sden.” 
The first four ships were sunk; the •Hresden" escat>ed 
to the Straits of Magellan and at the present writing 
Is still being pursued by Urltlsli cruisers. From the 
cabled dlspntcbes. giving accounts of tlie action. It Is 
evident that the Hritlsh fleet greatl) overpowennl the 
German fleet ; for it liieliided an old battlesliUi, two 
battle-crulsWK of the Tiivlnclble" t>|ie, 20-kiiot ships 
momitlng IS-lncli gnus, and several fust cruisers of 
smaller sl*e. That the flwt was powerful is snggested 
by the silence of the British government us to Us com- 
position: for If first-line ships had lieeii detached from 
the Home Fleet for the purposi’ of finding and sinking 
Bpee's siiuadron, it would be natural that the British 
Admiralty should not ulsh to make the fact of the 
absence of lliest- ships from the North Sen. or from the 
Home Fleet, whereior It may be. knouii to the Germans. 

It la concelinble that the weakening of the British 
battle-cruiser fleet iiiin baie had something to do with 
the recent raids iij <ii(. German laittle-crulsers along the 
British eastern ^•ot^sl These cruisers are among the 
fastest of their class afloat, haxliig sfieeds of 27 to 21) 
knots. Aval ting theiuHelrt>s of a dark winter's night, 
the.v’ imssed thrmigb the line of lilockadlng destro.vera; 
and their [ireseiice lii the North Sea was not known 
until, at ilawn. they began a iMiifllinrdment of ii few sea- 
coapt towns, which npiieurs to Iiiim- lasleil In no case 
more than half an hour Immediately on the conclusion 
of the iHVmhurdment thev turned and In all probability 
made direct for their home port. Their high speed 
enabled them to get hack long liefore the fast Iwittle- 
rrnlsers of the British, starting from their base on the 
Brlilah wiast, or perhaps farther away, could hoiie to 
Intercept them. At the present writing thele has been 
no iii^icBtlun that they Iniie lsH>n Inten^ted or have 
failed to return to their home isirts. 

Judged from the atandpolnt of strategy. It is difficult 
to understand <( he oldect of this raid; altboujcb it has 
been suggested that the Germans hoped td draw the 
British AM into ti>« opeh or lead them Into some 
maneuvers, say In wgtffs that were alrandy Inftntad 





iff 


with 0niiwn in which lheiBaeH««» 

ooiiM «itht ht an lUSviiKfage. Falliiw that, the otOy 
probable outnoOM hf tMi nttaek, which, in two eaoea, in 
defiaitOe of ^ iHa«M M «tirttla«a waftete.; w«a tnaila 
npoB nndafeMled tawwk one of which. Rehchefoni^, M a 
poptthiv watariag iteeA vriu ha to stir ' «p tbd narRiit 
fiplrtt of the EngUih and act aa a powerful Inomtttva at 
the recmltUf atatlohs. 

Ae ragegda the main battleship fleet of the Ganuiui) 
in whldH Is luctuded some sigteen dreadnoughts awd 
battle-cntisers, there seems to be a divMim of optuttih 
among naval men as to Its probabte eaurae of action. 
There are some, a small minority, who believe that, 
because at the overwhelming strength of the BrttMh 
fleet, the Germans will not risk the loss pf their own 
fleet in an open engagement, but will endeavor to pro- 
serve It Intact In the Baltic, so as to save It as an 
asset for the final peace negottatlons. The majority, how- 
ever, believe that the great fhfht will ti^ke |)la0e at a rime 
and under condltlmu riiosen by Germany, and that, 
although she will probably suffer a owhliig defeat, It 
will be at an euormons sacrifice of the ridps of the vic- 
tors. A German naval reiwrve oOtoer foodtetad to tim 
writer that when the Germans were ready they wehld 
challenge the British, and that the fi|d)t woald take 
place on the Dogger Bank. This agrees with «mr eon-, 
victlou that the Germans will endeavor so to maneaver 
ftiat the engagement will oecur in waters whieh are suf- 
ficiently shoal to be mined. It Is coneetvahle that their . 
plan might be to endeavor to lead the Britiah fleet over 
a previously laid mine field or into waters where a fleet 
of Bubmarinee was asleep on. the bottom and within 
striking distance of the British battJesb^i Jlne. 

The War. Industrial Reaeareh. and the 
American ManutSsctiircr 

T homas a. Bdlson’s remarkable echlevement in 
equipping a plant wbldi wonid Supply Mm with 
the carbolic acid required in the mshlng of bis 
phonograph records, and hitherto imported from Europe, 
has raised in the minds of mony a thinking American the 
very pertinent questinu ; Why cannot other mannfSctnr- 
ers do likewise? To be sure all manufacturers are not 
Kdlsous. On the iNber hand they can lay their prob- 
lems liefore research scfeutlets who for a oomperattvely 
small outlay can devise proceraes which ought to render 
many an American absolutely Independent of Bnrnpe, 
If the war stimulates this interest in indnatrlal re- 
search, if it will be the ludlrcct means of creating in- 
dustries which it s«'emed laqKiHsIble to establish in this 
couutry, the United Htates will iwollt far more than by 
the exiKirtation of munitions of war ami of foodstuffs. 

But the problem of im-reastng onr national wealth 
by Industrial research Involves much more than sclen- 
Ufle Investigation. The ecomnnic side must be consid- 
ered as well. Our scleiitlflc experts are quite capable 
of Noirlug any industrial problem that may be placed 
before them ; but they cannot solve the problem of 
comiietlug with cheap Euroitean labor. Bo long as there 
Is a great disparity IsOween wages paid In Europe and 
the corresjioiidliig wages fsild in America, It will be 
hojieless 111 many Uiicm of Industry to achieve ecomanlc 
and Industrial freislom. 

More important still Is the question of governmental 
co-operation. Germany's Industrial greatness was 0(111. 
talue.1 not only because her schools graiiiiated wonder- 
ful technologists, not only beoanse the German tu^ 
a natural love tirr order and system, but because there 
stood In back of each German manufacturer an Intelli- 
gent govemment which created the proper, condlttoas 
for the growth of Industry and which ambothed the 
path of the Industrialist In foreign countries. 

The relation of twluatrial reaearc'h to *the Improve- 
ment of those ludustrlen which have targe measure 
.depended on Europe tor their raw material and the 
attitude of onr Government toward Industries whieh 
might flourish If the reecarcb seteutist wm only given 
an oiiiHirtuulty are proMeras which are of such vast 
sigiiltlcaiice that the Bckntdtc American Intends to 
take them u{> in a series of arUclea to hc.puhltohed 
early In the year. One of our editon tas made a bor- 
ough study of the effect which the irar has bad upon 
American industries; he has interviewed .the foremost 
engineers, business iwm, and manufaetorers .In emr OUet 
industrial centers ; he has questkined Oovenuneot offi- 
cials on their attitude toward industries whieh ibost 
iH- develoiied not only by the sdehtific mkR., but by ayn- 
psthettc leglslattve co-operation ; and he has spent toMy 
days In the mure Important laboratories df thts cooistiy 
ill which Industrial research Is sow carried on. In uur 
uidnloii the Scientific Ameucan will pnhilsh 
serlie one of the most important ,^triUiitlolia to Hffi 
literature of American tmtustry which haievertolM^' 



i aotiMilr 

Ml is Ml# Mffiy 
it reiiuM''i«iiibMt 

it was aMuM *o btlh* g 

aWe. We jifll desire peraiaiL..., 

but a iMm'iiMd' on coittmh'tmy 

toon Ideals' 

eons 

Beans. lM«ah 

tyve^'M 1dasm'‘4»m 

not be tnie ’«»' these tm-mm aalhma^'haw . 

contpon cxmIhM^ *>>>1 

toss they af«'a;t 'VmH aad ,i^y t® reuaia ai», 

beeauae^ffi! ttoAv .e«Miwa;la»flW)«e .nnd^afl 'thg,t,ffiaffi|.'a- 

bond hnpitea. The spread of a ianguagieJa 

faigMy impoTtant and desirable potUM 

for the nation ot (hat tengUage. Mtdnoe IffinesM 

Italy more and More becattse all ovey ttolif ia 'the 

Frenob aovel, as JR. O. Wells points, did. 

Influeucee the spread of a language? ,l*vltaaii)y.' and 
most permanently, tlm amount of tbodght vototoingd ln 
that language. Consider the (act that tr* VWiMb- 
tpeaking people piactioaily have to loam iMdb M 
German in ordef to hasp abreast of -oiir ttam. We 
don't bother ebo^ leerainf Tncktah beeanre Ooaipatn’ 
tively little of inportoace to ns Ig eapreared in Mffilgh. 
By raising the oaaltty end gnantlty of vatnaUe 
expreiMed through the wadM d 
we iniffimse tlto niread of thg^t lania^^ d aiptead 
which carriea mlOi it deaiiable poUtieal mmmmmm 
of the greatcet importanee. 

This causra a new polnt,^ Ry endowing and oCkMs 
wlse encouragiiig scientlflc rcsearejh U) a eoontiy tr* 
help to enrich the thotmht aapreeaed in lha language of 
that country; which makea fw too ewtoDatUi of jCluri 
language and never for the taCroMOd poBffioai 'toffiOrb- 
ance of that country. Wo iavw that goywmmkhta dare 
nothing for knowledgo oa soeib, hdt we know they are 
interested in politlos. Perhapa (ben, by Insisttog on the 
political Importance of scienoe we sMy get a govern- 
ment to consider more favorably (bo adoqnato endow- 
ment of scientlflc research. 


CWkiiyr tito lEMwi vf Flmt Piwwwi 

T he Federal Hortlcnltwnil Roard. which repro- 
sents the American end «»r a movement now 
becoaaing quite general In hObatt of cheeking tb« 
spread of plant diseases and' insect pseta by msaiM Of 
snltaMe quarantine and InspecHoa methodr, has oom‘' 
plated two years of effective work, aome detalUt of 
Which are set forth in the second annual admtals^tlvo 
report of the board, just at band. In the oourao toa 
last fiscal year the board and Its ooliabotoibtn dotaeted 
a great number of InlMed idants to prooras of ihlp* 
meat and proclaimed several tpunintiiies, both .doUtastie 
and foreign. In all, tol apectos of noidotM Inseets apd 
60 fungous diaeases were fapwM on shlpmeifto Mn 
abroad. »y pceventing too ehtry of these pesto the 
board has, to ga«h (»<»• Ma^ ofll What UM 
proved a wldeiqitoad difnatgr to Amerienn cnipn An 
especially noteworthy Wto Rl Ihg^ ^ ^ iwb^R#* #tok 
bMl-wartt, affilch'' Is ■ww dotilf iptiMine dawifii'' W>dbt. < 
ton to l%yptt.g|hd was' ^>*41 bd -seyeml toignlMM'' of 
Egyptian cotM offered IbC fot^ at toe iff 
jogw ToWt ^'Rtoton., -its ppctSly giWa larWkRMfln 
toe cotton eegd' ,*# ** iM 
'sitoarton.iS' WtoO ai«>)« torkntor,^ M 
worm may tmt Ojutyto' sitol-ebiffiM'«a)'|^ . 

*. worma ha to Mi fwind, to,lfiMiid IwiMfto'**’ 
yglM * -dtoitoot ‘dangar .from too; «a« # m 
eopeffittoF to abntopMi diilH> > 
in .tog-dM of tottoh ddd 
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•aqr jiMo^ lb b IWiA Mbn. and tho opMMnr no Uncer 
Mbda i« bww tb* mbAnwry toUithoiM hwd-pleee. 
IflWm ti bi Moaidand dMiHbh, tiw ttUpboM mb tw 
bttbbot uttibdw «lM nmadiBt pMtoftiM 

XM IWifMd* |PM(twwrt»«r*.— Wblla an inuamM 

BMblMr At MPwiOMttt* liav« baen auriad out during 
A* |MOt oiw InniAud ond fifty yMn to Moarteia tba 
oitota of oleatrioal outrenta on pUnt growth, v«ry little 
hM harotolom been done toward eaptaioiiic «i«h afibate 
M hm baeo noted. Writing la the Aimal* ej Botany 
(Inodoti) MtaiM. R. C. Kalgbt nod J. H- Prieattey ndar 
to Aa axpattnaata ot filr Ollvar Lodge and othaw, in' 
that an to e rwaad crop or an aariiar ripeatng 
taay be the randt of eleatrioal trantmant, and daeoribe 
thair own aa|)«fawBta to iatmomaa artietW thaae re- 
aolto mi^ be due to the «Beot of elaatrioat aoaditione 
npoa the napliatioa of Aa iriant. It wee found that 
dhreotonweataoradanalty MM to 1(H amparea have no 
Offeot upon the reapirotioa of peaa other than that due 
to atootopanylng ohaogea of temperature, while over- 
head ditobto fe produeing a aurrent dendty lew than 
a X Km H^paNs have no aSeet on recpiration. Higher 
eunenti pn^uae a definite inoreaM in eartion dioxide, 
but thia ia attribntod wholly to the riae of temperotim 
ennaed by the dinahaige. Except by virtue of ita tem- 
pimtan elleet, an eleetrieal manat appeara to have 
no iafluenee open the reaiuration of a plant, and in the 
ganal fldld experimanto tito riee in temperature ia negligi- 
We. 

IVemh WlMlaw statton In the Far EteL— Aooordlog 
toMItorta in the Paria Jmrnala, Ae new Freneh wireleaa 
atnllm at fibaaghid wtfi rank among Ae prineipal eta- 
thms in the extreme Orient. The apperatu* left France 
laetapring, but the natter wne kept eeerrrt for the time 
tort aetoedther towttry ahOutd aotleipata the movement, 
the atotien riM aet np in tha French oonoeairion et 
ShMi^ wlltoNtt ita bring made known to the public, 
•nd & the Cfidaoto TWW wtrpriMd to eee the inataUa- 
^ R iaaafe toaay that ttefripraMatatiTea of European 
ttini(!>iedima et thta planh, tnini nrnn 
nmetd, fhepmiAi^’aWtottiaolin^^ 
and ia «trt totot )tori|ia*4 toto Pat to be pat up in China, 
1^:4eidgad^ to to dayt^ 

■dlM<‘4^5g^ M'iKfiltm theap-.Aataimea ere much 
_ Mtoai^ ft>r;rifl&,^'.p^‘ «P at l,dOO milee. Ana 

, ritirt^wES’ wSa! 

’ ' ■ data that may 

needed, 

' ' -* 'i — - 

w '-driliaaiMy to prtoate 

,WMlNatlfc,riAtoy aan- 



. ' ttorth Felar Bxpedltton. which. 

apto.’wWfiig ■'beito j^dtrt , peatponed, wae to have wiled 
nagt aunmir. haa JWW been indefinitely poatponed, on 
adriinint <d Aa Bhropeaa wnr. 

‘^iriHtog wfA Ae Cianwra*’ ia permitted, under cer- 
tain reatripttopav on the na t ton al bird renervationii, where 
of edurea a pprrieidariy happy hunting ground is offered 
to Ae pbotognphie aportman. PermiU are granted 
Attly frftto <gga have katofaed, and operatora are allowed 
to WItok only arhen aeodmpanied by a warden, ho that the 
birda may not be undnly dUturbed. Malheur Lake and 
KlamaALriie, Ongmi, and dear Lake, California, have 
been tovovtd by Ae pbotograiAen. 

EwtAtorilin Bxflerallena, — Following its ouatom of 
raotnl yean. Ae SmlAaonian InatituUun has juat iaaued 
a raadaUe and aUraetively IHuatrated amamary of the 
vattowa e(cpedltioaa and other forma of field-work oun- 
duetod by the Inatitution and ita aeveral branohea during 
Ae yner 191S. The flrat taction of Ae report, giving an 
eeeeuni of fieeiatary Wahmtt’a geological explorations 
in A* Canadian Roeldw, ia illuatrated wiA aeveral 
beantiftd pbotogrmAa of moontain eoenery , in the making 
of Wldeh Mr. Walcott exoria. The other undertaldngB 
rwatded to thia repmrt are mainly biriogioal and anthro- 
polegleal, and extend over a oonaiderable part of the 
woiM. 

Fkilipptaa kaphalt-Seveinl i raoent reporta from the 
PhDipiiinaa have indicated that much importance is at- 
taohed to Ae diaeoveiy of aaphalt depoaite in those is- 
tonda. H Ae depoaite tkould prove to be extensive, 
Ae Far Eeet genendly would benefit by the discovery, 
ae A* afgihalt need Am ie now all imported from Europe 
and the United fitatea, eapeotolly from the latter. The 
latoat infonrtrtfam le Aat the d^orita oonaiat of Ae 
variety of towd eephelt known m uintahite (from Ae 
Utota Mottiitatoa, to Uteh, where Ala ndnend ia found 
in abnadanee): aleo aa gilsonite. They lie a few miles 
inland tomklito wwt ooaat of Ae ialand of Leyte, some- 
wheie between' Ae> towna of ViDaba and Leyte, and 
afvnral mineral elahna have already been located in the 
vieiAity of Ae princtoal outorop. 

Clara Iriand. off Ae weet ooaat of Ireland, flunous in 
Iriab hiatoiy ae the borne end haadquartere of the six- 
teeuA century ohiettalnaw Otaoe O'Malley, ia the aub- 
jeot of » remarkable aeriea of memoiri now in courae of 
pubBcation by Ae Boyat Iriab Aoademy, and oonati- 
turing what ie eelled Ae “Clare Ialand Survey.” The 
inveetigatioae reppaeanted by Aew memoirs were earned 
out by over one hundred apeoialiats in the yearn 1900-11, 
and cover Ae flora, fauna, geology, meteorology, etc., 
of Ae island and Ae adjoining mainland. This par- 
tiuular spot waa oboaen aa a typical area of the west coast 
of IreUud, a region which provides some of Ac most 
interesting fauniatic and floriatic problems of Europe 
It is claimed Aat the report when finished "will provide 
Ae moat complete survey of the fauna and flora of a 
definite area which has ever been made." Special at- 
tention baa been given to questions of geographical dis- 
tribution, dispersal, and ecology, and to the influence 
of hiunan operations upon Ae flora and fauna. The 
report will include descriptions of some 50 species of 
pluits and animals new to ecience, heaides records of 
about aOO imeoiea new to the British Isles, and at least 
1,000 new to Ireland. 

A WwM Weather Bureau has been Ae chcriahed dream 
.of many meteorologists, and in the current number of 
Symono'* UoUaralogieal Maganns Moaars. W. M. Hays 
and H. H. Clayton ouAne plans for such an inatitution, 
eapeoiaOy wiA a view to its use in improving crop wti- 
matce. It ia pointed out Aat “Ae weather is the one 
great varying factor in crop production," and that by 
using the local records temperature and rainfall and 
of destructive atorma Ae proapecU of crops can be fore- 
told, often before the crops themselves indicate results 
of dimatio changes. The proposed bureau would co- 
operate oloeely with the International Institute of Agri- 
edture, in Rome, which was founded primarily for the 
purpoee of putting Ae work of crop reporting throughout 
the world on a rational baais. We would auggeet, how- 
ever, Aat an internatiionri meteorological institute might 
properly undertake Certain taaka not mentioned hy 
Heaara. Hays and Clayton. One of Ae most urgent 
desiderata in meteorology ie Ae collection, unification, 
and pttblicatioa of oliinatio aiatiatioa from all parts of 
the world. At preamit tudi data aa exist are fragmen- 
tary and heterogeneona even for the countries where 
nKtnatolng y hM been most asaiduoualy cultivated. For 
example, we have hardly any atatistios of the annual 
and monthly snowfall in moat parte of Europe, where 
such information would be of great intereat just now in 
<innp«wrinn wlA Ae War. On Ae other hand, there are 
vaat iMtona— notably in SouA America— for which no 
climatic atatritioa-of any kind exist. An international 
WMtiiar bureau, anadogoiu to Ae magnetic bureau of 
the Oamagie l^tttittion, would promptly enlist Ae 
aarvioea of miaatohariaa, planters, etc-, to these neglected 
mgtotui to the tgl^ M fil^ np the gapa in the m«aent 
«riMu M mntoonc^M rtatiooi. 
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Automobile 

A Michigan Inventor’s “Rubber Foam."— Tlio French 
material, called “oanutchciuc toam" which was described 
in a recent issue of tlm Htikntific’ Aurrican, has an 
American counterpart, patented under No. 1.115,031, 
by a Muskegon (Mich.) inveiiUir named Htauntun Oray. 
According to his metiiod, the rubber oomfOTunTii is mixed 
with a light bydrocarlion solvent, preferably ben7.<*l, 
Itensine or xyh>l, and brought to a fairly stiff constit- 
uency. It iH then placed in a va<tuuin and the vulcan- 
ising agent U added for a sort of "cold'’ vulcanization. 

Motor Fuel in Germany. — Late information from Ger- 
many IS to the effect that alcohol and benzol nro the 
fuels now used almost exclusively by Ae government 
cars of all descriptions, and that the only motors that 
absolutely require gascjlitic are those in the fast aero- 
planes. This has rdeuMsl tho pressure on the supply 
of gasoline, and tlie embargo pliuied on this fuel at the 
start of the -war has boon raised, so that privaA owners, 
at least those who havo been aide to roAm their oars, 
find no difficulty in getting supplies most anywhere. 
Benzol and alisdml are uwwl either separaUily, or mixed, 
and Aere are several carljuroters in use in Qormany that 
will handle these fuels Natisfaetonly. 

Automobile Trade in SouA Africa. — A Vienna journal 
states that according to consular reports, automobile 
imports in British South Africa for the year 1913 reached 
|5,504,(KX), compared with $‘2,79ll,(XX) for the preceiling 
year. Half of this great import trade enters Ae isiuntry 
by way of Port ElizalieA Out of Ao above total, tho 
amount for Groat Britain is t2,2nO,(HX), in ri>uud numbers. 
United States, *1,920,000; Canada, »StK),(XX), Germany, 
*3,000,000. As regards Franee and Italy, who formerly 
dominated the SouA Afnean market, they now figure 
for only *1,900,000 and *101,000 respectively. The 
tendency of Ae African importers is to seek a low- 
priced car, and Am favors Ae extension of Amerioan, 
Canadian and Gorman trade. 

Englleh Makers Abandon Annual Models. — Some Eng- 
lish builders of pleasure oars havo abandoned tiie old 
plan of bringing out a new model each year, whicli is 
adhered to during the su(Kj<<tslirig season, and now in- 
corporate any idea that they oonsider a desirablo im- 
prevemont in each new lot of clinssis that is turned out. 
One influonoe that has tended to bring this about is Ao 
greatly dooroased demand for pleasure ears at the present 
time in England. This weak demand for pleasure vehi- 
cles is making itself evident in another direction, for 
makers who havo heretofore turned out four or live 
different powered oars ore restricting their output to 
two or three Bizi's, a result that is probably desirablo 
for many reasons. 

Folding Ribs on Inner Tabes. — Preventing puncture 
of inner tiilxAs of auUimohile tires is one of Ae most 
proliUo fields for the inventor. Hundreds and even 
tiioiiHunds of scliomes have been devised, some of Uietn 
working very satisfaetonly One of tho latest, which is 
as umque as it is said to he offootive, is the placing of 
thre*' separate and distinct ribs on the inner tube. Tho 
shapi' of tliese ribs is sucli as to form small airspaces 
wlieu the tube is blown up, thus adding oonsidorably 
tu the resiliency of Ae tire The greater thickness of 
the inner tube and Ao difficulty which a nail or took 
would have ti) jK'nctrato the entire tubi' reoomraend this 
invention to the lUtentum of Ae motorist. The few 
tubes made aooordii'g to this design are stated to have 
given great satisfactioTi 

Two Ingenious Automobile Devices. — Two new de- 
vioes designed for attachment to automobiles that ro- 
oently have made their appearance on the market give 
evidence of considorable ingenuity. The first of these 
is designed to show when a oar is used without the 
authority of the owner. It consists of a small case 
containing clockwork which unwinds a strip of paper 
past a needle. The needle is fastened to a delicately 
balanced horizontal pendulum and perforates the paper 
when moved by the vibration of the oar. The tape is 
marked off in divisions of time so that the perforations 
indicate not only when tho oar was used but also the 
length of time Tho other device would seem to have 
been long in demand It is a simple grease cup with a 
quick detachable lid so that the cup can he quickly and 
easily filled. The lid is held bj' a bayonet look. 

How Would You Disable a Steam AutomoblleT— The 
present European imbroglio which is tearing at the vitals 
of foreign countries lias already had a number of curious 
results. Not the least ounous is a contest which has been 
started by a foreign contemporary with prizes for the 
best answer to the question, "How would you disable 
a steamer?” The disablement, needless to add, is to 
prevent the vehicle getting into Ae hands of the enemy 
m workable condition Quite a number of oontestants 
have suggestiid that Ae valves of tlie pump and injector 
be removed; others, have suggested hundreds of other 
ways in which a oar might lie temiM»rarily disabled with- 
out working permanent injury. The prize winner, how- 
ever, suggested that Ae motion blocks be removed. 
Theee are easily taken out and carried away, and cannot 
earily be roifiMed, 








War Experiences of an'i^ir ■Scout«l5“V';''?(| 


The Dkry of an American Volunteet Wiiji the Aviation CorAi otiite 
By ^ncleridc C. Hild ; 




^ H«la«d with the ilexlr** to imrtiolimln lo ttvB eta- 
lllct, ttiMl thin dmlre grew day by dey until HohUy I 
WUH oI>11k<>U to ylold to It. 

It mutteriMl little to lue which of the warring nattona 
I would join, uiid finally 1 chose to throw In my lot 
with the urmy iKineeHHiug the largest number of aero- 
plaueM. Having l)een a close Observer of aviation, Mh ' 
here and ahroud, for the past four years, 1 came to 
the eoiicliiHlon that SVauce poeseaaos the graatfiat noni* 
tier of aircraft, and so I applied to the French govern- 
lueiit, on Auguat .list, through its consul-general In New 
York city. 

My applh'allon was Immediately actwl ui>on and iny 
voluntary serviceM aettepted. It was arranged that 1 
should leave New York- Saturday, HeptemlM^r 5th. on 
the French lAue steamer. 

Up to the week before my dejairlure from tlte United 
States I had t>een giving w<>ekly exhibitions of flying 
throughout Now Jersey, and I Immediately canceled 
further contracts and placed m.v <K) horse-iiowcr aero- 
plane in Mritrage 

The French consul-general presefited me with two Im- 
tiortant letters of intnsluctlon, one addressed to the 
consul-general of France and the other a personal let- 
ter addressed to tlen. Oiolraii, the mayor of Nice; but 
shouhl (Jen. (ielran not la* conveniently located, the 
presentation of the letter to any military ottlcial In 
France would accumplish for me the same purttose. 

Off to the War. 

When the French steamer “Kspagne" left New York, 
on Serrtember flth, 1 was on Imard, together with sev- 
eral Americans and about 700 rtviervlsts. who were g<e 
Ing to France to fight their <*ountry’s battles. There 
was much fun and exritcwt-vt during the voyage, pleas- 
ant weather favoring us during the entire journey. The 
cabin passengers were shown every conslderalloii. but 
the 500 reservists traveling third-class were treated no 
better than cattle, which was rather uncalled fur, when 
it Is taken Into consideration tliat they were leaving 
Mielr families and friends to defend their country’s 


The Mifftae of thdi ortMe, a aviator I 

I In thU ooaatrVi iea» impelM bp a — 

»itr« fo a««ilr VHth the 

Bit tattoui eaperimtot teitk Frmeh rod top» bo- 1 
fore boi$w admitted to aervioe, the tt$tt he %— 


\wo»t, hie fiiohU i 


: the ernvmp't oampe, 


witkia the Oermaa ttnee, together toitk a 

of the iatercetiog aide Ughta on the amdUtone to 
Prance durU^ the tear, aPe deaerlhed hi a aerhw 
of three artMea, of iehith thia ia the fliVt.-’-Bamo. 
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Mffona dgy :j» 

Ftvoch ■ommi.iatima 

Upon ■ 
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to the PM* Oi Hkvre. We ^ 

im Idtk, di T ‘A. ■!«., lu a 
oflMgis -* 1 ^ tailing no 

to land, be^nae nte had to niidW oat 'k*{Wn» lOlW Atr. 
before we tandoA, gml then to the jmifWr agOui^m 
the day vha diaamhukad on FwBCil aoU. 

find Tape et Havre* ' 

Together with a fdiew avtntor, h Mr. A. Flk«*, A 
native, <tf Frax^, Whom I had hflown tpr nevend 
and Who mtnr^ to f*aoo« on the aMW itaaifi^ to 
serve hto oimvdrp, me went to tlie Bimaii.de fM^erillte* 
ment, et de Phalohoarg, where, upon intMittg' 

Uon of my, lettem frean the coosnbgeneeel «t New 
York, I wu firen an immediate InttfifleW witth the 
oommandan't, Aa 1 coidd not apeak kny F(eneb« Mr. 

and amoothad aWgy 


* Copyrighted, 1914, hy Mann k Co., Inc 


The author In Mt French aniyorra. 


The oonuhandant looked through my pepere olte* 
fully, and after convincing himself that X waa the pdrfy 
named therelu be Informed me that he amat tele^hb 
to the Minister of War at Bordeaux for tnatsooMoae, 
and muat await reply. My case Was a new one to the 
recmltlng office at Havre, aa he bad not dealt before 
with any Americana who wished to Join the aviation 
coips. In the meantime, while waiting for the reply, 
I was to pass the physical tMt and sleep In the dormi- 
tory of the Sixty-ninth Regiment, the barraeks of which 
were a few blocks off. 

After luncheon 1 visited the Slxty-ntatb Regiment 
harracEa. where a great many of the aoldlen there 
were engaged In throwing beds ont of the uimer story 
windows, which later were carted Away, and I learned 
from the captain in charge that as there were onlp 
(CenetaM an gege MO) 
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Mr. HUd’s commieslon as pilot in the Aviation Corpa. 
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Tiansparency 
for Infra-Red 
Rays* 


Application of These Rays to 
Telephotography 


By G. Michaud and J. F. Tristan, 
Costa Rica State (’ollege 



PIf. 2.— Same view ae Fir. 1, made without a 
acrcen on an ordinary faat plate. 


ttUKUta « th* varkftM oolora wMoh 

aito mkr 1M tiMiAi immMb* WfHl bat little under- 
Mooa a atOf «lWI atwn «1 Mib JCmM jBaytelsh 

^ wattMtaW OC Uabt hr CMWaa mole- 

on^ Wliji hie «b«l UW arwrp-leiisch of light 

wM fw^lleot, be prohahly did not mUin at once 
that h*. h«i4 fdond a afttlal^cliorr eotplanAtton for all 
the coliiek, wbeUwt hioe* gMaih yaUow, or rad, whhm 
can b» obaerved In tba alty, from midday till after 

nitra-vlolet, vlotet, and blue are, In the order In 
which tbay atu named, the radlatlona whlclnmre moat 
aeattered wheb aolar light paaaea through a thick layer 
of air. Pltra-vlolet in invialble and the renuiant mix- 
ture of ylolet and blue appeara to ua a« blue, owing to 
the fact that blue acta more powerfully on our retina 
than Tl<det doea. Such la the cauae^ of the blue color 
of the oky. The atmoophere acta aa a ray fllter, which 
acattert* In many dlrectiona moot of the ultra-violet, 
vlolot, and blue, and allowa the paaalng of most of the 
yellow, red, and Infra-red. If, aome time before aunaet, 
an <i(iaerver turna hla back to the aun and holds vertl- 
oally above hU eyes a sheet of white paper, in anch a 
way aa to have the direct rays of the aun fall upon 
the paper, while be sees both the blue aky and the 
paper aide by aide, he tana an opportunity to compare 
the color of the ray fllter with that of the Altered rays, 
1. e., the color of the light aeattered by the atmosphere 
with that of the light which baa pasa^ through It and 
which la reflected by the imper. Even at noon, In 
June, In the northern bemlapbere. when the atmoe- 
pherlc ray fllter la aa thin aa It may be for a given alti- 
tude, the paper la tinged with a yellowish hue. Paint- 
era are aware of that fact, and, aa a rule, exaggerate 
the yellowiab effect when they wish to bnmh a aunny 
at>ot 

White light which baa loat aome of Ita blue and violet 
cumiMuenta aiipeara oa yellow. If, however, It has loat 
not only the ultra-violet, violet and blue, but also part 
of the green, that la to aay part of the wave-lengths 
which come next to the blue in the list of colora ar- 
ranged by order of deoreaalng wave-length, red" aa 
well aa yellow predomlnatea In It and gives It an 
orange or even reddlab hue. Such a phenomenon oo- 
cora at aunriae and aunaet, when the aun la near the 
borison and when, owing to the great obliquity of Ita 
rays, the thicker atmospheric fllter has begun to acat- 
‘♦ha tfStara, Saptemter Tth. loi*. 


ter a notable proportion of the green radiations. Such 
a thick layer of air remains fairly transparent, then, 
only for the less refrangible wave-Iengtha : orange, red, 
and Infra-red. High clouds, when illuminated by rays 
thus Altered, take beautiful orange and red colors. 

Oocasionally, long after aunaet, when general dark- 
ness haa come. In atmosiAiertc coaditiona the nature of 



Fig- Sw^-Thc Sierra Candelaria Mountalno, aa seen 
from San Joad, Coota Rica. Photographed in 
infra-red Uffht. 



Fig. 4.— Same view aa Pig. 8, made on an ortho- 
chromatic plntc with a weak yellow screen. Dta- 
tant objects appear about aa the eye aeca them. 


which baa not yet been made quite clear, a corner of 
the weetern sky will bo seen to oaaume a dOep ruljy 
color which the phyalolat who baa aomewbat dabbled 
Into spectral atudlea will readily recognlae aa the ex- 
treme spectral red, Sunlight, in such circumstances, 
has traveled through « maximum thickness of air. It 
prolmbly lllumlnatea tenuous dust jmrtlclea which stand 
far above the clouds, with a light In which only the 
greater wave-lengths, extreme red and Infra-red, have 
been left ; a ltid«t which the eye could not perceive were 
It not for the fact that everything else has been sub- 
merged into darkness. It would be extremely Inter- 
esting, when such phenomenon occurs, to take a photo- 
graph of the western sky with a plate sensitive to the 
infra-red, some time after the vanishing of the very 
last glow of vlathle light. That au Impreaslou would 
be made on the plate la prolmble, as the Invisible Infra- 
red radiations wUl atfll pass throngh an atmospheric 
layer of such a tWekneaa aa to Intercept every other 
radiation. 

This curious property of Infra-red ll^t auggeate Its 
applloattoo to tatophotography. H the eye could be 
made, even tmnpordrily, aeosttlve to the Infra-red, the 
saim pr(«wrty wocOd find a ready opplloatlon to tete- 
Viidoii, aa one of tiw greatest obstadea to a clear vlalon 


of far-away tcrrestrinl objeds IbniiiKh n iinwi-i-riil tele- 
scope is the blue hsJie wblcb wpsps iiiiil luiitmlly bides 
everything. Tclcpbotograiihy with iiifni icd light wim 
adteroptisl for the first time bv ns In liMl'. with I’rnf 
Wood’s fllter. The results, which Iuim- bis-n itiibllHbeil 
elsewbere, were encuiiraging enough, but the letigtb of 
exposure (from 15 to 20 mltiiites for a sunny liindsenis-, 
with the greatest lens nis-rtiirei forbade many appli- 
cations. As the sensitiveness of ordinary plates comes 
to on end with any wave-length longer than that corre- 
stMtndlng to the greea, sis.'cinl plates, laanufuctuml b.t 
the English Arm, Wratten & Walinvrlgbt of tlroydon, 
wore ns«.sl for those earlv altcaipts, These plates, ex- 
prossly made for spectral stnilles, are somewhat sensi- 
tive ,to' the infra-red, hut only us far ns wave-length 
8,000 A. U. owing to the fact that the main object of 
their makers Is sensitiveness, not so mucti to extremely 
long wave radiations ns to every visible raillntlnn 

During several attempts to curry this sensltlvenoss 
farther on the Infra-red side of the sjaTctrum, the writ- 
era used most of the dyes which have been recommend- 
ed as good sensitizers for the red, namely cyauln, 
dicyanln, chJororth.vl, alizarin bine S. They found In 
the last named of these dyes a sensitizing agent which, 
when used la combination with silver nitrate, besldea 
allowing them to reach a region of the sijectrum which 
waa probably terra incopntia for the photographers, re- 
duces the ex post! re to some two minutes, for a sunny 
landward, with diaphragm one eighth. Such plates are 
easily sensitized and yield cmistant results, but must 
be dyed by the exi>erlmentor himself, as they begin to 
lose their remarkable optlenl proi)ertlea a few hours 
after being sensitized. 

The accomiwn.vliig photographs of mountain ranges 
some 8 to 15 miles from the city of San .Tostl, 
Costa Rica, give an Idea of the wonderful clearness 
of vision which wsmld be lK.'stowe<l u|Mm our retina with 
the gift of sensitiveness to Infra-red light. Fig. 4, 
made on an orthochromatlc plate, with a weak .yellow 
Berw'ii, shows the far-away, hazy, monnpda about oa 
It apismrs to the eye. In photographs (not here repro- 
duced) made with nlsuit the shortest wave-Iengtha 
(3,lfi0 to 3,200 A. Tl.) found la sunlight at sea level, 
the mountain laage has all hut vniilshed. If ultra- 
violet wave-length 2,11S A. II. were contained In sun- 
light in the lower ri-glons of the ufimiaphere, and tvaild 
(Concluded on puiir SSI ) 



Flff. 8,— tena Vlaw H Fit. 8. Photographad wUh- 
mt « Mraan on u ordinary fast plate. 
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An EnglUh oCccr iartifiiJBttaf a MaotiiMt iwHy wttli '* dNMiA tlM> aMt •( fa 

Strategic Moves of- the War 

Letter from the Military Correspondent of the Scientific American* December 19th, 1014 

The Campnirn in Franc* and Belgium. <jermHiu repu1|t*d tb^ie attackn with large loaaea. Tbia flauka of thft great battle Uiie tbnt etMWlMi flW 

T he genornl aggrt^alve campaign of the Alliea to field is the moat likely line of advapoift for the BrtOah CarpaUiiMt Mounthliiis to toe Bkat Praiid aip ' jMi|ar 

drive hack the tlcriuan line liaa not doveloiHxl defi- and Belgiana when they start their imicbdieralded for- north of Warsaw. From toe north.toe (jtwmtWf WiitoMI 

nltely yet. but many signs point to Incrensing Hotlvlty ward move.* Jf' these attacks nre atrw^ly.'.’j^psss d It forwnr^.an amy from fik>Mira to Oto •Ifdrt lb b** 

on the pert of the former The beginning of such a will Indicate the commetKwment of tois'lggnwi'ee luove hind the Rtisslan right itoak. At the «iUB» thM tt* 

cauipHigM would naturally consist of attacks all along The confidenoe of the French to tbiriir "pre^t port- Austrians made an advanos toon tiM Chlpkhllllb MtMni-' 
the line from Swltierland to the North Sea coast. In tton la indicated by their adntoHdoB of earjtoi reverses tains in an attach on the rear of tha Roiaiai) fUigh* 

this way the Allies would try out the strength of the that have been concealed until now. In the Ohanines The German expedltlonacy army under Oem |/hnnbfila 
(hjrman defense and would he able to locate the points and Roye district the French have regained Rouvroy. advanced from Osterode and Boldaii ’to JEget F rtbnto 

at which a further attack In strength would have best Parvillers, and Andeehy, three miles west of the line of and defeated the Rusalans sowtheaet of lOawa. Vtopir 

chances of success. the above cities. While the French seem to have now further advance carried them to Pmaynsa and Ohnha* 

Two Important considerations Impel the French aiul regained the upiier band to this district, they were evl> now, twenty-five mites sOnth of tJUp Genua boldAr. 

British to adopt a vigorous campaign at the earliest dently driven back three miles la the fighting of the Their object to this move was net to WMto 
moment warranted by the state of their military pre- preceding mouth. men in an attato on the grut BUMlaU foitrem at Nttfo 

liarediieHs. One Is the decrease in power of the German The plateau in the angle I>etween the Alsno and the Oeorgtovsk on the VtotniS northwest of hltotiMlW. tt 
armies that would result from demands for active op- Olso rivers has lieeu the scene of especially vigorous wu to strike soutbeutward toward Pnltosh «|d l^t- 

eratiuns on both their eastern and their western tior- fighting since the armies first confronted each other in Jan in an effort to capture the main raUrud tWltttag 

ders. The other is the impoHslblllty of considering |)ea<-c this district in September. Tracy.le-Val has changed from Warsaw to Petrograd. Tfala Itaa of oonmitiniea' 

terms while Germany occupies a largo part <•{ Belgium hands « number of times, in spite of repeated attacks tion is so important for the Bawdaus that ttMff wnnWI 

and France. , uiiU counter-attacks, the oiqxislng lines have not changed neoeewrtly have to msh a large number of troogpa for 

It seems evident that all of the eorobatanls-bjie with- iMsltion materially. Its defense. The Russian campaign west of fba Vlstola 

huldlttg news of their movomonts for several da.vs In From this point to the Vosges Mountains the oppos- would be corre81|)ondlngly weakened, 
order to avoid giving Information to the enemy. While Ing lines have nowhere moved suBloiently to riiow oa On December 14tb the army of Gen. FraattoM waa 

(he enemy of c(iurs(> know of the fact of (be iittaek on even a large scale mop. At Varennes, whets the battle defeated at Cieefaanow and waff fbroed to fall bffito to 

eertaln positions, they necessarily have only an uncer- line croe^ the upper Aisne, and at Ailly and Apremont, its former poaitton near Wawa. Tlilff rallevea tUe Bnff- 

tain estimate as to the Importuuce of this move in rbcii- one and five miles east of 8t Mihlel, the French have sUn rlgbt flank of dangor and bnahlto fibsm tb gIVc 

opimiient’s plans. The dispatches of each armv to its made repeated but unsucoessful efforts to break toroagh gruter strength to tbetr battlA Una went Of Wamaw, 

home gov<‘rument iirc valuable Information to the the German Hues. On their left dank the natopatgn baa been going In 

enemy In tlmi they betray inside history of the plans. In Upper Alsace the Germans have not only checked favor of the Austrians. The ^salens bad adv«»offd to 
For this reason It is out of the (inestlnn for any first the French Invasion, but bavo recovered ground to a Wteliceka and DobCyce, ten mlleff from Cracow. The 

rate military ts'wer to lermit real iiews of the oiera- slight extent at both points. East of Tbann they have advauce of an ^V|fftiio-Gei3naa array glong toe rallrpiid 

ttons of the armies to l)e [)ubllshe<l without restriction. recaptured Htelnbacb. By a flanktog move along the t^ovt toUlwM to tbreato>^ Ibto nXQliffOd. 

It was such a distmteh, published in the Ixmdon Hwiss border they reached Pfetterhausen on the French poffltton that tbOf Ward ftoCed tp fell baife to Nlltool' 

STtmes In August. INTO, that Is cr(>dlted with Imtraylng border and forced the. French to fell back to a position eMto, feurtWHl Hdluff togt CStoCOW- 

to the Oermuus the move of Marshal MacMahon's army west of Altklrch. ' toritot^ 'dnifetog feftd ^ muto by 

to relieve Metz After a three days' march toward Considering the entire battle line to France and Bel- UMKMigh WMto (dt toe OaiqMttli^^ 

Paris on the mlsluken estimate that the French army glum, the advantage In the fighting during the week lies the eoat Tbuy^ Mftoed nortoatgvft to higga 

would be found there, the German armies rtselvcd the with the Allies. The numerous attacks that they are . oaptund OQIttii.. By A ttotoor adtonoe to 

correct liifornintbpii, turned north, and sncceetletl In sur- now making show a marked change to their plan of tot Off {feo 

rutuidlng MncMiihon's army at .Sedan and forcing its operations. A significant item In the dls|)at$beff is the eRbOr 

surrender frequent report of heavier guos In the French artillery, 

The majority of the affairs re()orted during the week If they have made good their deficleocy to tfala typff of ape 
were along the hern port of the line bt'tweeu Arras armament, their chancesi will be much fftrengtbened to , irtM 
and the coast 'i'be most notable gain by the Allies waa case they should tmdtotake an aggreeMva more. lb 

made at Ypres. where the Brillsh troops pushed for- The most noteworthy feature of toe fighting to this 
ward a Ballent for live miles along the railroad toward field has, however, be« toe success of the Germans In 
Routers. The Gcrimin line has held firm on both sides bolding l»ck largely superior toroM for over twn 

of this point, HO that the British nre as .vet Irii^tre tu months while delivering their great effort agff lust Rtts- 

their poseessbm of thW ground recently gained. By sis. The mlUtary resourees of the natjOB are becto- 

attack at SSlllebeckc, thre*' miles sontheost of Ypres, sartly limited; the operations to Russia Indicate «l 

and at Langheman k. four mites to the northeast, the strength of probably 1,500,000 men for tbf eastern sato 

Germans attempted unsuccessfully to break In the flanks palgn. It seefais unlikely, then, that they can haveatoto 

of the British saUeut. " than 2,000,000 men for the westorn eanysolga. The 

A fiew att«ml>t of the Allies lo advance along the British, Freocb, and RelgiaiM mtot totpnmbto 

coast during the last i>art of the week was leas success- Germans fay five to four, or even mbto. ' 

fill tu spite of the assistance of the naval gunboats to Tlw CaNqmifn la HiMbtos 

bomburaing the German posiUuu uear IVesiende. The < The most totoorfent morse el weto ffrato an tto 
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, , ^ , It iirtiWwr It fila 'poiwiar 

Ntemte luiT'tfw Cteiate Bte and World 

iteina^ dtei tUBOBL Ate odoe, on teiif 
,imi^ ft Cteifltete^ (mio, tevtttC no totenoiwi^at tend, 
te ormi otwrvte in ttila war. within a few aecotea, the 
MgliteitR ate and Of an aoUpae. 

WuxuK F. Bsaaa. 




uae ^the largeat I 
te ter other kind ot permanent 
IteMlble to wKure foundaUoiw 
movable suue, It 1 h not 
feundaUon beyond a 
wteAtil |itei^ 4^ oeoM be done without being 

tea iteitMaa* tee. Then the difficulty of 
■j«(^'.1»^;tte atae ot a movable gun to 
;te « peraauent arrangement. 

MfteteB'e^ were not calculated to 

|MteW;talqltetlte 'dr "tee atw uaed. but their etreiiKth 

Anaun Oetaz. 

ilte MMi Mositel Pitch 

mii tea Btetor ot tee Sonrannc AMuaioAN ; 

dotm time ago 1 wrote you about the optophone In 
.wfeWnae to tee height of tfw lettens need, since then 
I Jutve aaan a iMtter description In which they claim 
tee apbtehoDe vfte nte any aiie ot tyjie. They do not 
tetelte ndaed or emboeaed tetters. There la one thing 
abont tee appnimtea I do nqt oadentaud, vis., why do 
they nee a rlgliNuD|tei prlam? Why not plaoo the Nernst 
laaip and tee atim disk in a vertical line with the 
portrait tens and save the waate of light caused by 
tee iirtan f 

Aa rod arlQ nee In tee article, he perforates the siren 
dlak ndte many b^sa arranged in eight concentric oir- 
otea. bdtM In tee inner circle bwak the light to 
corMsiMiul to tee note p of the mualcal scale. I have 
arrant the tuning he uaes In the Mlowlug table, 
placing 0 the loweet In pitch below ; 
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tewai* Pin OteB to stitie iSleetrleitF 

To ted of tee flowirwio AiMiaoaii : 

fltee seswta nt whim expertmenta made la an attempt 
to Sdtetate tee canse g reeent fire In a gamge, appear 
to jb* Wtete ealUng to the attention of automobile 
odnMW'lp.jgntenil. 

aha teditegtHBiloneeemed to oome from no apparent 
cuMH white tee tank of the car was being filled with 
gaaotete ^ gaatdtoa was being jrun Into the tank 
teepngh a funnel with a utraluer of chamois skin, and 
tea gatoliiw in the funnel was anddenly noticed to be 
endiw 

If tee hottom of a Befal fennel la covered with dm- 
uwte !^> hotiion doth, or Oteer material through which 
tea ■aedtea ftevaloiia oonaMerable friction in passing, 
tea fiuutei. If not eenof^ with the receptacle which 
nodfua tbe gaaottoe or tdte the grmlud, becomes elec- 
trteallr Ctouged. if tin gaaoune la oaught in a tin can 
wMdl ate^ ^ ^ wires connected 

to tea fundd and raodvef, a apark can be obtained 
when teg tdrea am brought togatber. The length of the 
spate dapenda upon the oondnetlvlty of the air, which 
la least on dry, eoM days. 

In mimisg gasoUtn Into tiie tank of a car through o 
stntewf of champte or other slmUar material, care 
amuld ha tahaa teat tee foand Is not Insulated from 
tea tsnh by a surface eoatdl with varnish or other non- 
oondnctor. if awtame ceitoMtIon between funnel and 
topih dtaiipt he made dtraotiy, both should be grounded. 

XMhUwMtok. Ifw Maasaku. P. Obam. 

SteM |h p iwil! ( !Mi!i About Hw W«r 

Tb.teii^tetttto vt lHid itteairm 

lio 'HauN: a, gamt atotenf Bkn«»ml«c AKaaioAn 

■ 1 tea Oanaana at the head of 
j teigiMtioo below. Also a 
. ' j iW t»e. made recently. 

«» '«* * ■*“« 

:«l|lto.AKhtelhlwr Naverthe- 

ter ^ w •«*«« 


The figures and decimal fraction represent the double 
vibrations per second, according to the Btandard Inter- 
national pitch In which e' has 435 double vibrations 
tier second and o”, the octave alnive middle r\ has 
517A. 

The article about the optophone is In the Procettdingt 
of the Boyal Society, Vol. 90. No. A 010, p 373. 

Do you not think that an exiiert In reading from 
the optd>hone in a short time would stop Hpelltng the 
words letter by letter and read the charactcrlstU’ sound 
of each word? B. H. IIawi.ky, 

OiMtoglan, Aentioa of Muniral InttntmmtH. Smith- 
sonian IntiUuiioH. 

P.g.— I append a table of the vlbratlous of each letter 
of the musical scale from below middle C to C the 
witave above computed with the geometrical ratio 
1.0B946309435. The only whole number in tlie scale Is 
«' 486. I give a the octave below to show bow small 
the error la In the computation. I have not m-en 
similar totals carried out mwh farther than thrc>e 
dechnala. f nao the above ratio to determine the posi- 
tions of frets the length of horu and organ pU*e the 
positioos of lateral opening In wind instruments.— 
E. H. H. 

The International Standard Pitch. 

OOUrUTKII TO THB KLBVBnTH DBCIMAI. VKOU HAVINU 

436 Dopauc vniaATio.Ms fbu sbcond 

The International standard pitch has an cuual tom 
pered acale composed of 12 semitones, the numlior of 
vibrations of any letter, and the same letter an ot'tave 
above the letter Is double that of the first, and the gH>- 
metrtral ratio from any semitone of the scale to the 
next is that number whlcb multiplied by itself and Its 
product by the same multiplier twelve times the result 
should be two, in other words the 12th root of two, 
which 1 have worked out to the lllh decimal, getting 
l.(n»46!)0»486. The ratio 


. 617.3060B60CKW2 

. 488.27<»n«te30 
. 460.8(WM«]906(j 
. 43S.OOOO(1UOOOOO 
. 41084582009013 


dV 


. .. S28.S8I78923484 
. . . . 307.60144082330 
... 29OB27668209TT 


<•' 268.66264768340 

h 244.18648662806 

at 280.433228041533 

a .... 2174*0000002288 

C, tee fourth tetter from the bottom, is middle r, tiie 

iMgtoidiUt of tee once marked octave which extends to 
b above. The tottom below tf are of the unmarked 
octave; tf vvea tetter to tee first at the twice mateed 
' octave, o' to tee beginning of the aotopntatkm ot Ito 
amaber of douhte ^hmtions, 4«l jaraltiplled by tee ratio 
above givee ted ol above with 480.806 vibra- 

ttotoi Thto,ilW4!8te Affitea multlplted by tee same ratio 
givte the tet the next nemitoae b', and so on. 

^e setettunes hhl^ d' ate obtained by dividing 488 by 
hid teteib tel (tebtitete hhtW Offixl to k dividend for the 
ktebite'«Mtitiiiito'hl!^ ao on. ' ' S. B. Bawuy. 


TVtniedo Attack Ihmi the Air 

I T the modern automobile torpedo can only thrust Its 
nose agalust the side of a warship, that ship cssases 
to exist as a fighting unit of the fleet; lustautly It is 
put out of action, and probably it will go to the bottom. 
The blow of a single modern torpedo, carrying from 200 
to 800 pounds of explosive In Its warhead, can send 
any one of the older warships to the bottom In quick 
time, aa witness the loss of the "Ahoukir," “Cressy," 
and “Hogue"; aud It is jiretty well certnlu that tl»e 
blow of two torpedoes would do the aiuuo tor the most 
modern dreadnought. 

That the torpedo will cripple or sink the enemy, If It 
once gets home, Is an absolute certainty ; but the great 
problem Is lo bring the gun-platform from which the 
torpedo la fired autttclontly close to the target to make 
sure of this overwhelmingly destructive weapon hitting 
the mark. 

As matters now stand, there are three methcslN of 
bringing the torpedo within hitting range— the hitting 
range In the most powerful modern torjH>d(H>s la-lng 
10.000 yards. First, they msy be fired fioni hattleshlie 
cruisers and other large surface \ easels through under- 
water tubes; second, they may he fivcsl from tnls*a 
carried upon the decks of tori>e«lo-hont destroyers, siid 
third, they may be fired from suiimiirlnes Aimed 
attack from under water lul)os on large warships is not 
likely to be very effective, for the reason that such ships 
will fight at long ranges, which, In the ease of srmored 
vessels, will probably la* from S.OOO to lO.tKiO vurds 
Torpedo attack from destroyers must also, usnally, is* 
carried out at coDsideruhle ranges— this for the reason 
that the antl-torpcdo, rnidd-fire battery can concentrate 
such an overwhelming fire that the olinnces of the de- 
stroyers getting within polrit-hlank range, at least In 
the daytime, are \er.v remote. Tonsslo uUaek from 
siibniartnes is not limited to distant ranges, since It Is 
posslhle for a submarine to approach, undeteeied, within 
a few hundred yards of lls prey. The Ilmltatloiis of 
submarine attneks are due to the slow stH>ed, Isilti on 
the Hurfai'e and submerged, of the submarine as (‘oui- 
pored with the ship attacked At the surface the sub- 
marine must keep outside of the range of torpwbs 
defense guns, and, if It submerges, It at once hecoines 
blind aud Its slow sjseed renders It very improbable 
that it can get within striking distance of an enemy 
that Is moving rapidly. 

To render torpedo attack absolutely effective, the tor- 
jK*doc8 should be launched at a distance of helwe<'n 
1,600 and 2,000 yards, at which niagon the torisslo 
offit-er can estimate the speed of the ship uhued at so 
closely that the toniedo with its high s|>eed of 3,6 to 40 
knots Is certain of' finding Its quarry. 

The problem of delivering torj)edo attack at this close 
range has been worked out along novel and proinlalng 
lines by Admiral Bradley A. Flske of our Navy. Yvho 
has conceived the bold Idea of using a swift and 
powerful aeroplane for bringing the torpedo within the 
imlnt-hlauk aone of fire and delivering the attack at 
distances which will make a hit Inevitable Flake’s 
metlKHl, as illustrated on the colored cover of this Issue, 
Is to attach the tonsslo lielow the Usly of the aene 
lilane In such a way tliat Its axis will coincide with the 
longitudinal axis of the machine. The attachment Is 
such that the airman, by pulling a lever, can release the 
torpedo at the moment when 1( la aligned on the pro[)er 
einirse to make a bit Once It has druppefl Into the 
water. Its nutomutle mf>chanlsm will submerge It to the 
required dei»tli of nhout fifteen feet and steer It uuer- 
rlugly to the target 

In making the attack, the aeroplane would rise to an 
altitude of from 2,000 to 2, .600 feet, and approach until 
it was within striking distance, when It would descend 
In a sharp spiral within a short distance of the wafer. 
The airman would now steady his machine for an 
Instant, ttntll It and Its torpedo were iwlntlng on the 
true line of fire, when the attack would be delivered by 
the simple pulling of the lever alstve meutlouud. 

The preferred time of attack would b<» on a clear 
night on which the dark mass of the ship to be atlacked 
would be plainly discernible from above The chanciM 
<if discovery by the searchlights of an enemy before the 
aeroplane was within firing distance would Ite remote; 
and even In ease of discovery, It would be difficult for 
tlie ship’s guns to hit a fiist-flylng machine that was 
tlesceudlng in rapid spirals of small diameter. 

Shaekleton's Plans Upset. — When Sir Ernest 
.Shackleton left Buenos Aires last Octolmr on his Antarc- 
tic exiwdition It was arranged that he would proceed In 
the "Endurance" and that another section of fh(' expe- 
dition on the “Aurora" would go to the Koss Sea, on 
the New Zealand side of the Antarctic, where tlie two 
dlvistoDS would meet In April, 1016, or at latest in 
March, 1016. It appears now from reports from 
fiydney, N. S. W., that a strike In the dockyanls has 
delayed the departure of the “Aurora,’ thus entirely 
upsetting all plans, and that It will not lie possible for 
Blr Ernest to start on his transantarctic Journey until 
next year. 


The fonndatUm thie 1,000,000 bMhd gi«lii elevater fftlM m aae ■tdc, ftltowtag It to loon over to on sngk of M OegroM. 

Righting a Twenty-thousand-ton Grain Elevator 

A Novel Engineering Feat Performed on a Big Concrete Building 

A REMARKABLE piece of engineering work hae re- , any replaoemoot could be undertaken It woo neoeo- a proceea of rolling. That la, what may bo tomad a 

ceiitly lieen HUceeHafully nrcompllahed near Wlunl- oary to prepare an entirely new and oecure foundation, longltudlual axla la eatabllabed aomewhat to the low 

I)eg. Manltubn, in Ktralghtculng up and replacing In for the old fuundatioua had proved to Im* entirely aide of the center longttndtnal line of the bnildttiK, and 

ItoHltloii an Imiuenae grain elevator which hod aettle<l liiHdetjuate. - while the low Ride la Jacked up the high side la ewre- 

on one «lde lo ao great an extent that It wne In aerlouw After shortug up the structure as securely ns possible Hpondln'gly lowered. The result of this proceea will be 
danger of overlurnlug altogether. the eonlractors began work on the high side of the to right the structure, but on the completion of the 

This elevator, which consisted of slxty-Uve groat clr- liulldlug by driving a series of tunnels under It at Inter- operation It will rest at a lower level than that ou 

cular blUH, each HO feet high, constructe*! of relnforce<1 vats of fifteen feet As these progressed additional which It originally stood. This result appeared nn- 

conorete. tielongs to the (Canadian Pacific Hallway and shoring was put In, as It would be unsafe to reduce the avoidable, as It was considered neltlier safe uor pah 

Is located ot North Transcooa, eight miles from Wlnul- supporting area to any extent slble, oonslderliig the slse and weight of the structure 

peg, which Is an Important shiptdng imlnt where great From these tunnels pier excavations were sunk to bed and the character of the soil benuatli and autroaodlttg 

Quantities of grain from the vast wheat fields of the rock at frequent Intervals, a distauee varying from forty it, to attempt to both right and leplsae it In ita etJgliMl 

region are handled. to fifty feet, and, in addition, a number of shoring location. However, this new location will not sertously 

The bins have a combined capacity of 1,(K)i),000 bush- piers were also constructed. Most of these foundation Interfere with its future use, U it only neossSlttltes 

els and are estimated to weigh about 20,000 tons. Owing piers were about six feet lu diameter and were of heavy some modUeatlons of the grades Ot the subway titles 

to unforeseen conditions that developed In the subsoil reinforced concrete. Altogether seventy piers will be and the connections with the adjoining machinery 

beneath the structure the great t)l(K‘k of tanks, which required for the new foundations. The material re- building. 

were tied together by the reinforced construction Into moved In driving the tunnels and sinking the founda- RolHug a large and heavy mass Hhe this nest at bins 
a single unit, began to settle on one side, and lK‘tore any tlon piers was carried out by belt conveyers, as the is a most delicate operation, foir Ita movement must be 

adequate preventive work could Is- applied It had set- available working space was greatly restricted by the under perfect control at all times. So, heoldee the pow- 

tled NO far as to bury the low side of the structure to necessity for elaborate shoring and many heavy steel erful screw lifting Jacks under the lower side, It ms 

a depth of about forty feet In the ground, leaning over supporting girders upon which the weight of the stnic- necessary to arrange another aeries of Jacks and shor- 

at an angle of about thirty degrees from the perpen- ture was carried during the underpinning operations, Ing under the high aide, ao arranged that the aupports 

dlcular. and which were sulweiiuentty utilised lu the operation, oA tbta aide could be gradually relaxed aa preaaure me 

There was a considerable (luanllty nf grain stored in of straightening up the building. v appUedon the other side of -the bUtldiag. Arrangements 

the bins at the time and this was removed as quickly The operation of returning the structure to a perpen- also had to be made for the gradual and ayatemUtie 
as possible by cutting the openings In the sides of the dlcular position Is not the ordinary one of simply Jack- withdrawal of the earth that waa left between the turn 

bins, which can ite seen In one of the accompanying ing up the low side, but is rather what may he tenned uels that were driven under th« hnlMlUg from the high 

lllustrotloiis 'Phis was doue Iwth aide for tho constmctiOn at the 

to save tho grain and to remove 
as much weight from the siruc- 
turo as iM)sMlblo At the same 
time honvv shoring was init lu 
pints- to prevent further settling. 

The next iineHtioii was what 
could Is- (lone to save the struc- 
ture, which wns a new and ex- 
IHfiislve outfit tlml WHS badly 
needed In (ho Inisliioss of the 
railway. Tho loose nature of tho 
soil, howovor, nhtlt-d to the 'dlth- 
oultles, iiud iiftt-r oonsUierlug a 
wirlety of |>liins n contract whs 
given to a Monlroul firm that 
has successfully ucoouiifilshod Its 
undertaking 

On account of the grout weight 
of the stnieture ami (lio sur- 
rounding C(>udltlous It WHS not 
considered feasible to Jack it np 
Into lu original iKsrftion. and un 
other and simpler plan, wbloli 

WHS Hist) considered to be much *•««»» rTTmm-ru evnem* wavorar M«r vnwHpmg m » mw 

oafer, was adopted. But before . ^ ^ 

» S 





ne<kr feundattona. 

Forimabety the falltm at the 
foundation did not extend to the 
large building adjoining the 
grain storage hins, attOtk con*- . 
tains the 1>tn«er plant toil|ether 
with the elet^ting; ban^g, 
u'elgt&ng a^ gtaiiMdekBiagi ma- 
> chlimni’, and thla ma 
aa n MhiltoF arttllHnett 
. 'dotii^ediy h«vd V)mi!hed’tli«'e«Mh 
chaaical «fltn Qlw 9^ 

dationa «f thig building *<rt|a 
'oomldenibly , 

to Oiidiw 
work' wtMi gUtMad 




M m tMctor tot 

.T*twi)te car 

?'• Wltb«i^’'ll)li»-M^ Jibt '«! 

.’ ^^/■^^$0iso9: tM^y, j(^ wayilutflilii tlltMir' imptmon. 

'Mw bwn WfwBii^^y aopk^aA 
m>,ii»iptjtiif^^ in ii««riia2 oowbuatlogi 
MotipkM irrtMly aMasblftaa ttia Ibteir imd UoAeA 

oil oli <tf Wr4Ky^^¥ rwmflifiiirty acBctout vn^ 
Of fonn wosk 

U {>b>«f)dc/«i«|l «or thtn pmu tfuttvs povor ta »• 
<jNii^ snd It 1» at lUhnnlbiie tf tUb o»a tie secured 
*tt^t ^Hn^ tiie autcfelner ttok deOpljr into the earth 
on ibb )>e(a4, br ^twet the enrtli ^ nnch en the 
otbMr; niM tWe fbniit ooutd he'seentied ^rhen ordlnhry 
wheels am nMl Mly by oMittog then eyoessivoiy large 
nd 'pUjl), wUUk is fr^neotly not penuMbie. With « 
vlijifr to eyiMmn^ the dUHeihltles Inhewmt to the erdt- 
Pm finite vwdme devices tihve been prodnoed, but 
one of tise niOrt MWOemful hte iboved te be the *‘cater- 
pUbtf** eyst«B wMidl apiMbim to give ttnUmited traction. 
•nd'wlU work over very soft gnnnd w^out sluklug In, 
«nd wWu plowing ft does not aeriomly compact the 
mlt In, tbhi •nftagiiaeut there are two dctvtug whetis 
on dtk#’ side of the nMudMoe «bont dve faef apart, and 
mnttblg on tbntn aa mtUeffp ft a. wide belt olllftel plate 
Iftift with a piwftfttng grlpii^ amngement on the 
ftwa of eacft link to glTa « bold on ftm gtonnd. 

la a deumetratlon this ftU a tractor at this deeer^ 
tlMi, havtng a BlK*e)rUnder internal combustion motor 
with T% by (trlnob cyltodeta, and having a tractor belt 
2 ftet wide, palled twenty-four plows, tnmlng fur* 
rows 14 Inches wide and 7 to 6 deep la bard, dry eolL 
Tbft OQtdt turned over a strip 28 fast wide at a epeed 
of 9% miles an hoar, or at the rate of 7\4 acres ; and 
It to estlnuitsd that the draw-bar poll equaled 80 per 
cent of the weftkt of tbe tractor, which Is tor In i 
of what can bo obtained by any other haulage ( 

Ovw l^pgrataMi 

I K a bulletin of the New York OWeben' College, Hina 
It. B. van Arsdale urges the mbra getreral use of 
oven-thennometen in tbe kitchen and the Introduction 
gtdettnfte apeeUftatloiw of towperature in place of tbe 


|l|^ dsnoiggg^ tifti sow generany accompany 

teenlts of a number of 

yefttftn of time and oven tempera- 
r df tnrftnia kinds of foods. Tlie tol- 
ovan temperatures Is sug- 
(SDO-SOO degrees), custards, 




The olsharato •baring at tbe .blri> ride of the Canadian 
Padie grain elevator for supporting and controlling 
Its wsifht while new foondatlons were being placed 


meringues; low to moderate, siiongc cake, angel food; 
moderate (3SO-400 degrees), bread, giiigerbreml, plain 
cake, cookies; hot or “oulck" (400-450 degrees), Parker 
House rolls; hot to very hot, baking )»owder biscuit. 
Pastry (pies) begins at BOO degrees, finishes at 450 
degrees. 


$500 Prise tor *‘Made in the U, S. A.*’ 
Trade-mark 

Idea Is springing uti In various localities to 
* adopt a “Made In ihc II. K. A." (rude-mark, not only 
to moot the refiiiireiueiits of some foreign countries In 
regard to the ttiarklng of ImiN^rted goods, but for tlie 
further purisme of ImiiroHsing uiiou our own iieoplc, 
some of whom liuj’ foreign products simply because they 
are “imixirtcd,” that American-made gisMls are fully the 
eQuai of any we have lHa>u geftlng abroad In adopting 
this Idea the Detroit Hoard of tlommorce liopes to 
inaugurate something of a uaticmal movement, and for 
this purpose It is offering a prize of $500 for the lies! 
design for such a mark. This design, which must eon- 
form to the regulations contained in the II. S. Trade- 
mark laws, Is to luelude Ihc words "Made In la-lrolt, 
U. S. A..” hut must lie national In Us character and such 
that It can be appro|>rla(elv adopfisl hy any other city, 
and the space ts-cnided liy the iisme of the city must 1 h> 
so arranged that any other ell.t may be easily sub- 
stituted. 

After the seleelloii of the design It Is the liiienllon of 
the Detroit Board of Commeree to offer it to other 
boards. National Association of Mnuufacfiirers and 
other similar assoelallons, with a view to making the 
movement national In Us scois- and to Induce mamifac- 
turers lo adopt a unifoim design that sliall represent 
the entire country 

This prize competition will close on February Z5th 
and all artists desiring to enter can obtain coiiles of tbe 
rules of tbe contest by addressing tbe t'halrman of the 
Made in America Committee, Detroit Board of C<im- 
merce, Detroit, Mich. 


To Our Subscribers 

W E are at the close of onother year— -the seven! letli 
pf the SciKNTiric Amkrioan’s life. Since the sub- 
scrlplion of many a sttlisorlber expires, it wdll not be 
amiss to eat] attciitlon to llie furl that the sending of 
the paper will lie diseoiitiiiiied If the stiliscrlptlon he not 
renewed. In order lo avoid any Inlerriiptlmi in the 
receipt of the pajier, subscriptions should bt* renewed 
iM'fort' the publication of the flrst issue of the new 
year. 

To those who are not familiar with the Scientivic 
Aueoican Suri>i.KMKNT a word may not be mil of place. 
Tbe Scientific Amehican Sirppt.EMKNT eontalns articlea 
too long for insr>rtlon in the ScieNtiPic Amkuican, as 
well us traiislutloiis from foreipt iwriisllcals, tho In- 
formation eoiilalnod In which would otherwise lie In- 
Becessllilc. By taking the SiiKNriFic Amebican and 
Ncpplemknt tlie subscrllier receives the benefit of a 
risliictlon In tbe subscription price. 
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The Methods of 


T HRRB hftB been greater mleunderatandlnic ftlxmt 
Hindu Juitgiery than about any other Oriental Inatl* 
tut ion, iimctlce, or ImhI.v of knowledae- The acorea of 
wrltera, Burojieau or Amerlcnii, who have eamyed to 
elucidate the aubjoct hiire only ancceeded In caatluf a 
veil of obHCurlty around it. by each contradicting the 
uthera or tbemMelvPH unwittingly. Kach atartoA With § 
(irecnncelved notion, a pet hyixitheala, and tried tb (It 
the facta to It Home nought to find myaticieiil in it, 
and found It. Some aought fw pure trickery, and 
found it ; aotne, finding all other methoda futile, denied 
everything, even the facta; aotne othera, more daring. 
Invented the facta. In reality the truth about Hindu 
Jugglery or magic, or call It what we will, la very sim- 
ple ; It la the explanation that la supremely difficult 



fiat 'KjaaiiEhg the 

the oHHi' 'to m'- 

with hi',fnt«d«|« :ehMett 'terroap ahg, -flWi; W|n« 

(oiii>d #|k MeiM--ef epone In fnit «h|w mt Ihe 
ton. Vto Inggler chaaea her and iwutf wntehn ip 
With Kdoohled effort she ffina hitlp gp fMther .P 
dodge him. At laat exhanated, ate Mdteniy Pwa 
behind the muatciana, but the next ItetaRt 
awootie down on her, atenda over hat « igoangt, ahailk 
ing her and upbegldlag her. Then te abhlohM her pp 
and carrlea her atrug^ng 1« hie ama^ io fh» baekat 
Kicking up the bosket wlHt hla Ibet to Mg aonnal nip 
he puahea her In. Baaglnf down the hd* te tMteto 
down the aword through the oMdle of tha baatet te tor 
ae it will go. Then ia a ahrlak from lift toattoi. IDMI 



The Indian baaket trick. WIthdnwIiig tha Uafidf tWoH. Thg tateft iiMW Ik# 


The once famous liaaket trick of India ia also now 
co]ile<l (III ilie Kumiiean atuge with a cartload of para- 
lihenialbt and liidden appliances The Hindu Juggler 
hroiiKht foi tlilK trick only a basket, necessarily a large 
one, a sword, and a little girl. The two or three aaalst- 
auta who also came bad no obvioua punioae; they 
merely sang and “made music.” The Juggler calls the 
girl, who l.<i \or.\ prettily dressed in distinctive colon, 
and starts to iinisaitig her. 

“ArrC, I bon iiK'iirnation of mischief, la* still — do not 
fidget! What an upturned nose thou baat, and large 
mouth, and lecodlng chin," thus {lointltig out all her 
characteristic features “(Jo to that nice gentleman and 
talk to him a inomont , he will give thee a present' U 
thou dost this tibk w’ltbout a fault.” All that Is meant 
to enable the siM-i-tators to acrutinlae her and identify 
her afterwards 

Tbeu the Juggler bilngs out the basket; if is about 
three feet long, two wide, and two deep; its lid opena 
along Ita length. He laisoh the lid aniLturhs the baaket 
on Its front edge to stiow the spectatora that H i* 
empty , to make quite sure be turns down the face of 
Ibe Iwsket to the ground and beats the bottom with the 


Juggler withdraws the eword, covered with hibod, ewS bhlT to ilto P tohUp hf tows. Whlto#» 

thrusts It again and again along toe Icagltiidtoal llte fittogW to teitg iiim 

of the middle of the hatoto; the child shrieka at each WsMateW P tePWitoi Iwf, tp iMl 

thrust, but fainter and tolteer. At last the shrisks fits ' giitl-^>w|tQ ^ pgRiCjit jp 'H"#* 

away. The jogglmr staada a aMweat aaild the,; oppiss- . ersd .plh a Ptoito 'tolp 

Hive stillness. Then suddsaty be opeue the IM. turns up hOddtoh towU WMtoiltoia If htr k 

the baaket to the apecUton alcmg Its front sggR toows' anyote 'liip 1I|I If 

it blood-iimeared hot swpty ; and to iltaks tolito Sure, hb her toed dp 

turns down the face of the' batoet to the 'gntoaR aakh^' > -tp ditekt ptidtolito 

and beats the bottom With the fiat of the ir""* "* 

before. Then a sudden iWnoree effisw hlia, 

*Oh, what have I done, what have 1. tow! 
killed my child t I have stet her 
space, awatttog nirvana.” 

in despair. ' ' 

Hdd^snly a amaU tttols voice toom k 
swerahlm: "Tdmherer' The sWdtoltoil 
but see nothing. "Where, «y chOkr l|h«'<Jto|tor phto- < 

The voice eotnea agato,. .near aad-nsteWr 
small figure. .dtolWd to « doiik toPl'' htofl 
emerges fiwn the buck of the toM*','; 

eWMWted— and wwes to; the center, p-fhe' pNp'. T1# ' .1 
figure drops the dodk sihd stofito tollWIl Pnr j0f pk 




‘ 094 ^ 1 ^ mmaiiat i MWWl'prodndllK “dram** of a mole Strlduloting ridge on hind leg of a male graaa- 

‘ ‘ deada. hopper. 

Jrhe “Eats’ * and Sound- Producing Mechanisms of Insects 

Curious Substitutes for Vocal Organs 


« t ri«|» It tai « tiMrti .ittiwto aavo no wni 

• Vt lit till didot .'ddoe Od the 

«* prodnohtf' '-fend 

adndd'^rfWdld^ lid mod nOlBjr of «tt Iwdpte w> Um 
dodliid didn^^ •*laotida.* 'Their ngeound- 

' iim *m»i, tm 'yow 'lUirtnit the height 

0* etia^k twfc l|» d|i;ih»d<^ ftflly the eomKHtrodoo- 
lac ta doadna one muat- aoede vidt the 

tfOgtoi in flRgn, lid 4«|un^ a very large aitedee 
gtvea II Wd ot aotseam that tl oatonMUacljr loud. 

If alitaiiid the nader wrfkoe of a male eloeda 
me Obgit AltA tid datea whidi apnag from the meta- 
thoran It «t. tid liiitddld: of the three thoracic ««g- 
aaenta) and ov^aqp am ahdomea to a gnum or teoa 
extent Bendlth Oanh pdte, or operculum, them le a 
cavity dMotl dontaiiMk the aomtd^inodnoinc mechaalaiD. 
The lMia^iidb(>«a|tte otigau la a mambniM, or drum, to 
wtkkih k nulicle te httadi^. It ter-'the rhpid vlhn- 
tSoB eCaUa dvuai amt the eooaUed ’'whuT «f the doada 
la primarily ddh aithoogb other membnuma vtttbto the 
«Sav«8r an peiifimid afato agitated. mtoUo the whole dceie- 
tett of the Joewt, laddUoi <he opercuia, pnamnahiy 
haiyn d taeimue dr medico 
dddd fSN& am ehmdia unt other iuaeota that pro- 
dttOe aoende do ae hy Vlrtoe at a 'Sdriduladiig appa- 
ratue.*^ In other Wotda. otto part of the 1« robbed 
agatnat aHothdr !»«, mtodi aa the bow la ndbed aoroee 
the atdnge of n vtoUa. £W example, the oblrptng of 
ehorthOrWMl grawhoimen, or foeiwMda) <the domUMe 
<a many dntbon) ia prodmmd by ntHhtug the thigh or 
femur of the ht»d leg agalpet the fore wing, w tegmea 
On the hiper dde of each hind femur there 1» a rtdge 
mmiMdihwd tgr a ww.«f minute tahendee— realty modi- 
tied halnt^ tbeee ate nhbed agdUmt a peomlaeHt vein 
on the taakmt. dnd a Hhdll aenhd l# produced. Hu 
tar ae ,1a lUKHni, only toemaaUeefhdittle of gtemboppen 
iKUMea thti mwdeal ammeutaa; tin larger epeclee of 
the amiUy are ag|iimmtly dnlde Meat, 

It la natoety ueoeaaacy to Mated the vender that 
the otitiBtn «ud t«%>holiina gteeahopiwa ttnnlmilBg 
the wrtlMbtowu •fltetydWir') ib tunefW in- 

eeeta. Xu both timw fnAtilea the aoiiiid la doe to the 
atmotore whd amemua of the tagmtea, wmaalatod by 
tbU legu Ttheie la, hoUerer* « dafcrenoe te detail. In 
erlcketa toe fdinl|m Of lb bMM aw near^ 

attha. the. tidht one ha|U o^mdy« thoui h not in- 
variaMy, ujtibramat,. bk»an has a fUe#ie vein, 
or' uewurm ’on Witit' thd «e» the 

teaect >wiwla, a- iwowWt'WWf do, tim bumy 'dabot. 
.the talWdn ■ilia^p#^v„,Ih ^negdwriia* 'graeo 
;haBPate/(l#mfl»^^ tag- 

'R'mSS2!$as?«& 
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By Hamid Bastin 

enemetically aboflti&g together ita wlnge, raised almost 
vertically, the female may be seen standing just be- 
hind him. and with her head aimlied to the base of the 
Wings, and getting the beueUt of every note produced” 
The fact that many Insects are able to produce sounds 
leads us, not unuaturally, to comdnde that they are able 
also to hear, l^t in genoral it ha|i proved very difficult 
to domonstrate in them creaturee any struetures that 
can, with certainty, be regarded as ‘‘wrH’*— that Is to 
say, as speclaUaed auditory organs.' For example, 
among doadae— a family which admittedly includes the 
most noliqr of all Insecth— edence has completely tailed 
in her efforta to discover any organ of the kind. This 
hao given rise to no tittle speculation, and more than 
cue ambigueoa theory has been advanced. Certain 


afteMeta. 

, to, Ib^ iJTmSv 1 . la the loagUcnmd grassboMien 
ear Is la tks aUa- >■ 

«tema.atlirtrifm,pbito4tte eovm, •* W^en. ef its 
.'-xngit. stti mgii sBwi < >ii ng ;<sg»» h 
, mslttM UM oa* m «te ffiMlbwHS ^IMtll Ihs Opsrewlua 
hi fwutian 


naturalists, among them (lirard, are of opinion that 
cicadas do not hear in our sense of (In' word, but ‘Tt'e! 
rhythmical vibrations.’’ One Is inclined to regard this 
as a dlsUuctiou wltlKiut a dlffereuce! Again, Swlnt.m 
claims that one of the membraiios connected with the 
sound-protluclug mechiiiilsm Is auditory In fmictloii ; 
bill If this Is so, as Dr. David Sharp remarks, “the 
mule would be deafened by bis own noise, while the 
females, not possessing the organ, should not hear the 
iwng." 

It Is a fact that the sense ine<-hai)lsm of an insect 
includes vast numbers of minute ‘‘nerve endings" which, 
through microscopic is, res In the <-hltluous exoskeletoii, 
communicate with the centers of is-rw'ptlon. The pre- 
ctse functions of these neru> endings, even when their 
character has received careful Ijivestlgatlon, Ls usiiHliy 
dltltiult to determine. But we are not without evidence 
to justify the assumi)tlou that while It Is often tactile 
or olfactory It Is sotni>tluies auditory. We are free 
1., laOieve, In Hue, that cicadas -and ismsihly InsMas 
of many other khids — are gifted with a genera I iMsl 
faculty fur recidvhig sound \ll)rntlons; and that in this 
Men.sc thc> may he said to "hear," notwilhstandltig the 
fact that sjMM-ializeil auditory organs are alment. 

With certain Insecls— notably the grusshopi«rs, 
crickets, and Ihclr allies — the case Is ijulte lillTerent 
Here we Hnd dellulte ear-llke urgaiis, admirably adaiit- 
ed for the reteptlou and traii.snilssion of sound waves. 
Briefly, there Is a tympanum, or “drum," with a com- 
plex arrangement of ticrvc. rnuw'h^s, and tracheal tula-s. 
These organs are paired, but their external uiM-nlngM 
are not In the head — ns in the I'asc with tinwe of Uie 
ears of vertebrate animals. The ‘‘ears’’ of a meadow 
gr8Hsbop|>er, foi example, are to he found In the llrst 
abdominal segment, the oiH-nlngs being Itiiimsllately 
above the articulations of (he hind legs Sinillar audi- 
tory organs have their place In the fore shins, or ttbliE, 
of crickets, ns well as of long-horneil or tree-fre<|Uont- 
tug grasshoppers , while Folsom states that structiiros, 
presumably analogmis In fiiiictloii, are found on the 
tibia* of ants, fennltes, and slone-llles (FerMAp) ; on 
the femora (IMffUii) of lice (/•edteuf/do’} ; and on the 
tarsi (feet) of some beetles Wulcuptcra) . 

Many siwcles of flics [Piplera) imjsmoss organs whose 
general structure resembles that which bas he»*n de- 
scribed abiivo In the hlow-fly, for example, I.rf,wiie 
describes a circular “dnim” In connection with air- 
spaces and ncrvt*-endlngs — the whole being sltuntcsl in 
a cavity beneath the base of the wing ; while above this 
drum, under the scutelluni. Is a supra-tympanal organ, 
like that of a long-horned grasshopper. 

Acct»rdlng to Child, a very beautiful “ear" Is foitnd 
111 the second antennal joint of many Insects—the organ 
being most perfectly developed In the males of certain 
mosquitoes and midges. 'The joint In question Is greatly 
swollen and cup-sbaped; ami although In the females 
of these insects a similar structure Is present, it Is far 
less perfectly developed. From this It Is natural to 
assume that the male mosquito relies chiefly upon his 
sense of hearing when seeking a mate; nial, indeed, 
it has been shown that the minute lateral hairs mi the 
Bbafto of the insect’s autenuH* vibrate to the note pro- 
duced by the female’s humming flight, and that they 
do so most strongly when the sound waves strike them 
at right angles — that is to say, when the tips of the 
anlmuiR iKdnt Iti the direction from which the sound 
ttottMO. The male, therefore, most be able to estimate 
very exactly the whereabouts of the female. 
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Inventions anti Interesting 

Simple Patent Law ; Patent OfiBce NewS ; Notes on ' 






The laTentmn’ Show at Ncfw Yoilc 

T HH BxhlblHon of InventloiM at tbe Grand Cen- 
tral Palace 111 New York, held I>e<‘eiabec 12tli to 
19tb, white quite mcKleHt In Ita proportlona and far from 
B{>ectacular in Its setting, (Hmtalned man;’ polnta of In- 
terest to practical people, and this waa the notable 
characteristic of the show, 
that It was eeaentlally 
practical, for the majority 
of the Inventors who ex- 
hibited tlielr ideas had de- 
voted their efforts to every- 
day affairs and needs. One 
of the most prominent lines 
of invention shown related 
to rallroada, and several 
forms of metallic ties were 
tbowu, as well as an In 
g e n 1 o u s renewable rail 
head. Another aptmrently 
practical device that ap- 
pealed to the visitors was 
a “portable trli>,’‘ for stop- 
ping trains In case of acci- 
dent A number of roads 
are equlpi>ed with an ap- 
paratns by which the 
brakes of a train can be 

applied by tbe operator in a signal tower, and consists 
of a tiendent lever on the train wuiiected with the 
brake apparatus, which comes Into contact with an arm 
that the signal operator can throw Into contact position 
when nts-essary, thus enforcing the stopiilng of the 
train should the euglneman fall to see an adverse sig- 
nal; but this arrangement can now only be applied at 
the signal tower, and It occurred to Charles F. Peel, 
an experienced railroad man, to produce a portable trip 
that a flagman, sent buck to protect a standing train, 
could take with him, and by placing It on the track 
make certain the stoiiplng of a following train, even 
If bis flag was not seen on at'coont of fog or darkness. 
It would also be valuable in protecting workmen on 
the tracks. The device, which Is shown In an Illustra- 
tion, is simple, and easily carried, and as that is secured 
In place only by a spring It la but the work of an Instant 
to snap It onto a rail anywhere. It appears to provide 
against a class of accidents that have been painfully 
frequent. 

Farmera are not usually supposed to be Inventors, 
but George G. Bates has produced a new kind of hay 
wagon that he claims to have saved him a great deal 
of time and lab<ir. When a mechanical loader Is used 
two men ore kept busy passing the buy forward from 
tile delivery jxilnt at the I'oar, and frequently when 
unloading this work has to be repeated. In the new 
automatic rack a track with small rollers Is located on 
the usual plntfonn, and on this Is mounted a light sup- 
plemeutnr.v rack half the length of the main rack. 
When the loading commences this supplementary 
rack Is placed at the rear end of the main rack, 
and the louder delivers the hay directly onto it, 
where one man easily treads and distributes It. When 
this short rack is full the oix-rator pulls a cord which 
«‘ou)iles up a gearing connecting the supplementary 
rack with the rear wheels of the wagon, with the re- 


»t# tbMt Ute loiifletl nude te nm to the front end of 
tb* suln reek without atopping the taaob oarryns with 
It Am half load <a bay that has been taken on; and 
tbe loader oontinna* depoelting bay on the now empty 
rear half of the main ra<4t, thna oompieUng the entire 
load with practically no hand work. When unloading. 



'handy farm 

ftmee. Aitatoat ' any tarmaf ^ 'Maif , 

animala 6»da frequent nwaatoh ihhRit mm to 
some ptotlow ol! k graStog fWWwJt m 

oagto'! '% ht'^'CtoriWidavy , to 

ter eutalta emudder- 
abla ynrk, and t]^ port- 
able faodo in crtieatlon meats 
the eondlttona e!le<^irely 
at a foaoMiabte coat It 
la built In aeothma that tarn 
be conplad together In any 
cmnbinatioa desired as fast 
aa the panels can be 
bandied, aa ea<di panel la a 


A new street ecraper with eoUeettom drawn^m^ 


Oparattag the rake of the street scraper. 



piete in UMt 
Few tolngs. are more 
irritating and offensive 
than an natidy street or 
road, and wtQi the In- 
creasing Intend la good 
roads more attention is being given to the care 
of tlie same. Anything that facilitates a pleoe of work 
tends to improve Its quality, and with this Idea tbe Gra- 
voile street cleaner has been designed. It Is In the 
form of a wide scraper on wheels fur collecting mbbtsh, 
with a oonaldoraMe capacity, so that large areas can be 
cleared up quickly and the rubbish carried to, some 
convenient dumping jioint The scraping edge can be 
raised or lowered as conditions demand; but a very 
practical feature is a rake of the full width of the 
machliio which can be raised and moved forward and 
back as desired. By this means, as rubbish collects 
on tbe forward part of tbe scraper, the rake can be 
lifted and dropped In front of the coHectloos, which are 
then drawn hack onto the body of tbe machine for 
trans|)ortution. This scraper can be built In slsee suit- 
able cither for band or horse power. 

A new Idea for family use Is the Frisk no-cost hot- 
water beater and gas-burner. In which tbe burner tor 
a gas stove is cast hollow, with a aeries at passages tor 
circulating water tbrougb the body of tbe burner. By 
this arrangement. In couiie<;tton with a tank conveni- 
ently pieced, a constant aopi)ly of hot water Is secured 
at. tbe same tlmo that cooking is being done, without 
oonsnmlng gas stsiclBlly for this purpose, thus effecting 
quite an economy of fuel. 

Standing of Halted Btatae Seaports.— Our total foreign 
trade for 1013, inoludlng imports and exports, wm four 
and one quarter billion dollars, and of this amount 
about two billion dollars was handled through the port 
of New York. The aeodnd eeaport is Galveston, whiidi 
handled 1200,000,000 worth of goods. Then follow 
New Orleans, <252,000,000; Boston, <216,000.000; 
Philadelphia, <170, 000,000; Baltimore, <150,000,000; 
San Fraooisiio, <130,000,000; Puget Sound ports, <114,- 
000,000; Buffalo, <81,000,000, and Detroit, <71,000,000. 
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iht it 

: fnm'00i imi ? ' 

•Dough Mlh for om iMttt df th» ti 
1 wottia IM obliged to 

:U)II» tbb’TCNt HS 

Mr JBitoir'''«Vtotat>, ^ 

tbe gto*t' 'Mmlwr of' * 

Brrliing''Bt Sgm ft* 
seud DMirly baU of tlM'b*d« to tfa* 
boring hONidtBl* B ' 
soootnaiodnto the . 
renulu *t ode dt tbe ftotelB WKt 
reply. 

1!t» next morning I MtuztMd to tb*.lf-J 
IcrttlUitg bDiesB for mif teplr, 
wM none end I must dome agolH In 
evening, though the 

that It might take many days, 
r many of those Mservjbits who 
come over with me wglttag for an Itml^ 
view, they had waited threaifbont the 

ttife day betore in a very dlsorderiy ^ ii t, 

iMtiig hut Che offloeR t* ef.:«raMMi 

th«n, were obliged to at 

and return again at dayftreak. • 5. a . iThaW t* 

Bywr days later the aaiwer fiMM «be 
Minister of War arrived, Imil I Ws dip* 
dered to report to tbe sgoimd avtatfam f*rr: 
serve at Touiw, Where X wohtd have to' 
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'{MU i ‘ ,11111^^ 

f«f' hnuv triio wgch ,Miw’ 0^ 

>i|Motb of, 'Iftttaok’ , •' 

_ tm .... . 

4* .it* 

'tf.^.tfWM' wot* A 

ohiiaiM*' m ftMft lyi 


This WRS a simple test, gt the rMpticemestt! 

that 1 take an MroplHBe up tMO fMt 
end remain At or shove that iltituds for 
an boor at least 

iHiring the fourdlay stay at Havre I 
had an opportunity to see sometfalng of 
the town. Nearly 
closed, and the sight of women, both young 
sweeping the streets clean and 
collecting the fares on the tramways 
rather peculiar. I also had the opportun- 
ity of inspecting in detail two of the 
armored trains, equipped with heavy guns, 
which fired a shell about e Inches in diam- 
eter, almost at any angle, evim at 
sjieedy aeroplane. I'he gun was U^ed 
from tbe ammunition car, in whieb* 
located an oliservatlon tower, which per- 
mitted tbe utwerver to get tbe range of 
the enemy and direct the firing from a 
height of .% fe«t Four JUoks tmld the 
tbe tracks while firing 
progress. They were to have left for the 
front In a couple of daya 

Darrioadae of Paris. 

1 left Havre for Tours on September 
18Ui. 1 bad to go to Paris first and thsa 
change for Tours. It took 11 hours to 
travel from Havre to Paris, and 
obliged to sit up tbe mtlre night I bad 
time in Paris to see many of tbe prepar*- 
luade to receive tbe Germans, in 
Ute city bad to stand a siegSk All of tbe 
stores that were dosed had their trouts 
boarded. At tbe point Where Avenue de fat 
Grande Arrnee terminates iu the wall sur- 
rounding Paris a temporary barricade bad 
been hastily erected of 8-lnch by IXl-tncb 
by 16-foot spruce planki muntog from 
the wall close to the tramway tradu. 
Holes bad been provided In tlw planks 
every three feet from wldob to operatoj 
machine guns. Directly in front of this 
barricade a ditch had been dbg simtlav 
to that whlcft sarrounds the wall about 
Parte, an4. In front of tba dUdh itpea thej 
once beautiful boulevard, opptsAto whiiib 
tbe "Luna Fjirk'’ Is lochtsO. ftoge frees 
and branches bad been strewn. In the! 
Bote de Boulopns, a patlt i«*f heyand th* 
wall, thousands of head df ehttle weraj 
grsstng peacefftUy. The Shflhl V^ower 
surrounded by a strong woode* teuce end 
guarded day and night by HoldlerB, Tkej 
only factories operaUng were thoae thntj 
were tundng out suppIlM for the govelni^j 
meut ; tbe remhlnder wer* dtoeetl thremb': 
lack Of wen. The streefr Were filled wl^< 
peewie, and the restauninip fUsd ^^1*1 
abopa did 'a thrtvftig hMdiM^ 
o'clock, however, they were otophlb 
A Train JUMkii af HipnnftHl i ft s l^fe 
I managed 'to 'get Viren 

night Of the Wth. fi wh* 

wounded .eoldlwVtold^^iOf 'ert'4 
aland Of '.411* tMl^ elf *«*%'' 

up my fwwi to h wcitoideil 
h<«a shat to toe1Up.ilM 

stui ;to'''ih*';WrMna,. 1^. 

ttnAM a 

m.: 


*)**' to fteirie egetoat toe 'UtMeeHiii'' (H* 
eaftl.<li* fwaentood thetifte jOgfiMi'^eil ' 
dghttng e* the German 'ijUle.'.' ' 

doebted miy word when t told fttatt toe 
Brithdi etore his foes, and. to* etotot to«to 
their bends uubeltevtogto etolW Ito 



alao of my ablUto to • MfdNtoi, I WM 
aticepted for the aOrrioa. I bed t* *»^ 
dergo another pbyehed egamtantion h*’ 
jeause tbe oaoRnmadant at Havre had 
tailed to mentten to the papen toil I had . 
already paased the teat 
this second « " 


of tbe war. 

1 order Cor agy untfsem wee gfreik aw, 
and I Btoppad to th* ehitoftiff deptotMeiat 
4>n my retnrn to the uvtothm headi d w g rteEn. 
This departotent, at flret right, pot M* to 
mind of a seooad-hahd riotUng etofe to 
New York city, or rtohar It was Itoe ecMe 
of the atorea along toe Bowery WUteft at- 
tract tbe attmittoa of rightaeera tef toelf 
oddity. There were unltocms of all kinds 
and bagi of chithtog afrewn everywhere. 
Apparently the cAose in charge was mak- 
ing a list of toe olothtag at hand tor. after 
waiting atwut two bonus, he tofoniMd me 
toat it was too late to outfit me to*t day 
and 1 BbOtod retuiw the ueto MONilaB 
Thefroossto, wlto tbe red etrtpea,givaiif iii» 

I new, hut the coat, veat, tie, and eep 
) old and had been wwrn by enne 
to hefoie me. t*fte tfteee tortodhed 
me wet* BO heavy that X derided to totolti 
my own, end X wee paid IS fraw* m)' 

them. X did moriv* a neW l**th*r 

coat, a balmei, gtevjtof goggle*, end a 
aweetor, all of>.whidi X Miva etoii* isfifid' . 


tlM'pirie to'‘1hrir.d4rrto>w'-he*^ 

,Uke a ftetri and 'h«Ki*..|ii» ito'., 
|;aeiiihto^t»«p*l«**i 'Xt{weni.fi'^'‘~"'''" 
.herfe and -'«*•' >*<M**Etod , . 
;M'jA’;<ion«erriito 

\»k:* 


da ctoMtof 'Bto Mil 





f 1 lt 


lV.iM(l«< t0'^'.«e»t aft' «t 

t 'helfflBWtt « .fiwt, , 

if liaf# ;'!*''«»• fti^k ".^MMsii^ I 
hmak ixA tiMitut -iM^"«tt' 


mn^ k «>*, 

Mft ^ 1 io«i»<lirttti,v#^^ « W| 

,;■. of *i» »»Wto''f»>4 «» 

r,,W«a'toKl •in»| 

; :, '■ ,«uo<uiy^ ■fwt : 

tlie^ , 

. .. . .' ■ ,tto ttf^toMi -i#. two. 

; ' ■■ ■■iS' 0^ howwwi, ky ii«»si1i»» W 

; „' ,«, 4ay, , wttWwd -to| 

; ;f#ltlMi 'N*« t^i.kwl iwt««w’ 
«'»too0 of 

: , <ttat%,,fiia|K^ 4 '^«<m at kine. 

ifwr -'inirtatM Moam fiikfv' ^ <HAtB«< 

' mpm uaa.^ voty airtr. 

-atniiak* 'twM <maiM>Ua«. vrlcb 'm«o. ud 
I «#tte »kwit. It I toaii>«l| 
.Ow 'l^' ;iiwl moA an mat <mK»a.\ 


4'yii|Mi>'|iPkk 

C'. ' fUMXHtMi !t!a%.)i»im m>. 

I Mti|ifa«B «Mbi. fni«^kia<hart«a« tw 

' Hw, (1»»«IW*I» 

t a^i (d^ tro «>k 

tt^ ia *i4B>»w«4"ikk4"«*itota4 
4»Wt ti Jatoott^ ««*^iatkKi ^1 

aointlfw la «ik» 

A Sadc ivblcb oaotatm tbo five dfo^ ^ 
ttoe HUTtor nttmta aoluttOB. Thd U4uld la 
'aaoT«4 Again attd pdnrad ovot the idate 
ihth a i by 7-to^ dtoh. wMch la w»ted 
while tha hath Aota diirthg awMftly a min- 
Wtw, Slie lilAta la tbao waabed for 3 uan- 
sfea 'In nmnlng watM< After the baoh , 
Hah haen wiped dry wUh btottlag paper 1*| 
to told WrtlcaUf in a light-proof box, the 
botfoa of which to covered with a layer 
«f btottlng paper, and which containH a 
dtoh foil of foaed eahdiua chloride. Abtrat 
Oita Itotto totor It may bo ptocwl Into the 


From foe 'flltratioa of the bath until the 
(O. the plate into the plate bolder, 
eyety operattoo mwrt be done In complete | 
diukneaa or with the help of a very faint | 
groan light of the proper kind, 1. c., made 
expreialy for piatea eeiMtltlve to the red 
and beginning of the fofra-red. 

Stntflvie Moyeg of the War 


(tome pf ttjr follow pUbto WO** w?w 
ItnmfoMnt in tiw flytag gafoo. Ottaem of 
thma wrifo iNWy woaHhy. It aeomed odd, 
fo me tn thfok that ipe ebonid all ba eat 
foa at tfo) fame table and atoepfog in am 
aafoe femm reoalviiig no more eonaldera- 
jtloB than WM gtren the average rreneh 
aptdtor, AttfiWt ate photo preaent were 
gfoei Vadrtnoa, the apaad king, who won, 
aie ffordoh floimatt raoe at Cfoitttgo two 
jraate afot; Ooont 4 a Taunbart, am otfoat 
aviafor In ffom* •»! Wbo waa the 0 «t| 
to Uaito from the Wrtgbt brothetii ibei 
waa now tokl« g inatnictlmw oo the Voto- 
aan hhl^l ( Fonmter, tha holder of the , 
pmieb endwraftoe record df 18 h«ui« for 
many yaato« hfanon (the fool flyer). weU 
known to aie pmtad Btatea! Jenaen. from 


pfoiwe fUitdately aowea Oermany with- 
out fMghang to land In Buaata, one of 
the longfot nonhtop craatooantry fltgftta 
on reeord; and many othera too numeroua 
to mentton. Ifoeara. Vedrtoea, Ctoont da 
Umherh and Foomter were holdera of 
the legtaB of honor medal, and wore It 
prominency dtoplayed <u their breaato. 
Ttaare were ntoo many plloito of foreign 


„„ two 

iwuiuiB, •»» »e Spaniard, bnt, npper- 
entiy. I **•»» **» only Amertoan enroUed. 

Vliat hllSiC nbfo* ^ ihe phota hnd a 
plUoW BihC hi the Palace Botto ; but I waa 
too toted to mind It latter on, -however, 


mrmrr wvuw »«• fo foO mom< 

torn end proved fo be -wry amimtog, eapo- 
etany When ooBaMetong that the pillow, 
fi gma ware tom neareat tb a wal hatttoj 
dtoat wnpa of them #odM 'bver gat 
^T» brf eoflffoiijfii.) ' 

Al» Whwiwwy'«w;iil^^ 

j_. ^ BS|<S; ^ 

' ''(gtorntodif'/mw wtof'iW^. ; * 

- ' fitof ‘ 

^,<fo torn Shotogrw^ f 

foitfofo 


been completely deatroyed In the cam- 
hack and forth acroaa this dlatrtet. 
Tl^dvantage In this respect now Ilea 
very appreciably with Urn Buastona. Their 
haao at Warsaw Has close to an Important 
part of the battle line, while thflr tntopa 
forther to the aooth have the advantage 
of operating In home territory. 

I Now that the flrat ruah of the Oerman 
army to cheeked, the outcome of the flght- 
ing in thte central portion of the battle 
[line depends quite largely on which aide 
can moat rapidly move to the front reln- 
torcementa of men and guna In this the 
iRusatons should have a decided advan- 
tage. Tim lighting In this district Wda 
fair now t<i develop Into a deadlock aim- 
liar to that In France. , 

In cnee the combatant forces In IHitond 
lanoceed in entrenching themselves so 
atrongly as, to bring the campaign there to 
a deadlock, the Immcime numbers of the 
Russian army will give them the advan- 
Itage in the next move of the campaign.^ 
This will consist In extending the lines i 
northward as fast as tnsnm can be moved 
to the front, Just as o<‘ctirre<l In France 
during September ami October. Th« dis- 
trict between the VUtiila and the Bast 
iPrnaalan border will flrat acquire added 
importance. If the decision to not reached 
Uere the active flgbtlnK wHI H*"ln return 
I to Kaat Pruaala for the determination of 
[the great battle In northern Poland. 

The operaUona In East ITussla during 
I the week have been of minor Importance. 
The Russians claim now to have advanced 
to liOtaen, on the eastern edge of the lake 
region. The battle line In this district 
jnbW Starta southwest of .lohannlalmrg and 
runa through Arys, Iwotxen, Oarkehmen. 
idumblnnon, and Pillkalleu. Both of the 
Ueutendtiig nations seem to hove slackened 
operations In this district while wBlIlng 
for the outcome of the great battle In 




omuo. 

OonalderlDg this campaign as a whole, 
the iwralt of the week’s fighting has Imen 
m an even exchange. The Russians have 
fofoafod the German effort to advance 
twhthvto"! *rom Kaat Pruaala toward 
Iforaaw and have driven this force bat*, 
fo g positoon near the German border. In] 
the aoutb the Auatriaua have succeeded In 
toia flrat stage of their campaign against 
the Ruaalans’ left flank and have forced 
the i^loaalsna to retPEft from thOlr posl- 
fiOH southeast of Orseow. 

Tlie Camimifw *« Tuifcey. 

I ,At the mouth of the Bnphratea- River 
•i^'Bvlttoh Indian *“**• kas taken poaees- 

1...!:/. : . A... MUI hiindrsd mlleS 


afa:S5 iss sSii'-cr s; ^ 

of\:tofo :tk#« to, 

'toy'.#' he.gabMl4,by a forthw *y«kc« 

fti.Sess.fc 
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. Beginning This Week 

War Experiences of An Air 
Scout in France 

By Frederick C. Hild 

T he story of a well known American aviator, who. 
on the outbreak of the ^rent European war. was 
fired with a spirit of adventure, and offered his 
services to France in that most difficult, hazardous, and 
spectacular of military operations — the patrol of the sky. 

He was accepted and engaged in scouting and actual 
fighting with hostile aircraft. 

His vivid account of a fight among the clouds with 
two German aeroplanes is one of the most thrilling stories 
of aerial warfare we have ever read. 

We had supposed that darts and arrows belonged to 
ancient history or to the warfare of uncivilized peoples ; 
but the clever French have developed a small steel dart 
to be dropped from the sky in showers of a thousand at a 
time. They work havoc among the troops below. Mr. 
Hild tells us all about these darts and how they are dis- 
charged, illustrating his description with sketches. 

Read the first installmeiit 
Page 5^ of this number 
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Florida, Texas and other resorts ti 
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'whrtMnt 

Tbp arriye) on Uie laOnuua of Been ef ] 
Itim twvtitii^ from AuatraUa and Naw 
Zaatond wlU greatly atmigtben tA» Bell' 
lah defeniK of the canal, Np opiraitIbMi 
In tWa dktrtet have hata «lM 

the repok|t» of Ote Arab nMh»( ipiu!^ 'C^ 
irenetnfjsd within eit^tteen oAlea of the 
canal. 

The camitalgn along the Ogueantaa hhv- j 
der 18 rtlU going againet the 
Tho Turlu now control the etrtp of tCRi'l 
tory south of Ratiun lying between the 
{Ohorok River and the tMrder, farther 



the east the* RnsKlans have crossed She 
border and have entered the beadwatenj 
of the Euphrates River. 

The Servian Cempelgn. 

The farthest advance of the Anatrtesw 
into Bervla reached the line Joining BM- 
grade with ITslce, eighty mllea to the 
southwest On December Bth the Ser- 
vians delivered tlielr omutter blow by at- 
tacking the left wing of the Austrlauj 
army south of Belgrade. The Asiatrlanv 


wsB forced to fall back to a new line nuns 
nliig from Rogaeica, near the Bosnian] 
border, northeast along the Kolubargi 
River to Belgrade. 

The influence of the Russian oampaigii| 
is shown In the sueoeBs of the Servians.! 
The Austrian advance was made by na| 
army of seven corim. When Belgrade was 
captured nnd the Russians were Invading 
Hungary through the Carpathian Moun-| 
tains the pressure was so great that three 
const were taken from Servla to make the 
flank move against the Rusaiana via 
Itukla and Jaslo. 

The .Servians dlscoveretl this reduction 
in the strength of the army of invasion 
under Qeii. Potiorek nnd launched their 
attack south of Belgrade. When this flank j 
gave way they transferred their attack toj 
tho center end lirtike down the AusErlan 
resistance. The Austrian right flank 
made a hasty retreat across tho Driua 
River, where they were caught In flank by 
the Montenegrins at Vlsbegrad in Bosnia. 
The Austrian center fell tiack with large] 
losses to 0 position lietween Isisnlca and 
Babac In the northwest comer of Servla. 
Their left wing abandoned Belgrade to the 
(iervlaiw and crossed the Have Rlvar to 
Austrian territory. This great victory of 
the Servians has at one blow cleared their 
territory of The luvadlng army except forj 
the small comer between the Driua and] 
the Have rivers. 

Hindu Jugglery 

(Conaludei from pogt Stt.) 

Is called at the end of the trick, as abova 
Df course the basket has a double aide at 
the liack, not a double bottom, and when 
showing the open basket before the trick, 
the false side Is slipped back to show the 
full width. Merely as a wrong scent, the 
Juggler turns over the basket with Its face 
to the ground and beats it on the bock 
with his sword, as If that wore the con- 
vincing way Of showing it to be empty. 
Thus, wb^ the second girl la in the] 
basket and she has crept Into 'the false 
compartment, which she baa placed In] 
position, the Juggler shows the open 
basket and very quickly turns it on its] 
face and beata It on the back as before, 
merely to convince the qpactaton by the 
association of Ideas that the basket Is 
empty and thus to prevent them from no- 
ticing the diminished width due to the 
false compartment. 

The Juggler Is careful to thrust in the, 
sword at several places on the longitud- 
inal line of the middle of the basket, so 
as to avoid the false compartment; and as 
tho sword is obviously thrust dam as fhr 
It will go, the sp^tors are duly de- 
ceived, and the second «'girl still remains | 
In the hidden compartment tilt the sped- 
tators are examining th^ drst gltl, ttlnu^| 
nlously Qome baric to Mte, ahd the ^ ' 

and cloak aib removed -by the asetetenlU. j 
Then, dttcihg tho next feat, whlrit lencNve. 
In quick eaeceeslon, abe mnenta* at thb 


back of the a< 


lacfartanits, 
ly, Thai 
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W«r News IHus 

^0V ^ gSt sH dw War news in Le«l|e*i--fully and 
7 in pa^ after past of big, Kirring; photo- 

IpiMi ttii ino in a hdit of keen, weli.written 

a^telei diat ffo itraii^t to die point. 

Hki^ yimi 4tet ibinedtinc more dian war. 

Vm fid what ohe reader called ‘ ‘boiled-down tente. ” You 
jme)ii|«floe< You pet real in the problems of 
emy-day Kfe- You fet inapirMion^iittpiration for better 
thhdtiiif. ifufuiption for better livinf. 

|aaper*f Hint* to Money-Maker*, Lealte't Motor Depart- 
ment X^eslie'l Travel Bureau, i.e*lie’s Export Promotion* 
8ures«-~d!l Offeritif couiuel afld help to reader* without 
a cent of chaqte-^are but* typical of what you find in 


» th» Ymr, $8.00 



Three Great War Numbers 

SCffiKIlFlC ibsERICAN 

npi^ sccurste data concemii^ the 
fn««t ElflhP«m;>rlllV^^ An&iM. Nhfim. Forts, Aeroplane*, and Sub- 
sairiflei df of their method* 

ol Brny^mm inma b)' an jaxpert authority. 

^ ,iMoi.;'pd tiMtat'.d ijii i tiWi # M*"?*#**^, ’»«« ^ iNctuiwD IN TUia 

arocm miiM. tfiwfciwiioN offer 

iStetatok dto $oioo*ifio Amorican and 

V '' ' lie each, all for 

c ^iQliwei: Ekollar 

?\9gs6S!a3iS»l'ts:^ 


Seventeenth Annual 

Motor 

Number 


OF THE 


SOENTincAMERra 

January 2, 1915 


F or a complete history of the automo- 
bile refer to the files of the Scientific 
American. The whole story is there 
from the birth of the motor-driven vehicle, 
long before the first automobile journal was 
puWished, down to the present day. Week 
by week the biography is written and annu- 
ally there is a resume of the year’s develop- 
ments. The seventeenth annual resume 
will be found in the issue of January 2, 1915. 
The following are some of the subjects that 
will 1^ taken up : 


Th«> C«r of 1915. One mifht 
suppose th«t in all these years 
of development the automobile 
had reached a point where there 
would be practically no further 
Ifrowth. However, the new year 
ushers in some important inno- 
vations and a great many lesser 
improvements, which, slight as 
they may seem, make for great- 
ei comfort and convenience. 
They will be described fully and 
illustrated with sketches. 

Military Tactics and the 
Motor. The absolute necessity 
of the motor car in modern war- 
fare has been demonstrated in 
the present titanic struggle in 
Europe. A very comprehensive 
article has been prepared on the 
use of the motor vehicle in 
transporting guns, ammunition, 
supplies, and men, and in bear- 
ing the wounded to the rear. 

How Small Communities May 
Have Good Roads. Never in 
the world’s history have roads 
been subjected to such hard 
usage as in the present day, 
and never has the subject of 
road-building received so much 
scientific Investigation. Yet out 
of two and a quarter million 
miles of public roads in this 
country, only a quarter of a 
million are improved with any 
form of surfacing. Evidently 
there is still a great deal of 
work to be done by rural com- 


laktngB that will mnka good 
roads available for amall com- 
miusitles. 


American Auto Coach Work. 
Foreign car-body builders, in- 
stead of following standard pat- 
terns, have shown a great deal 
of originality in the design of 
car bodies This is now having 
Its effect on our own car-body 
builders, who are coming out 
this year with many artistically 
modeled vehicle bodies There 
will be a discussion of this sub- 
ject with pointed criticisms of 
various models, both foreign and 
American. The article will be 
illustrated with a score of auto- 
mobile body designs. 

The Fuel Problem. The enor- 
mous demands upon our sup- 
plies of hydrocarbon fuels have 
made it necessarv to develop 
new methods of obtaining fuels 
volatile enough to be used in the 
motor car. The Burton process 
of producing gasoline has done 
much to relieve the shortage. 
Just what this process is will be 
explained in full. 

Purchaaer’s Guide. As in pre- 
vious issues of the Annual 
Motor Number there will be a 
table of American-made cars 
classified according to price, so 
that the prospective purchaser 


In addition to these and other 
articles there will be illustra- 
tions and brief descriptions of 
the latest automobile accessor- 
ies. There will be an oiling 
chart for the automobile, ex- 
plaining what parts need atten- 
tion in the standard chassis and 
engine. A motorcycle trouble 
chart will explain where troubles 
are liable to occur and how they 
may be overcome or avoided. 
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First Authority Regarding War — First with 
Facts Regarding Peace, and First and Most 


Consulted in Libraries, 

'Oie deep-rooted causes of the war are presented in this Ency- 
clopttdiu. Each article is written with an interest, clearness, 
authority and conciseness unparalleled in any other reference 
book. This revision will chronicle the actual facta of the war; 
it will contain new maps of the countries involved, a descrip- 
tion of the most recent engines of war, biographies of leaders 
in this greatest of tragedies, and a record of tJie effects of the 
war upon tlie belligerent and neutral nations. It presents 
latest information regarding different countries, which facts 
are valuable to manufacturers or business men seeking a market 
for American goods. 

Engineering in this New Encyclopeedia is one of the strongest, 
fullest, and most interesting of all the departments in the 
entire work. Tlds field has afforded greater opportunities 
for expansion most others. Old methods have given 

place to new on^s, undertakings that were considered im- 


Schools and College^ 

possible ten years ago, to-day arc actual realities. This dsport- 
ment of engineering has beep prepared by the btest authorif^ 
of America and Europe, and taou^n^ pi subjects are ioclmii^ ; 
that have never before been treats in any encyckips^^.i 

We have prepared some interesting specimen jN^Kes frmn 
this new edition showing the treatment of sueh up-to^tC 
subjects a.s the new Cape Cod Canal, the Panama Canal, ^ 
New York CatskiJl Aquednct, tbe new hoe A:ft0db>e 
completed this year, and which in many res|Mi(;!ts IS'dm most 
wonderful of its kind ever attempted, dom it 

sajmh the city with an unlimited quaPUt^ dl ^nt^ Wflitet* 
and die best of fire protectipD« buti having i .||i8 of 
8,000 feet, the water is made to generate sumdeht 
to fight the city and ran its street cars, whfie tbb 
irrigates 185,000 acres of garden lands. 
buik without the aid of contraiOore, A 
of efficiency on the part of public iCaryaiits. 


t is only possible to present this mass of imi^rtant facts because 
lew International Encyclopaxlia is being revised and published NOW 

K 


RE-WRITTEN - REVISED ~ GREATLY ENLi^OED 


It will contain 30,000 MORE ARTICLES 
than any other standard encyclopaedia 

No other eneyclopiedia can give you as late and satisfactoiy 
information. If you would have at hand ^ reference book 
whicli will meet your requirements, you should buy the New 
International, Second Edition. It can be ordered now at a 
special introductory price; an early advance is positively cer- 
tain. Our small monthly payment plan brings it within reach 
of everyone. 

The New International Encyclopwdiu, in its first edition, was 
the highest authority in all important educational institutions 
Stud public libraries in this country. 

In its Second Edition, nearly 1,000 public libraries ordered 
the work when announced, many purchasing before a single 
page was printtnl. ‘ 


24 Volumes 
New Mapk 


88,000 Articles 
New Illustrations 


20,000 Pages 
New Type 


The strictly alphabetical arrangement of the Encyclopsedia, 
together with its cross-reference system, enables tfce Widw 
quickly to consult every subject in the Encyclopmdi& iYtb^ 
directly or indirectly pertains to the one he is iaVest^tl^ 
An extra volume, “Courses of Reading and 8tudy.”>5H 
you in your reading on any subject you widb to csopsuH. ^ f 


Special attention is being given tQ.maidng a* bWly 'cmmplete 
as possible the bibliography attached to each artk^, thiis 
directing the reader iff his inveatigarimi beyemd the E^clo- 
peedia. . 

It is printed on thin paper made especially this revision— 
light; opaque, strong, and that won’t crutnpl^. 

We have also a ^>eml ^thm for libraries, ptlitted on reffoki; 
book paper, bound in Libraiv Bpricram, piii^l^lly ki stood#: 
anee with specifications of the American tsbliiliy Assbcktl^.^ 

MAIL THE GpViKXN TdOAY 

for details of the soOpe of the work, / ' 

present low price, liberal terms ofi pay- - 

ment and the ve^ Useful 44ft : 

Fiee Reteav^'Siite^ 

wteh m’, 

Second Editimi without witS , 


expense, fiedy ooiiiliullfdn 
of interest ToUftd 


- tid X/ raw 
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